
ELECTRIC VEHICLE INDUSTRY ASSOCIATION

Building Smart moBility and connectivity  
far Beyond our BorderS

Electro Mobility for Africa: 



evia is a national platform comprised of government departments and agencies, electric 

vehicle oems, electricity infrastructure and suppliers, electric vehicle supply equipment (evSe) 

suppliers and ict / smart grid service providers, as well as the end users. 

ELECTRIC VEHICLE  
INDUSTRY ASSOCIATION

aim:

Collaboration through a network of expertise  

in shaping the future course of E-Mobility in South Africa.

oBjectiveS:
•	 To	encourage	an	enabling	environment	for	the	use	

of	clean	mobility	in	South	Africa.

•	 To	support	the	development	of	policy	and	a	

conducive	regulatory	environment.

•	 To	promote	technologies	for	E-Mobility	 and	

sustainably	 integrate	them	into	smart	cities	 

in South Africa.

•	 To	support	the	introduction	of	sustainable	mobility	

into	the	urban	transportation	mix.

•	 To	create	awareness	of	EVs	in	South	Africa.

•	 To	promote	co-operation	and	trust	between	the	

public	private	sector.

EVIA’s	main	activities	include	dissemination	of	information,	networking,	monitoring,	

participation	in	national	and	multilateral	projects,	lobbying,	research	and	

development.	

As	part	of	its	public	policy	advocacy,	EVIA	presents	the	concerns	of	the	electric	

vehicle	(EV)	industry	and	R&D	bodies	to	the	relevant	government	departments,	which	

play	a	key	role	in	helping	the	development	of	electric	drive	vehicles.

EVIA	organizes	EV	symposiums	and	actively	participates	in	industry-related	

conferences	and	workshops.
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EVIA WORKING GROUPS 

WOrkIng grOup 1:

Charging Infrastructure: (Renewable Energy, Interoperability of EVs, Data and Standards)
The Working Group will support the development of public, private and commercial (fleet operators, business, etc.) 
charging networks in South Africa through improvement of specifications and policy support, adoption of best practices, 
optimization of installation requirements, influence decisions of geographical positioning of charging infrastructure and 
advocating for use of clean electricity from renewable energy, data management, (looking into billing options, demand 
management and energy trading), as well as research into the interoperability of EVs in V2G scenarios.

WOrkIng grOup 2:

Battery and Recycling
The Working Group will work on the improvement of batteries, advocate for the introduction of standards of batteries, 
materials, and cell design, and research on the recycling of batteries to make them easier and more  
cost-effective. Furthermore, the group will look into applied research and development of second application  
of spent EV and HEV batteries

WOrkIng grOup 3:

Policy and Incentives 
The Working Group will identify which policies are important to a country’s market of EVs and assess the effectiveness 
of the policies in a country. Further research is necessary to support the introduction of a suitable policy and regulatory 
framework in order to develop the industry’s value chain including production of EVs, and the pricing of electricity or 
petroleum which could influence the uptake of EVs.

.

WOrkIng grOup 4:

Vehicle Systems
The Working Group will look into the introduction of vehicle systems into the value chain. The group will also be 
responsible to identify key challenges and enablers (both legislative and technological) to newer technologies in niche 
markets. The group will also assess skills development and training and the introduction of new curricula development 
in higher education systems.

WOrkIng grOup 5:

Communication and Awareness Creation
The Working Group will identify and use effective means of communication and awareness creation in the transport 
sector to tackle the barriers hindering the adoption of E-Mobility in South Africa. The group will also profile a 
comprehensive understanding of the behaviour and attitude of potential EV users to better plan for how to get  
buy-in from the intended public market, as well as investigate and recommend strategies for communicating a  
unified message about EVs from stakeholders.

WOrkIng grOup 7:

EV 101: Sustainable driving and living
This is an information sharing group, which will focus on keeping the general mass updated about electric vehicle 
technologies, their purchase and operating costs, the available government financial incentives, and much more.

WOrkIng grOup 6:

Mobility Concept and EcoMobility Services
The Working Group will focus on identifying collaboration opportunities to continuously develop the EV industry in 
South Africa. These include identifying new E-Mobility innovations, gaps in the market, and E-Mobility services and 
possible interventions to bridge these existing gaps.
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EVIA has become a national platform of multi-stakeholders from 
public-private sector based consortiums across the value-chain. 

Representations include government departments and agencies, 
vehicle oEMs, electricity infrastructure and suppliers, Electric Vehicle 
Supply Equipment (EVSE) suppliers, as well as Small, Medium and 
Micro-sized Enterprises (SMMEs).

In creating a favourable environment to enable the use of cleaner 
mobility in South Africa, the formulated working groups extend 
across Charging Infrastructure, Battery and Recycling, Vehicle Systems, 
Mobility Concept and EcoMobility Services, Policies and Incentives, 
and Communication and Awareness Creation, each of which seeks to 
address the various activities within each of the focus areas. Through 
governance principles of the Steering Committee, the formulation 
of the EVIA charter aims to constitute a binding framework within 
which all members will work together to achieve expected objectives 
and outputs of the association. The EVIA communication platforms 
are extending towards a dedicated website, forum and email domain 
through increasing effectiveness of awareness, knowledge and insights.

From the success of the widely distributed launch issue of this 
publication in 2016, this year’s issue expands its focuses towards 
electromobility research, innovation, policy interventions and pilot 
projects conducted and implemented in South Africa to date. UNIDo 
has been instrumental through all its efforts in collating the supporting 
content of this publication, compiled by the Project Management 
Unit of UNIDo Low-Carbon Transport Project in South Africa. In our 
collaborative efforts towards ‘Unity in Sustainable Mobility’, we continue 
to work to sustainable electrification of transportation in South Africa.

Hiten Parmar 
EVIA Secretariat

      Hiten.Parmar@mandela.ac.za

Through EVIA’s foundation in early 2014, initially as 

the Electric Vehicle Infrastructure Alliance but later 

evolving to the Electric Vehicle Industry Association at its 

official launch in 2016, we have seen the growth of the 

Association alongside its objectives.

A	note	from	 
the Secretariat
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It is important to get buy-in for your inspirations. 

It is even more important to get government’s buy-in for your ideas. Depending on where you would like to 

implement your ideas, the introduction of electric vehicles (EVs) at national and local government level, which 

at times involves mutifaceted processes, requires strong collaboration on joint initiatives between various 

groups of people and individuals of which can take time to achieve. 

services and last mile deliveries, and make pathways available for 
people – where walking is safe. These areas or corridors of mobility 
will be without cars, buses and trucks. Cities will be more liveable.

We also need to sell our ideas to the people who will be affected. 
We need to develop the way forward with the end-users.

Yes – we understand there will be resistance. It is clear however, 
that the change is needed and the change has started. But, when 
do we make the change? When should we see the evidence or 
when you feel the pain?

We have about 15 years to make the change – starting now. 

If not, it will be the pain that will force the change that needs  
to happen.

What is your choice?

Carel Snyman
EVIA Chairperson

      carels@sanedi.org.za

It becomes more difficult if there is a need to change established 
ways of doing the things we do. We are typically animals of 

habit. You need to answer questions regarding the need for 
change, the expected outcomes, safety, society and a collection 
of excuses for no change.

This slows down the change that needs to take place. The change 
that we are promoting is not small and will be disruptive.  
We are asking for the transport sector to switch from fossil fuels  
to electricity. 

This means a change in energy source:
Currently the transport sector makes up almost a third of total 
energy consumption for the country. In order to satisfy this 
demand, we pay for oil and refined petroleum products,  
which translates to foreign exchange lost to South Africa.  
We even produce liquid fuels from coal – a process that is  
very inefficient and polluting. 

Should we use electricity, this demand could fall to a quarter  
of today’s levels, save foreign exchange payments, clean up city  
air and mitigate climate change. We do not need additional 
capacity for this additional demand. In time, this electricity will 
come from renewable sources and be sustainable.

This also means a change in mode of mobility:
Currently, most of us travel in vehicles with internal combustion 
engines, many times alone in the vehicle – taking up too much 
space in roads already congested. Urbanisation is to increase. 
Should we create public transport systems with right of way  
(such as above the ground) and everywhere we can make 
transport available, at reasonable cost and convenience levels 
acceptable to most. 

The system will be suitable for people and goods, scalable for  
low and high demand and with a payback time. Then we can 
have shared right-sized modes on the ground as feeder  

Chairperson’s note

The change that we are promoting is  
not small and will be disruptive.  
We are asking for the transport sector  
to switch from fossil fuels to electricity. 

We have about 15 years to make the 
change – starting now. 
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Sustainable and inclusive industrialization of cities provides 
opportunities for developing synergies, such as decoupling 
economic growth from environmental degradation, while at the 
same time creating employment. Moreover, cities benefit from 
the role of industries in local economic development through job 
creation and income generation. 

The Global Environment Facility (GEF) & Sustainable Transport
UNIDo is partnering with the Global Environment Facility (GEF)  
to address these sustainable transport challenges under the  
wider drive to foster sustainable and smart cities. The GEF 
launched its Sustainable Cities Integrated Approach Pilot  
(SC-IAP) in 2015 to help cities address the challenges leading to 
global environmental degradation in an integrated manner.  
The goal is to promote sustainable urban development, including 
transport, through better integrated models of urban design, 
planning, and implementation. The programme aims to invest 
US$ 1.5 billion over five years, initially engaging 23 cities in  
11 developing countries, and focuses on selected urban  
low-carbon infrastructure across a range of sectors such as,  
for example, transport, energy, buildings, waste and water.

During the GEF-5 replenishment cycle (2010–2014), “energy 
efficient, low-carbon transport and urban systems” was one of 
the key objectives of the GEF’s climate change mitigation focal 
area. This objective built on prior GEF sustainable urban transport 
programs, expanding the scope to include integrated approaches 
to promoting energy-efficient low-carbon cities. With regards to 
sustainable transport, the GEF has built an investment portfolio 
that includes 50 projects worldwide in 90 cities, with  
US$ 293 million committed and an additional US$ 3.2 billion 
leveraged in co-financing. 

The United Nations Industrial Development Organization 
The primary mandate of UNIDo is to promote and accelerate 
sustainable industrial development in developing countries, 
specifically through Inclusive and Sustainable Industrial 
Development (ISID) with the purpose of creating shared 
prosperity for all as well as safeguarding the environment thereby 
addressing all three dimensions of sustainable development: 
social equality, economic growth and environmental protection. 
As a result, UNIDo has assumed an enhanced role in the global 
development agenda by focusing its activities on poverty 
reduction, inclusive globalization and environmental sustainability.

UNIDO and Sustainable Transport
As the world continues to urbanize rapidly, the importance of 
developing sustainable and smart cities is becoming increasingly 
important. Nevertheless, this accelerated urbanization will 
continue to exert pressure on resources (e.g. energy and water), 
as well as on the environment’s carrying capacity to absorb 
waste and emissions. Mobility is a key issue in cities. Sustainable 
transport is vital for maintaining good air quality, reducing 
energy-use and greenhouse gas emissions, and enabling 
inhabitants to commute efficiently and according to their needs. 
Having adequate transport infrastructure, together with inclusive 
and sustainable industrialization, is a precursor to economic 
development, job creation and prosperity for all.

UNIDo supports countries in jointly addressing their urban and 
industrial development challenges through its work in fostering 
sustainable cities. UNIDo’s interventions focus on promoting 
higher efficiency, low-carbon production throughout the 
vehicle manufacturing supply chain, fostering enabling policy 
frameworks, building and strengthening local capacities and 
enhancing knowledge transfer and innovation.

The recently adopted Sustainable Development Goals (SDGs) 
include sustainable transport objectives as part of SDG 7 on clean 
and sustainable energy, SDG 9 on innovation, industrialization and 
infrastructure, and SDG 11 on sustainable cities and communities, 
among others. UNIDo aims to promote sustainable transport that 
supports the inclusive and sustainable industrial development of 
its member states. 

UNIDO,	the	GEF	and	 
Sustainable Transport
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Two-wheelers are projected to 
become the major mode of transport 

in Africa, second only to walking and 

cycling. While Asia has the lion’s share 

of the global motorcycle fleet, growth 

rates of motorcycles in many African 

countries are some of the highest 

in the world. In recent years, more 

motorcycles were imported into Kenya 

and Uganda than cars. This high demand 

is due to the collapse of formal public 

transport systems and consequent traffic 

congestion, coupled with the relative 

affordability and easy operability of 

motorcycles.

The transport sector is the highest 

contributor of energy- related 

greenhouse gas emissions (GHG) and air 

pollution in most African countries.  

This is due to the lack of vehicle emissions 

standards or fuel economy regulations 

governing the intake and maintenance 

of vehicles. These regulatory and policy 

shortfalls allow for the presence of 
technologically outdated and high 
emitting vehicles on Africa’s roads.

Although motorcycle Co
2
 emissions are 

below that of cars, they emit high levels 
of black carbon, a potent short-lived 
climate pollutant. In fact, two-stroke 
motorcycle engines can emit more small 
particulates than a heavy diesel truck. 

Addressing motorcycle emissions is a 
priority for improving air quality and 
reducing GHG emissions in Africa. This is 
especially relevant in East African cities 
where the growth of motorcycle fleets 
is the greatest and where the transport 
sector GHG emissions can be as high 
as 70%. According to the International 
Energy Agency, limiting the global 
temperature increase to below 2 degrees 
Celsius will require at least 20% of all 
road transport to be electrically driven by 
2030. As such, a significant shift to electric 
mobility must occur in developing 

The focus on urban transport and clean mobility is pertinent in Africa as its urban share is expected to more 

than double by 2030 (African Development Bank, 2017). Africa which is urbanizing faster than any other 

region in the world is undergoing a mobility revolution. This revolution is spurred by significant economic and 

technological growth as well as increasing rates of motorization, which at over 10% in most countries are the 

highest in the world. The growth in petrol-fuelled motorcycles constitutes much of this increase in motorization, 

surpassing passenger cars and tripling its market in certain regions (KONEKSIE, 2015) over the last decade.

The	time	is	ripe	for	electric	 
two wheelers in Africa

and transitional countries, as these will 
comprise the majority of the global vehicle 
fleet in 2050. The timing is right for Africa  
to leapfrog to low to zero electric mobility. 

Africa is ready for an electric shift 
Electric motorcycles are cost competitive 
and require little investment in charging 
infrastructure compared to electric 
cars, as such they represent a ‘stepping 
stone’ or ‘low hanging fruit’ to the wider 
electrification of transport.

Africa’s renewable energy potential is 
becoming increasingly prevalent and 
accessible and expects predicated growth. 
In East Africa – Ethiopia, Kenya, Uganda and 
Rwanda – renewable energy represents 
approximately 99%, 73% and 79% and  
57% respectively of the electricity 
generation energy mix. In these countries, 
the use of electric motorcycles can lower 
GHG emissions up to 30 times compared  
to conventional two-wheelers. 

EVs in Africa

Motorcycle market by region and engine displacement
Source: Yamaha Annual Report 2016, International Motorcycle  

Manufacturer Association 

Cost comparison of gasoline and electric motorcycles
Source: Own analysis
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Electric motorcycles are cost competitive 
at prices of around USD 1 200 to  
USD 3 000, depending on the segment, 
and reach relative cost parity with ICE 
models, making them affordable and 
attractive to consumers in Africa. The 
higher upfront costs level out with lower 
fuel and maintenance costs over time. 

Electric motorcycles require no dedicated 
charging infrastructure and can be 
charged at home through the grid. In areas 
with no power supply, solar panels could 
be utilized for recharging: one 300 W solar 
panel at approximately USD 270 could 
charge a two to three kWh battery in  
about seven to ten hours.

Electric motorcycles have no tailpipe 
emissions and help reducing urban 
air pollution since emissions occurring 
during conventional power generation are 
released outside urban areas. Every year, 

about 712,000 people die prematurely of 
air pollution in Africa, costing the continent 
an estimated USD 215 million annually 
(Partnership for Clean Fuels and Vehicles, 
2014). UN Environment has coined air 
pollution as Africa’s “invisible, silent killer.”

UN Environment, e-MOB 2& 3 Wheeler 
Program
Given the exponential growth of gasoline 
and diesel fuelled light duty vehicle fleets 
in developing and transitional countries, 
UN Environment’s, Electric Mobility 
program is supporting over 50 countries 
on their way to introduction of electric 
mobility. The program is based on three 
pillars of work namely: (i) electric light 
duty vehicles, (ii) electric buses and (iii) 
electric 2 and 3 wheelers. It contributes to 
UN Environment’s work on air quality, in 
specific the UN Environment Assembly’s 
Air Quality Resolution, as well as the 

Ariadne Baskin 
ariadne.baskin@un.org 

implementation of the Paris Climate 
Agreement. 

UN Environment is kicking off its 2 and 
3 wheeler work in 8 countries i.e. Kenya, 
Rwanda, Uganda, Ethiopia, Morocco, the 
Philippines, Thailand and Vietnam. The 
support is funded by the German Federal 
Ministry for the Environment, Nature 
Conservation, Building and Nuclear Safety, 
the Swedish International Development 
Cooperation Agency, the Hewlett 
foundation as well as the Mohammed VI 
Foundation for Environmental Protection.

UN Environment will facilitate a shift to 
electric motorcycles through technical 
assessments, piloting, policy development 
and awareness rising. 
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Chobe Game Lodge has been ECo 
conscious as a business for decades. 

one of their main focal drives has always 
been to decrease the carbon footprint  
in Chobe National Park, Botswana.

In 2014 their dream is to have EV’s 
as game viewers materialized with 
the introduction to Freedom Won, a 
small startup E-mobility company in 
Krugersdorp, South Africa.

over the course of four years, the game 
park has converted 5 vehicles and 4 boats 
from conventional diesel and petrol 
burners to electric drive, using LiFePo4 
batteries for power storage, Permanent 
Magnet electric motors and WEG electric 
management hard and software. 

To date they have covered a combined 
total of 125 040 km with their EVs, saving 
22 329 litres of diesel and just over  
58 725 kgs of Co

2
 emissions at 5.6 km  

per litre diesel.

Chobe	Game	Lodge	and	eMobility

EVs in Africa

www.chobegamelodge.co.bw

With their electric boats (EBs) they  
have done over 7 818 hours, saving  
3 636 litre petrol at 2.15 litre an hour. 
This gives us another 8 435 kg of  
Co

2
 emission saving.

The Game Lodge is proud to announce 
that they won the World Travel Market 
Responsible Tourism award for Best 
Carbon Reduction at the 2017 WTM 
Responsible Tourism Awards. 

The award was in recognition of their 
work in reducing carbon emissions 
through their fleet of electric safari 
vehicles and boats. This award, 
along with others received since the 
inception of the electric fleet in 2014, 
is a testament to the hard work and 
efforts that have gone into this project.

Chobe Game Lodge plans to convert 
the remainder of its vehicle game 
viewing fleet, with another 7 vehicles 
in the next 2 years. 
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environmental affairs 
Environmental Affairs 
Department: 

REPUBLIC OF SOUTH AFRICA 

Assisting the South African Government to Accelerate and  
Promote Sustainable Low-Carbon Transport and Mobility

A Global Environment Facility (GEF) Funded Initiative
Implemented by UNIDO and SANEDI

The Low Carbon Transport 
Project of South Africa
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Catching up with lCT-SA

JANUARy 2016: 
LCT-SA is launched at the IDC in 
Sandton. The UNIDO sponsored 
charging station located at the 
IDC is opened for public use. 
The clean energy infrastructure 
is equipped with 8kW of solar 
panels that convert sunlight 
into electricity, 60kWh of 
batteries that store the energy 
and four car parking bays  
with chargers.

JANUARy 2017: 
Call for Scientific Papers on 
electric vehicles to be presented 
at the 30th Electric Vehicle 
Symposium (EVS30). Two 
papers were selected from 
South Africa.

FEBRUARy 2017: 
LCT-SA attends the Africa 
Energy Indaba for the  
second year. A side track  
event is organized to discuss 
various topics surrounding the 
adoption of EVs in South Africa. 

MARCh 2017: 
LCT-SA website goes live

the dti’s Green Transport 
Programme is launched 
under the slogan “Driving 
Industrialisation through 
Low-Carbon and Inclusive 
Development”.

APRIl 2017: 
LCT-SA organises a  
Sustainable Mobility and 
Transport Workshop in Durban.

MAy 2017: 
LCT-SA organises a  
Low Carbon Transport  
Technical Workshop at  
African Utility Week. 

FEBRUARy 2016: 
LCT-SA’s first participation 
at the Africa Energy Indaba, 
the first Masterclass tackling 
Myth Busters: Setting the facts 
straight about electric vehicles. 
LCT-SA wins the best exhibition 
stand award.

JUly 2016: 
Commissioned a study to 
develop Business and Financial 
Model for a scheme that will 
increase access to bicycles 
through the provision of free or 
very affordable bicycles. Study 
recommendations suggested 
a small scale short term rental 
scheme to be implemented 
around 4 university residence  
in parallel to the  
long-term hire scheme.

MAy 2016: 
LCT-SA is present as an exhibitor 
at the Sustainability Week.

2016

2017

Catching up with lCT-SA
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A	GEF	funded	initiative	of	UNIDO	and	SANEDI

JUly 2017: 
Inputs into the Roads Policy of 
South Africa, review of current 
Transport Policy Framework 
of South Africa and advice on 
the inclusion of new emerging 
modes of transport into existing 
South African Policy and 
Regulatory Framework.

AUGUST 2017: 
Input into the BMW application 
to reduce import duties on 
electric vehicles.

SEPTEMBER 2017: 
LCT-SA offers a UNITAR Course 
on “Sustainable Urban Mobility 
in Developing Countries to 
government officials.

LCT-SA organises a “Sustainable 
Mobility and Transport” 
Workshop in Cape Town.

LCT-SA commissions a Macro-
economic study on impact of  
EV market in South Africa.

OCTOBER 2017: 
UNIDO sponsors twenty South 
African delegates to be part of 
the delegation at the EVS30 in 
Stuttgart and an Expert Group 
Meeting (EGM) in Vienna under 
the LCT-SA Project.

As winners of the Cleaner Mobility 
Campaign, UNIDO sponsored 
participation of Tshwane officials 
to attend the EcoMobility 2017 
World Festival under the LCT-SA 
Project.

SEPTEMBER 2016: 
Development of the LCT-SA 
Project Communication 
Guidelines to inform the 
approach to exposing LCT-SA  
to social media.

DECEMBER 2016: 

Mr. Bert Witkamp of AVERE 
addresses the audience at the 
launch of the EVIA conference. 
Publication of the 1st edition 
EVIA Booklet under the theme 
“Unity in Sustainable Mobility” .

A study commissioned and 
funded by the dti is concluded. 
The study aimed to analyse the 
current policy and regulatory 
environment as it relates to 
green road transportation.

OCTOBER 2016: 
Tshwane unveils charging 
stations during the October 
Transport Month. UNIDO  
co-sponsors two solar powered 
charging station in Tshwane, 
located at the Mayoral Office  
in Lyttleton and the Metro 
Police in Bosman.
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Based on its recent analysis of the 
sustainable mobility market, Frost 

& Sullivan recognises Kiira Motors 
Corporation (KMC) with the 2016 
Uganda Frost & Sullivan Award for 
Visionary Innovation Leadership. The 
company’s vision extends far beyond 
that of standard vehicle manufacturing 
processes. Its sustainable mobility solutions 
provide massive opportunity for vehicle 
development and commercialisation in a 
country that is lagging behind in African 
and global automotive indices.

“The focus on developing sustainable 
electric, hybrid, and solar vehicles will allow 
KMC to capture the leadership position in 
an uncontested market space,” said Frost & 
Sullivan Research Analyst Ziyaad Hanware. 
“Furthermore, the establishment of a local 
manufacturing plant gives it the added 
benefit of economies of scale, a first-mover 
advantage, and import cost avoidance, 
which, in turn, will raise entry barriers in  
the industry.”

From an environmental perspective,  
KMC’s vehicles are proving to be game 
changers in the Ugandan market. The fleet 
of 9,000 14-seater buses operating daily in 
Uganda’s capital city of Kampala produces 
96,715 tons of carbon emissions annually. 
The Kayoola Solar Bus will greatly lower 
these emissions and help the country move 
toward cost-effective, sustainable mobility 
with zero tail pipe emissions.

The Kayoola Solar Bus is a 35-seater 
electric bus with a real-time on-board solar 

charging system. The bus is fitted with 
two autonomous battery banks installed 
on either side enabling usage of one 
battery bank to power the propulsion 
motor while the other is charged.  
The bus has a mileage of approximately 
50 miles per charge and 7.5 miles range 
extension harnessed from solar power in 
transit, with the batteries requiring only an 
hour to recharge. This makes the Kayoola 
Solar Bus a green, clean, and noise free 
transport solution for Urban Mass Mobility 
representing Kiira Motor’s commitment 
to transportation technologies that are 
enhancing environmental stewardship.

The Kiira Vehicle Technology Innovation 
Program has also produced three locally 
manufactured concept vehicles:

•	 The	Kiira	EV	(2011),	a	2-seater	electric	
car,

•	 The	Kiira	EV	SMACK	(2014),	a	5-seater	
hybrid electric sedan, and

•	 The	Kayoola	Solar	Bus	(2016),	a	battery	
electric vehicle with a real-time solar 
charging system for range extension.

These vehicles are important in a market 
that has been dominated by used imports 
and beset by a consequent lack of spare 
parts and service centres.

“The availability of funding for 
renewable energy projects, rapid project 
construction timelines, and suitability for 
remote electrification have fostered an 
environment conducive to environment-
friendly vehicles in Uganda. KMC’s solar-
powered buses are an example of the 

Solar	bus	emerges	as	an	ideal	solution	
to	the	country’s	urban	mobility	needs

Frost & Sullivan recognises the drive and vision of Kiira Motors Corporation in Redefining Mobility in Uganda

way in which the renewable energy Mega 
Trend can be leveraged to resolve the 
needs of today by using the infrastructure 
of tomorrow.

Each year, Frost & Sullivan presents 
this award to the company that has 
demonstrated the ability to understand 
and leverage global Mega Trends, 
integrating this vision into processes to 
achieve strategic excellence. The award 
recognizes the efficacy of the recipient’s 
innovative process and the impact it has 
on business and society at large.

AbOuT kIIrA MOTOrS 
COrpOrATIOn (kMC)

Established in 2014, Kiira Motors 
Corporation (KMC), a brain child of 
Makerere University, is a Presidential 
Initiative for Automotive Manufacturing 
in Uganda. KMC is owned by Uganda 
Development Corporation (UDC) – the 
public investment arm of the Uganda 
Government and Makerere University.

The Kiira Vehicle Technology Innovation 
Program has produced three concept 
vehicles, the “Kiira EV, 2011”, a two seater 
electric vehicle, the “Kiira EV SMACK, 
2014”, a five-seater hybrid electric vehicle 
sedan and the “Kayoola Solar Bus, 2016” 
a Battery Electric Vehicle with a Real-
Time Solar Charging System for range 
extension.

For more information, visit  
www.kiiramotors.com

EVs in Africa
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Research
It	is	undoubtedly	crucial	to	constantly	

search	for	new	solutions	to	improve	

technologies.	In	recent	years,	 

the	automotive	industry	has	made	

great	strides.	It	is	therefore	important	

to	invest	in	alternative	fuel	technologies	

and	bring	together	experts	from	the	

industry	and	academia	to	investigate	

and	help	address	the	barriers	to	 

the	widespread	uptake	of	zero	 

emission	vehicles.

EVIA – ELECTRO	MObILITY	FOR	AFRICA 15
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This has led to prominent countries 
deciding to reduce the use of internal 

combustion vehicles in their cities and 
promote the use of electric vehicles 
(EVs). With this also comes the increased 
introduction of lower cost and sustainable 
renewable energies to produce the 
electricity for charging of EV batteries. 
It has been found that this integration 
actually supports and stabilizes the 
national grid.

SANEDI has been instrumental in doing 
applied research and demonstration 
regarding the use of EVs and charging 
batteries using solar PV with good success.

An important question remains: Should 
we change from using fossil fuels in our 
country and switch to electricity, what 
would be the macro-economic impacts? 

A study to investigate this has been 
started and first calculations show that if 
we make these changes, we can improve 
energy efficiency in transport by 400%  
(or use 4 times less energy to do the same 

transport work). This means, we need far 
less energy and will use energy locally 
produced – initially from Eskom and as old 
power stations are decommissioned (the 
next 13 years), eventually from renewable 
energy. Moving to Eskom electricity will 
reduce the cost of energy to half of current 
costs (based on the basic fuel price, 
excluding levies and costs). Finally, moving 
to renewables will again half the cost of 
transportation. At the same time, this will 
contribute positively to climate mitigation 
and cleaning the air we breathe in cities.

Eskom is losing electricity sales every year. 
Increased sales in the transport sector 
will improve this situation. The additional 
sales will be slightly more than 10% of 
current sales. This means that no additional 
capacity is needed. Also, most of the 
additional sales will be at off-peak times 
(people charging EVs at home during 
the night). Making sales, at times of low 
demand, will help Eskom to flatten the 
demand curve and reduce the selling  
price of electricity.

Early indications are that the economic 

impacts of moving to electricity and 

phasing out liquid fuels in the transport 

sector will have significant positive 

effects on the SA economy. Therefore, we 

need to find ways to create a favourable 

environment in South Africa for the 

introduction of these modes of transport 

into our local markets. 

The big stumbling block is the 43% 

total tax that buyers have to pay when 

purchasing an electric car. This needs to 

be scrapped as there is now local industry 

to protect and no real fiscal income from 

this. Then an infrastructure for charging of 

batteries will follow.

This will lead to new industrial 

development in our country – supporting 

the new energy supply and new modes 

of transportation. People will need to 

be retrained and opportunities for local 

production of batteries and components 

for the new modes of transport will be 

locally developed and utilized.

SANEDI	Cleaner	Mobility	Programme
Changing	from	fossils	to	renewables	 
to	achieve	sustainable	mobility

Research

The way people move and how freight is transported is changing. With increased 

urbanization and burning of fossil fuels in modes of transportation, emissions from 

vehicle exhausts are negatively impacting our climate and poisoning the air we breathe 

in our cities.

The amount of energy in PJ we use for petrol cars.

This would be the energy reduction if all these vehicles were electric.

The amount of foreign exchange in Rand leaving the country to pay for petroleum 
products (oil, petrol and diesel).

This is what the public pays for petrol in Rand.

This is the composition of petrol costs made up of basic price (BFP), margins and costs 
(M&C) and levies.

This is the amount we will have to pay in Rand if Eskom supplies the electricity.

This is the amount we will have to pay for renewable electricity.

Note: The above are first calculations, which will have to be verified. But it is certainly 
motivation to execute the investigation.

Bi
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With global energy demands on 
the increase, coupled with the 
depletion of our natural resources 
and the negative impact of fossil-
based energy sources on the 
environment, the issues of clean, 
sustainable energy have become  
a reality. 

Energy innovation and the 
efficient use of energy are two 
key components of mitigating 
these challenges. SANEDI’s 
vision is to serve as a catalyst for 
sustainable energy innovation, 
transformation and technology 
diffusion in support of sustainable 
development that benefits our 
nation. 

www.sanedi.org.za 

information@sanedi.org.za

Energy innovation for life
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This last year has seen a significant 
growth in EVs globally. Various analysts 

have increased their EV market forecasts 
and technology expectations. Decision 
makers in business and the public sector 
are investing in EVs. South Africa is at 
decision crossroads in terms of managing 
this transition in a way that is appropriate 
given the country’s circumstances and 
development objectives. Questions 
regarding the impact on our economy 
and its components, such as fiscal income 
(levies on fuel) lost and job creation, to 
name two, need answers in order to 
enable decision making that serves the 
interests of the country and its people.

To date, there is little evidence in South 
Africa regarding the adoption of this 
global change. In fact, the 43% taxes on 
new EVs makes it very difficult for people 
to buy and use this energy efficient and 
zero emission mode of mobility. In order 
for automakers to bring electric mobility 
to South Africa, as they do in other  
parts of the world, a strong statement 
in support of these “new energy” 
technologies is needed.

Within this context, SANEDI has initiated a 
study into the macro-economic impacts 
of replacing imported fossil fuel energy 
with local electrical energy to power 
transportation of people and goods.  
We believe this will reduce our energy 
supply risks, improve our energy efficiency, 
reduce our costs of mobility, reduce 
total emissions and lead to an overall 
improvement in living conditions.  

UNIDo, as part of the Low-Carbon 
Transport – South Africa Project, has 
agreed to provide funding towards the 
project. Change Pathways has been 
contracted to support and coordinate  
the study.

This work is in line with a request from  
the Department of Trade and Industry  
for evidence to inform EV policy 
alignment. Different stories regarding 
the extent of EV penetration over time, 
the role of local industry, the necessary 
enabling environment and other  
variables will be considered in terms of 
their impact on jobs, economic output, 
greenhouse gas emissions and other 
development indicators. 

The project consists of three phases.  
In the short term (end of 2017) the focus 
is on developing visual economy-wide 
EV stories (using a conceptual model), 
conducting quick-fire research outputs, 
informing the design of the most 
appropriate research programme and 
working to create alignment with  
related efforts. The conceptual model  
will draw on the knowledge of key  
experts and help to create concrete  
stories to help focus engagements  
around appropriate transitions. 

The longer term programme (2018 
onwards) will be influenced by the 
outcomes of the initial work. It will  
involve a more robust economy-wide 
assessment drawing on existing local 
models and research capabilities. 

The process will be inclusive in order to  
try and ensure relevant and credible 
results. In addition to the economy-wide 
impacts, the programme will consider 
other areas such as a micro assessment 
of the automotive sector options, an 
exploration into the behavioural / human 
factor aspects of the market in South 
Africa, and other priority areas. 

Ultimately, the intention is to establish 
a platform for relevant institutions and 
stakeholders (researchers, government, 
industry, donor/ funders, etc.) to inform, 
fund and conduct research programmes 
relating to the role of E-Mobility in 
achieving South Africa’s development 
objectives. 

Macro-economic	impacts	of	
electrifying the transport sector

This study has just commenced and 
this communicate is intended to invite 
collaboration and contributions to this 
study. Please do not hesitate to make 
contact with suggestions.

Anthony Dane
     Cell: 076 636 6047 
     eMail: anthony@changepathways.co.za  

Carel Snyman
     Cell: 082 440 6669 
     eMail: carels@sanedi.org.za  

Research

The world is transitioning away from combustion vehicles towards electric vehicles (EVs) 

and this has implications for the country’s automotive industry, energy systems and 

transport systems with impacts on the economy, energy supply risks, local air quality, 

industry competitiveness and the climate. 

Anthony DAnE AnD CArEl SnymAn
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The objectives of the GTS include:  

1  Enabling the transport sector to 
contribute its fair share to the national 
effort to combat climate change in a 
balanced fashion, taking into account 
the department’s and the sector’s 
primary responsibility of promoting 
the development of the efficient 
integrated transport systems to enable 
socio-economic development. 

2  Promoting sustainable and cleaner 
mobility development. 

3  Engaging the low-carbon transition of 
the sector, to assist with the alignment 
and development of policies, which 
promote energy-efficient and less 
carbon intensive mobility. 

4  Facilitate the sector’s transition to 
a climate resilient and low-carbon 
economy and society. 

Draft Green Transport Strategy

Research

nAtionAl DEpArtmEnt oF trAnSport

Purpose

The GTS will be the cornerstone of policy 

development within the transport sector 

regarding the lowering of GHG emissions, 

the contribution of transport into the 

green economy, the promotion of green 

sustainable mobility and the uptake of 

cleaner and more efficient technologies. 

the Strategy serves as a guide to the 

Department of transport to implement 

a “basket of measures” that will 

significantly: 

•	 Reduce	GHG	emissions	produced	by	

the transport sector, 

•	 Reduce	the	environmental	and	human	

health impacts associated with the 

transport sector, and result in a more 

resilient sector, 

•	 Reduce	transport	GHG	emissions	to	

contribute significantly to the national 

effort to decrease emissions as agreed 
to by the South African government at 
CoP21 in Paris through the Nationally 
Determined Contribution (NDC). 

research indicates the following core 
conclusions: 

•	 Implementing	measures	that	will	
reduce the need to travel and avoid 
unnecessary trips through walkable 
communities, integrated land 
use planning or “transit oriented 
development” and improving vehicle 
occupancy rates. 

•	 Given	that	the	road	transport	sub-
sector is responsible for 91.2% of direct 
emissions from transport, shifting of 
passengers to public transport and 
freight to rail is a necessity. 

•	 	Biogas	and	solar	powered	electric	
mobility surpasses any other cleaner 
fossil fuel in terms of GHG reductions.

VISIOn

The vision of the Green Transport 
Strategy (GTS) is to substantially reduce 
the Green-house Gas (GHG) emissions 
and other environmental impacts from 
the transport sector by 5% by 2050.

MISSIOn

The GTS will support the contribution 
of the transport sector to the social and 
economic development of the country 
while incrementally initiating innovative 
green alternative transformations in 
the sector to assist with the reduction 
of harmful emissions and negative 
environmental impacts associated with 
transport systems. 

•	 Continued	overleaf
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The Green Transport Strategy is based on the foundation of five Implementation Themes and Ten Strategic Pillars

IMPLEMENTATION THEMES STRATEGIC	PILLARS

Climate	Change	response	
norms	and	standards

1  Develop norms and standards for climate change response at National, Provincial and 
Local level to ensure that there is consistency in the way climate change responses are 
implemented across different jurisdiction

Green	Roads 2  Shift car users from private passenger cars to public transport, including rail

3  Shift freight transport from road to rail.

4  Provide infrastructure to promote EcoMobility transport modes.

5  Provide transport infrastructure in a manner supportive of the eco-system,  
while not compromising generations to come.

Green Rail 6  Extend the rail network to provide reliable, safe and affordable high-speed transport while 
switching to renewable energy trains.

Green transport  
technologies

7  Reduce the carbon footprint of petroleum based fuels, by decarbonising the transport sector.

8  Promote alternative fuels such as Compressed Natural Gas (CNG) or biogas, Liquefied Natural 
Gas (LNG), and liquid biofuels as transport fuels.

9  Promote electric and hybrid-electric vehicles.

Green Fuel Economy 
Standards

10  Provide norms, standards and regulations that promote green fuel economy in vehicles and 
improve emission standards of fuel in South Africa.

Emissions from the transport sector in 
South Africa account for 10.8% of the 
country’s total GHG emissions, in addition 
to these direct emissions arising from the 
combustion of fuels, indirect emissions 
also arise from the production, refining 
and transport of transport fuels process. 
The Department of Transport is therefore 
committed to making a significant 
impact in reducing GHG emissions and 
contributing to the reduction of South 
Africa’s total GHG emissions. 

To address the significant contribution of 
transport to national GHG emissions, the 
Department of Transport has undertaken 
to develop a GTS, which aims to minimise 
the adverse impact of transport on the 
environment while addressing current 
and future transport demands based on 
sustainable development principles. The 
strategy will promote green mobility to 
ensure that the transport sector supports 
the achievement of green economic 

growth targets, and protecting the 

environment. 

Road transport has been identified as the 

primary source of transport-related Co₂ 

emissions in South Africa, contributing to 

91.2% of total transport GHG emissions. 

The heavy reliance of the sector on fossil 

fuels contributes significantly to total  

GHG emissions for the country.  

This justifies a focus on immediate and 

targeted interventions around road 

transport to result in the utmost impacts 

in the reduction of emissions in the 

transport sector as a whole. Therefore,  

one of the main focuses of the 

implementation of the GTS will be to 

initiate immediate interventions in this 

sector to directly combat the emissions 

from this sector (GHG Inventory, 2014).

As the road sub-sector in South Africa 

contributes 91, 2% of the transport 

sector’s total emissions, it is therefore 

evident that this sub-sector can offer the 
highest mitigation potential benefits.  
The following desired outcomes have 
been identified to which the GTS will align 
especially with the proposed norms and 
standards for “Green Roads”: 

•	 A	well-resourced	road	network	that	
provides sustainable employment 
opportunities for the maintenance  
and expansion of paved and unpaved 
road infrastructure nationally. 

•	 The	minimisation	of	waste,	water,	 
heat and energy requirements and the 
sourcing of materials, resources and 
labour locally to reduce costs and life 
cycle emissions in the construction and 
maintenance of road infrastructure. 

•	 The	utilisation	of	recycled	construction	
materials to minimise usage of virgin 
resources wherever possible. 

•	 The	construction	of	low-carbon	climate	
resilient (LCR) road infrastructure1, 

ResearchResearch

Draft Green Transport Strategy (cont.)
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including bus lanes, railways and  
non-motorised transport infrastructure. 

•	 	The	careful	consideration	of	road	
network expansion so as to conserve 
and promote natural habitats, 
ecological corridors and water systems, 
and prevent erosion and flooding. 

•	 Substantial	investments	in	renewable,	
sustainable fuel and power sources for 
private vehicles (e.g. electricity, biogas). 

•	 Promotion	of	motor	vehicle	
manufacturing and assembly in 
South Africa to mitigate life cycle Co₂ 
emissions of imported vehicles. 

•	 Promotion	of	non-motorised	transport	
infrastructure to promote sustainable, 
carbon neutral modes of transport  
(e.g. cycling, walking). 

•	 Legislative	frameworks	and	smart	
incentives to promote uptake of 
sustainable transport modes and 
infrastructure. 

Future modes of transport are recognised 
as those modes that will be developed  
in the future or currently under 
development such as walking robots  
like Atlas from Boston Dynamics  
http://www.bostondynamics.com/ and 
Cassie from Agility Robotics  
http://www.agilityrobotics.com, 
passenger autonomous flying cars/drones 
such as the ehang184 http://www.ehang.
com/ehang184, and SpacexHyperloop 
http://www.spacex.com/hyperloop. 
These modes of transport or mobility will 
require operational regulations and they 
will need to be mandated to use clean, 
green, and safe energy sources; especially 
since nuclear power seems favourable  
to them.

In terms of reducing the use of fossil 
fuels, the DoT needs to actively promote 
investment in the production of biogas, 
the use of CNG, LNG, fuel cell and solar 
powered EVs. In addition, there is currently 
no policy or regulatory framework that 
determines the requirements, norms 
and standards for cleaner fossil fuels 
in South Africa. There is also no policy 
that rewards users of cleaner fuels and 

cleaner fossil fuels. As mentioned below, the 
development of these regulatory and policy 
frameworks is an immediate priority.  

There are two options available: 

1. Reduce the use of fossil fuels. 

2. Produce cleaner fossil fuels.  

Currently the market share of EVs in South 
Africa is minimal, however this number is 
expected to grow exponentially to make a 
meaningful contribution to reaching  
GHG reduction targets. Given the fossil fuels 
associated with electricity production and 
the pressures on South Africa’s electrical 
power generation and distribution systems, 
EVs should be charged via renewable energy 
and in future may even assist as backup 
power sources to households and grid 
feed through their batteries. Solar power 
is responsible for very low GHG emissions 
(primarily associated with the manufacture 
of photovoltaic cells). 

In addition, according to research conducted 
by SANEDI (2014), despite the higher up 
front cost of an EV, the lifetime cost of the 
EV is below that of a conventional car as a 
result of the inexpensive electrical (solar) 
refuelling. Secondly, with increased demand 
and production, and the advancement in 
battery technology, the high up-front costs 
are expected to decline.

Electric Vehicle Actions
In order to radically grow the uptake of EVs 
in South Africa DoT, in conjunction with  
the dti and National Treasury, will: 

•	 Consider	removing	or	relaxing	import	
duties on electric vehicles, particularly 
the classification of electric vehicles as 
luxury imports, in order to stimulate 
the experience and local capacity 
development in relation to these 
technologies. 

•	 Offer	producers	of	EV	vehicle	
manufacturing incentives to both 
produce and sell affordable EVs in  
South Africa, for the local and export 
markets. 

•	 Work	with	local	research	institutions	to	
conduct research on EV batteries. 

•	 Work	with	national,	provincial	and	
local government departments 
and authorities and the automobile 
industry to set annual targets for the 
uptake of electric vehicles and hybrid 
electric vehicles in the government 
vehicle fleet as well as monitoring the 
local content of the manufacturing of 
cars locally, in line with IPAP. 

•	 	Introducing	the	conversion	of	old	
technology vehicles, with higher 
emission factors to be retrofitted with 
EV technology. 

•	 Consider	providing	Incentives	related	
to the beneficiation of using local 
resources in the manufacturing of key 
machineries and or components  
(e.g. fuel cell).

•	 Assist	in	establishing	and	developing	
local EV oEMs.  

The SUT Programme will be the 
implementing vehicle for the GTS.  
The programme envisions promoting 
the implementation of SUT measures 
(Avoid – Shift –Improve) at local level that 
align with national goals (e.g. National 
Climate Change Response White). The SUT 
programme will bridge the gap between 
the policy making at the national level and 
the implementation at the local level.  

The implementation of the GTS is 
intended to be in a two phase cycle.  

The first phase is to establish a national 
programme (embedded within the 
core elements of the GTS) and – The 
second phase will then focus on the 
implementation of direct mitigation 
measures on the local level.

Full Draft of the Green Transport  
Strategy (GTS) is available on
 
             www.egazette.gov.za

Please click on the tab NATIONAL. The 
Gazette number for the GTS is 4106425-8 
National Government of 08/25/2017.
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An African perspective: 
Vast parts of Africa are still perceived to be 
3rd world countries. The informal sector 
far exceeds the formal sector. You may 
also know that education and training is 
one of the areas that has lagged behind 
in most countries and that as a result 
poverty has become rife due to the lack of 
job creation. I wish to share with you our 
experience in dealing with the launch of 
new technology into Africa.  

We are manufacturers of neighbourhood 
electric vehicles (EVs) and we not only 
had a challenge to manufacture but more 
so in distribution and after sales service 

and maintenance. There are challenges, 
but the opportunities far exceed the 
challenges and although there are a 
number of stumbling blocks, a concerted 
effort to train will alleviate not just the lack 
of knowledge but will also empower a 
vast number of people to create a better 
life for themselves and their extended 
families. 

1The	challenge	with	the	launch	
of	new	technology.	

New technology is a challenge for Africa 
due to the lack of qualified people 
to make the growth of the product 
sustainable. If I have to qualify the term 

“qualified people” then it entails people 
that will not just adopt and adapt to new 
technology as users, but also people  
who can sustain the growth of such a 
market by improving the product for  
local preference and utilization. 

the right people 

The first challenge was identifying the 
right people to train. When you have vast 
numbers of young people that are either 
educated but without a job and therefore 
lacking skills and experience or vast 
numbers of young people that are not 
educated to their full capacity due to lack 
of funds or lack of opportunity,  

Education	and	training	–	 
An	African	perspective
ADriAAn KrugEr

Executive summary 

We train from an African perspective as we realised that being disadvantaged has more direct and crucial 

needs attached to it and therefore needs to be done in stages as ability, time, and finances allows. We 

decided to use the direction of Community College Initiative (CCI) which has been very successfully 

implemented in the USA. 

The challenges that the launch of new technology in a 3rd world country raises are totally different as the informal sector 

plays a much bigger role than the formal sector. In the informal sector everybody believes they are entitled to a position and 

therefore we had to decide on the right people as well as the length of training. The depth of training has become crucial as we 

do not want to frustrate a person that can hone his skill quicker than capturing technical information. 

We realised growth had to be controlled so that skills transfer can keep up. 

Education and training in Africa has a much wider scope than in the rest of the first world as it seeks not just to empower but 

also to encourage and to give wings to long lost dreams. 
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you need discernment to choose the 
right candidates. Everyone see themselves 
as a candidate as they are hungry for 
opportunities. 

the length and depth of training. 

The second challenge is to decide on the 
length and depth of the training needed. 
once your window of opportunity is there 
to launch new technology, you cannot 
wait too long but you also cannot afford 
to lag behind with after sales service and 
maintenance. We chose to introduce the 
distribution of our product in 3 phases,  
1. Within reach of our mobile maintenance 
teams and 2. Then further afield as we 
rolled out our franchise model for the rest 
of South Africa and 3. Then into Africa as 
a whole. 

Controlled growth 

We decided that we will not be enticed 
by growth if we cannot back it up with 
properly qualifies maintenance staff. 
If anyone wishes to start a franchise, 
their staff, first of all, need to be trained 
properly. 

2The	formal	versus	the	 
informal	sector	

As previously said, anyone that has visited 
an African country would have noticed 
that there is an economy within an 
economy. Africa’s main growth sector, for 
many years, has been the informal sector 
apart from certain countries where the 
balance tips more to the formal sector. 
Training thus needed to be adjusted 
accordingly. 

We realized that once the product has 
reached the formal market it will soon 
siphon through to the informal sector. 
Especially a product as our own that is a 
strong motivator for the informal sector  
to become more viable and competitive. 

We had to adapt our concept of “formal” 
training to a concept of “informal” 
training where we had to focus more on 
developing skill rather than pure technical 
knowledge transfer. Through constant 
monitoring, we could distinguish the 
diamonds amongst the jewels and put 

them through advanced training and 
more formal education. 

To educate within the African context 
is wider than what we perceive as the 
norm in first world countries. To educate 
we found was to open the shutters of 
people’s perceptions of possibilities and 
opportunities. once you start educating 
on possibilities and opportunities 
training is much easier as the light has 
come on and dreams are being realized. 

We soon realised that our product will 
open more doors for the less privileged 
in the informal sector than increasing  
the bottom line in the formal sector, 
even though the latter sector is using  
the product substantially. 

3 Distribution	and	 application 

When we had to decide on the model of 
distribution and application we realised 
that training is of utmost importance 
and has therefore established a training 
centre from the inception of the factory. 
The two are inseparable as far as we are 
concerned. We realised that we need to 
follow the route of community colleges 
(CCI) as was done very successfully in  
the United States of America. 

Education and training therefore was 
not just to enable people to maintain 
the product but also we needed to train 
them to run a business, sell effectively, 
and educate others in the communities 
they serve as an ongoing legacy. 

Although the main emphasis of 
distribution will be the formal sector, 

This paper, including the paper on Futran Systems (page 44), was presented at the 2017 
EVS30 in Stuttgart through sponsorship of the UNIDO’s Low-Carbon Transport Project in 
South Africa.

Adriaan Kruger has studied law at the University of Pretoria and is the owner of 2Life 
Neighbourhood Electric Vehicle Manufacturers as well as 2Life Travel and 2 other 
companies in the 2Life group. He has been in manufacturing and marketing for many 
years after his first initial short career as a public prosecutor. 

Adriaan Kruger               adriaan@2life.co.za

the second generation channel (informal 
sector) for application will in the end far 
exceed the formal sector. 

4Training	for	the	formal	 
and	informal	sector	

once we realised the importance of 
skills transfer to enable disadvantaged 
communities to empower themselves, 
it was self-evident that we had a much 
bigger role to play and responsibility to 
empower them not just to manufacture 
our product but to become self-sufficient 
in running a business of their own. It is 
of course much easier just to penetrate 
the formal sector as there are many role 
players that already have the skills set   
to enable themselves. 

We wanted to increase our local 
content to as high a figure as 85%. This 
constituted a huge challenge for us in 
establishing small coops to enable them 
to manufacture the components for us. 
We also looked for already established 
incubator initiatives within the informal 
sector as not to unnecessarily duplicate 
and waste available funds. 

our courses for the formal sector is more 
of a refresher and refocus course with the 
skills transfer included as with the informal 
sector it is more focused on skills transfer 
with a later build up to the technical 
knowledge transfer. 

The courses differ in length between  
1 month and 3 months and accreditation 
will be given for every course that can 
eventually lead up to a diploma or degree 
depending on the initiative of the student 
and his/her abilities.  
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Look no further than the 
University	of	Johannesburg	–
a	collaboration	with	Futran

Research

In 2016, the State University of San Jose in Silicon Valley, the only University in the world 

that offers a post-graduate engineering course in the field of suspended automated 

transit networks (ATNs), adopted the South Africa developed Futran System as their 

technology of choice going forward. 

This is awesome news for a South African developed technology, but the Futran Group 

realised it needs to actively start engaging local Universities as well for this opportunity 

or stand the chance of having outsiders take the lead in developing our local technology.

The market will have 70 new innovative engineers next year that are 
already thinking about designing and building the future! 
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In August 2016, when the Futran 
Group first engaged with the civil 

engineering department at the University 
of Johannesburg (UJ), the foundations of 
collaboration were laid quickly. Not only 
did the faculty members immediately 
grasp the importance and value of the 
Futran System for South Africa and 
Africa as a whole, they also realised the 
importance of having an academic 
partner in the development of the 
system. Prof Stephen Ekolu and Prof Felix 
okonta took the lead. Soon, the meetings 
progressed to active planning around 
the deployment of a Futran pilot site at 
the University linking the two campuses, 
to the incorporation of the system into 
a planned master’s degree course, to 
the establishment of a local centre of 
excellence that will play a leading role in 
the field of suspended ATNs globally.

The first and boldest step was to 
incorporate the Futran System in the 
Capstone project. For the past four years, 
the final year Civil Engineering students at 
UJ had to spend three months designing 
engineering solutions that address real 
world needs under a programme called 
the Capstone project. Prof okonta, under 
whose leadership the programme resides, 
agreed to have the Futran System be the 
2017 Capstone project solution of choice. 
Why train engineers only in the existing 
fields of study if Africa can lead in the 
discovery of new and innovative ways  
of solving problems? 

In August 2017, the program kicked off 
and the class of 70 students were divided 
into 8 groups. Each group selected a 
route they had to focus on and then the 
students had to design a Futran track 
along the route. With little boundaries 
for innovation given, the students had to 
focus on the design of the stations and 
the track, the geotechnical conditions,  
the use of renewable resources, water and 
drainage, finances and throughput. When 
previous groups did the Capstone project, 
they had the benefit of working with 
known systems such as the extensions 
to the Gautrain system, but the group of 

2017 had to apply their minds to a field of 
study that is still in its infancy, so they truly 
had to think out of the box. The first Futran 
systems will only be deployed in 2018, so 
the students had the freedom to innovate 
new ideas and concepts that were to be 
incorporated into the design. 

Apart from just being a desktop study, the 
entire class went out to the 1km Futran 
test site in Brits to study the working 
system for themselves and each group 
had to do a physical site inspection of the 
area where they designed their tracks for. 

Creativity flourished. The students came 
up with new ideas for the support 
columns, the stations, the track itself, 
ways to reduce environmental impact, 
foundations and route layouts. Studies 

were done on green energy, ablution 

requirements, parking sites and 

maintenance facilities. Simulation models 

were built by some and various visual 

animations were created. 

The Civil Engineering department at the 

University of Johannesburg took the 

bold step to expose their students early 

on to new technologies and new ways 

of thinking. The students responded 

admirably by embracing innovation 

and new thinking while they positively 

contributed to the ideas we need to 

explore in order to design and build solid 

solutions for Africa’s problems. The market 

will have 70 new innovative engineers 

next year that are already thinking about 

designing and building the future! 

On 15 November 2017, this vibrant and innovative group of final year Civil Engineering 
Students at the University of Johannesburg presented their ideal design of infrastructure for the 
anticipated Futran system, the group, dubbed themselves ‘5 Star consultants’ and intrigued the 
audience with the application of their knowledge and expertise to design a system that stands 
to be The all-star group consisted of the following members:

Michael Mhlanga, Relebohile Maboee, Vusi Mhlari, Emmah Nyasha Mnyandu, Khethukuthula 
Mngomezulu, Aubrey Shabangu, Mofokeng Mamokete Trudy, Bonang Mogotlane, Mantsi 
Lucia, Ramoloko, Jean Kameni-Youte
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RADIALcvt	as	an	ideal	electric	
vehicle	transmission

Research

Dr. nAuDE

Current status of electric vehicle 
transmissions
With the current drive towards electric 
vehicles (EVs), optimization of the various 
components contributing to the overall 
energy efficiency of the EV is becoming 
more important.  
As development to higher energy dense 
batteries and other energy storing devices 
continues, it is a very high priority not to 
have inefficient components deteriorate 
any advances in this development. The 
norm for current EVs is not merely a means 
to get from point a to b but includes 
super cars like Tesla and Nio and normal 
passenger vehicles which all demand all 
the features as included in equivalent 
internal combustion vehicles. The pure EV 
is here to stay and will increase its stepped 
ratios to 3 and 4 and its market share will 
grow and development will continue as 
reported by ZF (Tom, 2014) and Bosch 
(Beissmann, 2014).

The primary power source in EVs, 
the electric motor, however shares 
some disadvantages with the internal 
combustion engine. This includes the 
fact that the electric motor and its drive/
inverter are not equally efficient under 
different loads and speeds, which is also 
the case for internal combustion engines. 
A typical EV, electric motor efficiency 
varies between about 92.5% and about 
70% as reported by Antonov plc (David, 
2011) and reproduced below in Figure 1 
as well as by (Turner, Cavallino, & Viotto, 
2011) and reproduced in Figure 2.

Figure 1: Electric motor speed vs motor power efficiency (David, 2011)

Figure 2: Electric motor speed vs motor power efficiency  
(Turner, Cavallino, & Viotto, 2011)(David, 2011)

Electric motor efficiency varies with speed and load

Ideal operating points in electric motor efficiency map (CVT)
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implemented in a Jaguar xJ known as  
the Limo Green (Case Study: Limo Green – 
eco-friendly Luxury Limousine), powered 
by a 170 HP (129kW) electric motor and 
reporting an energy saving of up to 14.7%.

Antonov also integrated their dual clutch 
3 speed transmission into a 3.5 ton Smith 
Electric Vehicle, demonstrator known as 
“E-Van”.

Typical ratios from (David, 2011) indicate 
that the 3 speed transmission has ratios  
of about 3.8:1, 2.3:1 and 1.7:1, thus with a 
ratio range of 3.85/1.7=2.3 which is also 
relatively low.

More recent publications on multi speed 
EVs, which include mechanical variable 
speed transmissions (CVT), include (Wang, 
Liu, Liu, & xu, 2016) and (Bottiglione,  
De Pinto, Mantriota, & Sorniotti, 2014). 

The work of (Bottiglione, De Pinto, 
Mantriota, & Sorniotti, 2014) based on 
a 28kW, 108 N.m electric motor (motor 
efficiency presented in Figure 3) in a  
872 kg vehicle compared transmissions 
that include, single and two speed, 
full and half toroidal, as well as two 

(Turner, Cavallino, & Viotto, 2011) indicated 
about 10% improvement in energy 
efficiency when utilising a 2 speed 
transmission in combination with the 
electric motor compared to the single 
fixed ratio. The 2 speed implementation 
added 19 kg of mass to the single speed 
transmission. A dry clutch, sprag and 
locking ring were added in the 2 speed 
implementation. The above was based on 
a 60 to 70 kW front wheel drive minibus 
implementation. The exact ratios for the 
motor to lay shaft reductions are not given 
in (Turner, Cavallino, & Viotto, 2011) but 
from their Figure 2, are estimated as about 
3.5:1 for the first speed and 2.5:1 for the 
second speed, thus a ratio range of about 
3.5/2.5=1.4, which is very low.

Antonov’s dual clutch 3 speed transmission 
is presented in (David, 2011) as 

Figure 3 : (Bottiglione, De Pinto, Mantriota, 
& Sorniotti, 2014)

SuPPLy hiGh reS PiC

•	 Continued	overleaf
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RADIALcvt	as	an	ideal	electric	vehicle	
transmission	(cont.)

IVT (infinitely variable transmissions). 
The result show that at constant speed 
and load the single and two speed 
transmissions outperform (lower energy 
consumption) the variable ratio ones, 
as can be expected due to the lower 
mechanical efficiency of the latter. 
However in the UDC and the J10-15 
drive cycle (city driving) the half toroidal 
outperformed the fixed ratios by 10% and 
15% respectively. The advantage is gain 
by the variable drive, by being able to 
fully optimise the electric motor in drive 
conditions and well as in regeneration 
conditions.

As a very advanced four speed EV 
transmission example, oerlikon Graziano, 
discusses their clutch less four-speed 
EV transmission in (Torrelli, 2012). This 
transmission called an e-DCT, presents 
a DCT but without the dual clutch. The 
clutch function is eliminated by using 
two motors, one coupled directly to the 
even ratios and the other directly to the 
uneven ratios. This transmission offers 15% 
improvement in vehicle efficiency and is 
intended for the high end EVs.

Bosch also forecasts multiple ratios for 
EVs and continued growth in their market 
share and development as reported by 
(Beissmann, 2014)

GKN was able to match the performance 
of a 100 kW motor downsized to 80 kW 
by replacing a fixed drive with a 2 speed 
eAxle. The 80 kW e-motor was 20% smaller 
and 28% lighter. The downsized motor 
with 2 speed also improved 0-50km/h 
acceleration by 36% and 0-100 km/h 
acceleration by 22% (Transmission 
Technology Magazine, 2017).

Drive System Design and Dana 
commented that multispeed shifts 
need to be imperceptible as far as EV 
transmissions and general passenger 

vehicles are concerned (Transmission 
Technology Magazine, 2017).

In order to make the steel belt more 
attractive as an EV transmission Bosch is 
replacing the existing hydraulic clamping 
system with an electronic clamping 
system (Transmission Technology 
Magazine, 2017).

CVT volumes are increasing from  
12 million units in 2016 to an estimated 
18 million by 2020. This is further 
demonstrated by the cumulative sales  
of Bosch CVT, from 10 million by 2010,  
25 million by 2012 and a total of 50 million 
by March 2017. The largest markets for 
CVT in order are USA, EU, China and 
South Korea (Transmission Technology 
Magazine, 2017).

In 2016, 31.6% of cars sold in the USA were 
equipped with CVTs, up from 10.2% in 
2012 (Murphy, 2017).

Conclusions
When considering a transmission for a 
pure EV the following can be concluded 
for the above mentioned work which 
converts some electric vehicles in the 
range of 28kW to 129kW.

Single speed

A fixed drive (single speed) has the 
lowest cost and is the least complicated, 
requiring at most a locking ring (dog 
clutch) to tow the vehicle in emergency 
conditions. This configuration however 
have no means to optimise the overall 
vehicle energy consumption as far as 
configuration between electric motor 
and wheels is concerned, besides the 
optimized selection of the fixed gear ratio 
between motor and wheels.

multiple stepped speed

When multiple stepped ratios (two and 
three speeds and more) are considered, 

the following issues arise, and the solutions 
to these exponentially increase the 
complexity if compared to the single speed 
case:

•	 Multispeed	shifts	need	to	be	
imperceptible by the driver.

•	 All	the	reviewed	work	indicates	that	ratio	
change synchronisation with a single 
electric motor is not possible without a 
clutch (except the oerlikon 
4 speed high end EV transmission which 
requires two motors). As a result all the 
reviewed multi speed transmissions 
functions as an AMT (automated manual 
transmission) or as a DCT (dual clutch 
transmission) as in the case of the 
Antonov transmission all using a clutch 
or dual clutch respectively.

•	 In	order	to	realise	above,	a	clutch	system	
with automated clutch control is needed

•	 Also	an	automated	ratio	changing	
mechanism is required. 

The upside to a stepped multi speed is that 
high mechanical efficiency is maintained 
if compared to the single speed and that 
the electric motor is partially optimised 
in driving and regeneration conditions to 
provide energy consumption up to about 
15% compared to the single speed. It also 
allows for partial optimisation of the electric 
motor in terms of size, speed range and 
torque range.

Variable mechanical drives

All the reviewed work which considered 
CVT’s/IVT’s used existing well known 
systems limited to toroidal and belt/
chain CVT transmissions as well as 
these transmissions in IVT/power split 
configurations. These transmissions 
are characterised by the following 
disadvantages:

•	 Much	lower	mechanical	efficiency	than	 
a fixed ratio.
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•	 All	require	a	hydraulic	control	system.

•	 They	are	heavy	and	expensive.

•	 All	toroidal	and	belt/chain	CVT	include	
an overdrive in their ratio range 
(output turns faster than the input) 
thus additional reduction gearing 
would be needed in electric vehicle 
implementation.

on the upside these transmissions provide 
the following advantages:

•	 Fully	optimise	the	electric	motor	in	
driving and regeneration conditions.

•	 Provide	better	vehicle	acceleration	and	
gradient ability.

•	 Has	the	definite	potential	to	provide	
better energy consumption than 
stepped transmission if its mechanical 
efficiency is within certain limits.

•	 They	do	not	require	a	clutch,	but	only	
a locking ring/dog clutch, the same as 
for the single speed.

RADIAlcvt as an ideal electric vehicle 
CVT transmission
The RADIALcvt is a new CVT transmission 
being developed by Varibox. Full details 
of the RADIALcvt simulation (Naude, 
RADIALcvt prototype design,simulation 
and testing, 2017) can be obtained from 
http://www.varibox.com/media/1195/
radialcvtdesignver110-004.pdf . The 
executive summary of this document is 
reproduced in Appendix A at the end 
of this document. It has a number of 
fundamental advantages over current 
commercial and developmental CVT’s and 
if considering its use in above cited work 
(thus as an electric vehicle transmission), 
thus considering a power range of 30kW 
to 130kW with a maximum ratio range of 
2.3, the following can be concluded, while 
using the same size RADIALcvt unit with a 
292mm disk diameter:

•	 For	a	ratio	range	of	2.3	the	RADIALcvt	
disk radius (RB and RC) will vary from 
65 mm to 150mm.

•	 For	the	base	case	of	a	30	kW	
configuration the variator contact 

efficiency will vary from about 97.5% 
to 98.7% as per (Naude, RADIALcvt 
prototype design,simulation and 
testing, 2017) Figure 12.

•	 For	the	case	of	130	kW	configuration	
the variator contact efficiency will 
vary from about 95.8% to 98.2% as per 
(Naude, RADIALcvt prototype design, 
simulation and testing, 2017) Figure 16.

•	 The	RADIALcvt	does	NOT	use	a	
hydraulic control system.

•	 Ratio	actuation	is	done	via	12V	PWM	
control of an estimated 150Watt 
electric motor.

•	 The	clamping	force	related	bearing	
losses in the above RADIALcvt is 
estimated at about 1.4% to 1.2% as 
per (Naude, RADIALcvt prototype 
design,simulation and testing, 2017) 
Figure 12.

•	 Above	is	realised	while	all	maximum	
Hertz contact stresses are below 2 GPa, 
thus durability is not an issue.

•	 The	RADIALcvt	does	not	include	an	
overdrive in its ratio range, thus its 
output can drive the wheels through 
the normal reduction to the differential.

•	 No	clutch	or	clutch	control	system	are	
required, but only a locking ring/dog 
clutch (for emergency towing) as is the 
case with all the other electric vehicle 
transmissions.

•	 The	first	RADIALcvt	prototype	
mechanical efficiency tests were 
performed on 3 october 2017.  
See section 8 of (Naude, RADIALcvt 
prototype design,simulation and 
testing, 2017). The results are very 
encouraging as they are already in 
line with mechanical efficiencies of 
current commercial CVT’s. Note that 
these tests present the result of the first 
tests on the first RADIALcvt prototype 
compared to CVT’s that are in 
production and have been developed 
over many year.

The RADIALcvt potential mechanical 
efficiency is at most within an estimate 
of about 3% less than the stepped 
transmissions while it is much more 
compact lengthwise than the stepped 
transmission with a clutch or dual clutch.

The various cited CVT simulations proved 
the advantages of a CVT transmission in 
pure electric vehicles, but the low overall 
efficiencies of current commercial CVT’s in 
some cases eroded all the advantages away.

The RADIALcvt thus provides an excellent 
solution to pure electric vehicles, because of 
its simplicity and fundamental advantages 
with very high mechanical efficiency.
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Introduction

Game changers embedding multiple 

tipping points get professionals and 

non- professionals talking and worried. 

Such phenomena bring along risks and 

opportunities in the economic, social, 

environmental and governance spaces 

of engagement. over the decades, the 

world has witnessed game changers in 

the vehicle manufacturing sector with the 

internal combustion engine (ICE) having 

been one of the tipping points against 

steam engine and likewise, the lithium 

ion (Li-ion) battery is among multiple 

tipping points against the ICE. The ICE has 

been around for more than one and a half 

centuries. This probably makes the ICE one 

of the perfected and publicly accepted 

technologies of all time. 

However, the ICE is now being threatened 

by green growth transition ushering 

in battery electric vehicles (BEVs) and 

hydrogen fuel cell vehicles (HFCVs). 

The debate surrounding the promotion 

of electric vehicles, particularly those 

drawing from renewable energy sources 

emanates from the global challenge being 

experienced from greenhouse gas (GHG) 

emissions that cause climate change, of 

which the transport sector is a significant 

contributor.

Globally, the transport sector contributes 
on average 13.1% of total GHG emissions 
(Pollet et al. [1]). other concerns from the 
transport sector include air pollution, oil 
depletion, energy security and population 
growth. With the global human 
population having reached seven billion 
people in 2011 and expected to reach 
nine billion by 2050, more challenges 
related to population growth and climate 
change will be witnessed (Pollet et al. [1]). 
As a result, green growth that promotes 
migration from a development path 
littered with a resource intensive past to 
one that will be resource efficient, places 
the minimal use of fossil based fuels on 
the future development agenda.

Green	growth:	a	game	changer	ushering	 
in	the	death	of	the	internal	combustion	engine?
proF g. nhAmo

Abstract 
The global movement promoting green growth transition is growing into one huge multi-dimensional 

game changer and evidence pointing to the death of the internal combustion engine (ICE) is growing. 

Green growth rests upon the need to convert economies from being resource-intensive to being low 

carbon and resource- efficient aimed at addressing, among key challenges, ecosystems decay, biodiversity 

loss, climate change, water stress, and energy security. To this end, the use of renewable energy as well 

as clean and energy efficient technologies is now inevitable. Among such clean and energy efficient technologies today are 

electric vehicles, especially battery electric vehicles and hydrogen fuel cell vehicles. Could green growth transition be a game 

changer offering multiple tipping points against the ICE? This is a question the paper addresses. The paper presents arguments 

that contribute to current global debates regarding the role of renewable energy as well as clean and energy efficient 

technology in green growth, especially in the transport sector. The paper conclusion is that, yes, if there is global scaling up, 

green growth signals the inevitable death of the ICE in the not so distant future.

Keywords: green growth, combustion engine, electric vehicles, game changer.
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This paper draws data from authentic 
online sources such as the Electric Drive 
Transport Association (EDTA) (http://
electricdrive.org), the United Nations 
Framework Convention on Climate 
Change (UNFCCC) (www.unfcc.int), Nissan 
South Africa (http://www.nissan.co.za) 
and other secondary sources to present 
a policy story that global leaders are 
witnessing as a potential substitute of the 
ICE in the form of electric and other non-
fossil fuel based vehicles. The intention 
is to challenge scholars from a multi, 
inter and trans-disciplinary perspective 
to generate more debate on the bold 
proposal that one day, in the near future 
the ICE will be an obsolete technology.

 The dirty internal combustion engine 
(ICE)
Van Vliet et al. [2] reveal that more than 
90% of the transport sector is powered 
by fossil fuels, mainly from the ICE. The 
ICE technology is not only confined to 
the transport sector but also extends 
to stationary ICE installations in mining, 
manufacturing and other sectors that 
use fossil fuel powered generators, mills 
and pumps. The energy flow of the 
combustion engine is presented in  
Figure 1.

Data retrieved from the UNFCCC website 
hosting National Communication reports 
indicate that transport contributes 
significant amounts of GHG emissions in 
many nations. For example, in India, 1994 
figures reveal 11% of total GHG emissions 

was from the transport sector, 18% in 
Mexico (2002), 14% in Australia (2007), 
27% in Canada (2007), 18.5% in Japan 
(2007), and 13% in South Africa (2000) 
UNFCCC [4].

Emerging policy incentives
A range of policy incentives have 
surfaced globally. Due to space 
limitations, only two policy reform 
regimes for the United States of America 
(USA) and China are discussed here. 
The two economies are the largest 
in the world. Furthermore, China and 
the USA are the world’s 1st and 2nd 
highest GHG emitters. In the USA, 
there has been significant policy 
reform to accommodate the sale of 
electric vehicles. The Recovery Act USA 
Department of Energy [5] witnessed the 
government commit to building local 
manufacturing capacity for advanced 
Li-ion batteries, a critical element in the 
industry. The investments to build this 
capacity amounted to US$2.4 billion 
in loans to Tennessee, Delaware and 
California factories. An additional  
US$2 billion in grants was budgeted 
for 30 factories to produce the Li-ion 
batteries, motors and other components 
for electric vehicles USA Department of 
Energy [5]. To this end, the companies 
have been matching the government 
financial support dollar for dollar with  
the aim to have 50 000

Li-ion batteries manufactured annually 
as of December 2011 and 500 000 

Li-ion batteries by December 2014. 

The Recovery Act further supports 

demonstration projects of 13 000 electric 

vehicles and over 22 000 charging points 

in over 20 cities in the USA. This venture 

further witnessed companies matching 

the funding dollar for dollar to the tune 

of $400 million. Tax credits for buying 

electric vehicles were introduced ranging 

between $2,500 and $7,500 depending on 

the battery capacity.

Yang et al. [6] portray a late entry of 

China into the electric vehicle production 

platform with the country’s designation 

of this technology as a key national 

programme in the 1990s. 

The electric vehicle policy reform and 

regulatory environment came in five 

distinctive areas, namely: national 

strategies for new energy vehicles in 2009 

and 2012; national research programmes 

in 2001, 2006 and 2011; national 

subsidies of 2009/10 (10 cities 1,000 

vehicles project), rules and regulations for 

manufacturing and products of 2009/10; 

and technology and emissions standards 

of 2007 and 2010.

About hybrid electric vehicles (hEVs), 
BEVs AND hFCVs

Chan [7] provides a good historical 

account on HEVs, BEVs and HFEVs. of 

the three sets of vehicles discussed, the 

HEV is one propelled by both the motor 

and ICE. In terms of major issues, BEVs 

have challenges with the battery and 

battery management, charging facilities 

and cost. The historical landmarks in BEVs 

development are shown in Figure 2. 

The HEVs present difficulties in multiple 

energy sources control, optimisation and 

management. They also have challenges 

with battery sizing and management. 

Lastly, the HFEVs’ major drawback is the 

fuel cell costs, life cycle and reliability 

Chan [7]. There are also further challenges 

with infrastructure such as the installation 

charging stations.
Figure 1: Typical energy flow of internal combustion engine vehicle.   
Source: Tie and Tan [3, p. 85].
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As early as 2002, Lave and MacLean 
[8] compared environmental impacts 
of HEV against the ICE. They used the 
second generation Toyota Prius and 
the ICE Corolla. In their conclusion, “the 
more complicated and expensive Prius 
has lower pollutant and carbon dioxide 
emissions and better fuel economy 
than the Corolla” (Lave and MacLean [8, 
p. 155]). A study comparing HEV, BEV 
and hydrogen fuel cell vehicles (HFCV) 
was conducted by Granovskii et al. 
[9]. It emerged that the BEV was more 
environmentally friendly if the electricity 
comes from renewable energy sources. 
overall, BEVs and HFCVs are known 
to have ‘zero emissions’ (or ultra-low 
emissions) and for being high in energy 
efficiency. The common modes of 
electric vehicles are presented in Table 
1. Although all the electric vehicles play 
out as tipping points for the combustion 
engine, it is the BEV type that will really 
substitute the combustion engine if up 
scaled (Egbue and Long [10]).

on 25 January 2011, in his state of the 
Union Address, President Barack obama 
proclaimed the wanted one million 
electric vehicles on American roads by 
2015 to reduce dependence on oil and 
to take the lead in the growing electric 
vehicle manufacturing sector (obama 
[11]). The proclamation was triggered by 
the fact that there were more plug and 
drive electric vehicles in China than the 
USA and anywhere in the world. Although 
not directly speaking to electric vehicles, 
in 2014, obama followed up his 2011 
address by announcing that he wanted 
fuel efficient trucks with ‘tougher fuel 
efficiency standards for delivery vehicles’ 
planned to be operational in March 2016 
(Anderson [12]).

VEhICLE	TyPE DESCRIPTIon BENEFITS

hybrid	electric
vehicles	(hEV)

Electric vehicles that use 
an internal combustion 
engine in addition to an 
electric motor.

Better fuel economy, less 
expensive to run and lower 
emissions than similar 
conventional vehicles.

Plug-in	hybrid
electric	vehicles
(PhEV)

Electric vehicles 
with smaller internal 
combustion engine and 
more powerful electric 
batteries that can be
recharged.

Better fuel economy, less 
expensive to run and lower 
emissions than similar HEVs 
and conventional
vehicles. offers flexibility of 
fuel source.

Battery electric
vehicles	(BEV)

Electric vehicles that derive 
motive power exclusively 
from on board electrical 
battery packs that can be
charged with a plug 
through an electric outlet.

No liquid fuels and zero 
emissions at tailpipe. 
Less expensive to run 
than similar HEVs and 
conventional vehicles.

Green growth (cont.)

Figure 2:  Historical landmarks in electric vehicles development.  
Source: author, based on Chan [7, p. 706–707].

Source: Egbue and Long [10, p. 718].

Table 1: Electric vehicles types

1834
First	invention	made

1976
USA	launches	BEV	and	hEV	
Research	Development	and	

Demonstration Act

1930
Vehicles	overtaken	 

by	the	ICE	and	vanished

1970s
Vehicle	revisited	 

due	to	energy	crisis
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Electric vehicles uptake
From its status quo report on the 
one million electric cars policy 
pronouncement by President obama, the 
USA Department of Energy [5] revealed 
that although the policy statement goal 
was rather ambitious, the country’s motor 
vehicle industry had the capacity to see 
1.2 million electric cars on the roads by 
2015. From the USA perspective, capacity 
remained a major threat to attaining that 
goal. As discussed earlier, to counter this 
threat, obama initiated programmes that 
included improvements on consumer tax 
credit, preparing cities for the increasing 
demand for the cars and increased 
support on research, innovation and 
development. Among the early entries 
into the electric vehicle market was the 
Nissan Leaf and Chevrolet Volt. The USA 
consumers seem to have responded well 
to the President’s goal and trends in the 
Nissan Leaf (BEV) sales reflect this clearly 
(Figure 3). The growth in sales has been 
phenomenal, increasing from 67 units 
sold in February 2011 to 1425 units sold in 
February 2014.

As of April 2013, the Nissan Leaf had 
reached a landmark of 62,000 units sold 
globally since its launch in December 
2010 [14]. This figure makes the Nissan 
Leaf the most sought after ‘zero emitting’ 
electric car worldwide. The Nissan Leaf 
has also found its way into Africa with 
four such cars having been purchased 
by South Africa’s Department of 
Environmental Affairs (DEA) making 
them the only ‘zero carbon’ emitting 
electric vehicle in Africa as of December 
2013. Figure 4 shows one of the four 
Nissan Leafs owned by the DEA. The car 
can cover a distance of up to 200 km if 
fully charged Nissan Global [14] and a 
maximum speed of 150 km per hour.

The Nissan Leaf has been recognised 
globally for its ‘greenness’ winning a 
number of awards that include: being 
named 2011 World Car of the Year at 
the New York International Auto Show 
Nissan Global [14]; winner of the 2012 RJC 

Figure 3: Nissan Leaf USA February month sales trends (2010–2014).  
Source: author, data from Voelcker [13].

Figure 5: January electric vehicle sales in Europe.  
Source: author, data from Loveday [15].

Figure 4: A Nissan Leaf from South 
Africa’s DEA. Source: author.

the USA, Japan and Europe stood at 3,736 
units (Loveday [15]).

Car of the Year award in Japan from the 
Automotive Researchers’ and Journalists’ 
Conference of Japan (RJC); winning the 
2011–2012 Japan Automotive Hall of 
Fame (JAHFA) Car of the Year; and 2011–
2012 JAHFA Car Design of the Year awards 
from the selection committee of JAHFA 
Nissan Global [14]. The January 2014 
Nissan Leaf European sales compared to 
other electric vehicles (HEVs) is shown 
in Figure 5. The Nissan Leaf outclasses 
all other electric vehicles even though it 
is a BEV rather than a HEV or HFCV. The 
Nissan Leaf’s January 2014 sales figure for 

•	 Continued	overleaf
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News 24 [16] reported the excitement of 
the Nissan-Renault CEo after concluding 
a national deal to supply ALL government 
departments with battery powered 
vehicles in the Himalayan kingdom of 
Bhutan. During the signing ceremony, the 
Nissan-Renault CEo announced the desire 
to have 1.5 million units sold globally by 
2020. The CEo further indicated that the 
Nissan Leaf sales had gone past 100,000 
units globally and the demand was 
pointing to over 60,000 units annually 
as from 2014. The Renault Zoe (an HEV) 
was further highlighted as making good 
progress on the market, although the exact 
sales figures were not released.

Barriers to electric vehicles uptake  
and scaling up
Despite their ‘greenness’, electric vehicles’ 
uptake face a number of barriers (Egbue 
and Long [10]). A key challenge is that 
consumers tend to be reluctant to take up 
technology that is novel and unproven. 
Among the highlighted concerns from 
consumers regarding electric vehicles are: 
battery range (distance travelled by the 
car before re-charging), battery size and 
weight, high purchase price (cost), charging 
infrastructure and duration, reliability and 
safety. I could add from my side, fear of 
accident damage and the local capability 
and to maintain such cars.

other challenges may include financing 
and insurance as new technology presents 
risks. The USA data on electric and total 
vehicle sales reveal the challenge in 
scaling up sales in electric vehicles and the 
potential to close the gap (Figure 6).

Although there remains a huge gap in 
sales between electric and ICE vehicles, the 
general sales for electric vehicles reveal an 
upward trend (Figure 7). Another challenge 
relate to the cost of operating these 
vehicles. Lee and Lovellette [18] found out 
that as of 2010, the purchase and operation 
costs of a HEV and a BEV was $5,377 and 
$4,819 more expensive compared to the 

Green growth (cont.)

Figure 6: Vehicle sales in the USA (2010–2013). Source: author, data from. EDTA [17].

Figure 7: Electric vehicle sales in the USA (2010–2013). Source: author, data from EDTA [17].

ICE respectively. However, modelling on 
pricing showed that between 2020 and 
2030 BEVs could be cheaper by between 
$1,115 to $7,181 if battery costs decrease 
and petroleum prices increase. Pollet et 
al. [1] concur that cost is probably the key 
factor for public acceptance and uptake 
of the cars. The authors reveal that as of 
2012, a Li-ion battery with 35 kWh storage 
capacity cost about $30,000 to produce.

However, according to the authors, 
Toyota has been making advances in this 
space and has managed to cut the cost 
of producing its fuel cell vehicles by 90% 
since 2005 from about $1 million per unit 
to $100,000. Even then this cost is way 
too high compared to a mere $1,000 of 
producing the conventional ICE of similar 
functionality. From Pollet et al. [1] work, 
the public acceptable price for a HFCV is 
about $50,000 for a luxury sedan and this 
is within reach. The price reach for the 

BEVs of about $40,000 has been attained 
and it is expected to go down to between 
$20,000 and $30,000 by 2020.

The cost issue is more pronounced in 
developing countries where citizens do not 
have the luxury of having savings. In South 
Africa (and many other African countries), 
what citizens require is to have at least 
a car. In this regard, the electric vehicles, 
particularly the popular brand Nissan Leaf 
may not be within many citizens’ reach. The 
Leaf, for example (Nissan South Africa [19] 
was retailing about US$42,000 (Exchange 
rate of $1 = R10.7) in March 2014 compared 
to a higher range new Nissan Sentra at 
almost half the price (US$24,000). Price 
comparison of the Leaf with selected ICE 
Nissan brands is shown in Figure 8. The 
Micra, which is very close to the Leaf in 
terms of shape and size is about a third 
in terms of pricing. Surprisingly, the Leaf 
price compares favourably with popular ICE 
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Nissan SUVs like the x-Trail and Pathfinder. 
In Africa, many black citizens have two 
homes – one in town and the other in the 
rural areas where current small BEVs may 
not be able to manoeuvre. In addition, 
faced with a choice to buy a Nissan Leaf at 
equivalent price for a Pathfinder or x-train, 
African consumers may be biased towards 
a bigger car for reason mentioned here 
regarding the state of African and other 
developing countries roads.

After discussing the key message from 
this paper with my 11 year old son, Anesu 
Tadiwanashe Nhamo on picking him up 
from school in Pretoria, South Africa  
(7 March 2014), the boy was direct. “It will 
be difficult to abandon the combustion 
engine. What happens to Formula one 
as these electric cars do not have the 
necessary speed? Will the sport be 
abandoned?” This was a cool thinking for 
his age. This also sent me thinking. He 
further spoke about the battery capacity 
to store enough power to complete the 
race at such high speeds. True, there are 
challenges for the battery technology here.

The issue of job losses may not be 
overemphasised. Ditching the ICE means 
the whole world must search alternative 
employment opportunities in the value 
chain. one only needs to think of those 
employed (to support their family 
and society’s livelihoods) in the value 
chain covering radiator manufacturing, 
carburettor or direct injection systems, 
flywheel, crankshafts and casing, timing 
chains, oils, fuels (including Sasol’s synthetic 
technology for coal), manifolds, fuel lines 
and tanks, gaskets, cylinders, pistons, 
engine blocks, injectors and oil rings, valves 
and valve seals, engine heads, springs, 
plugs, the value chain list goes on. The 
bigger question comes: will the BEVs have 
the same functionality regarding jobs 
including repairs (mechanical, electrical 
and panel beating)? The same story is 
shared with other economic sectors with 
ICE based equipment like in agriculture, 
mining, tourism etc. Jobs are not only a 
social and economic issue, they are also 
politically charged.

Figure 8: Leaf pricing versus selected Nissan brands in South Africa.  
Source: author, data from Nissan South Africa [19].

the fading supremacy of countries like 
the USA. Lastly, the ever rising oil prices 
are good enough an incentive for BEVs’ 
continued research and development.

Conclusion
Given the forgone, it emerges that 
although there are challenges associated 
with scaling up the production and sale of 
low carbon emitting vehicles that include 
HEV, BEVs and HFCVs, there has been 
significant breakthroughs. The Nissan 
Leaf (a BEV) has managed to sale over a 
100,000 units since it broke to the market 
in 2010. Indications are that up to 50,000 
units could be sold annually moving 
forward. Toyota on the other hand has 
been making significant progress with 
the HFCVs technology mainly aimed at 
reducing the cost of these vehicles to the 
publicly acceptable price of $50,000. Given 
this trend the question remains: Is green 
growth transition a game changer leading 
to the death of the ICE? The answer is: 
a qualified yes. There are indicators to 
this effect. What makes the BEVs a game 
changer is the fact that it is no longer 
Nissan (Leaf ) alone on this front, but all 
major car manufacturers have joined in 
the green cars race. This is likely to have 
the cumulative impacts as each major car 
manufacturer’s entry into the BEVs race 
is a mini-tipping point towards the death 
of the ICE. The role of green consumers 
(including the emerging green political 
parties) and environmentally conscious 
CEos will further play a key role. Let us 
continue having this conversation!

Key messages in favour of scaling up
In as much as the exact period of scaling up 
the uptake of, especially, BEVs, is not known, 
this paper wish to present some of the key 
tipping points against the ICE. With regard to 
cost, there have been significant reductions 
already including those highlighted by 
Toyota. During the launch of the Nissan 
Leaf in South Africa in october 2013, 
Managing Director for Nissan South Africa, 
Mike Whitfield highlighted that “the Leaf’s 
sales price of R446,000 might seem costly. 
However, if one includes electricity costs of 
about R22,500 over a six-year period and 
maintenance costs of R1,500, the total cost 
of the car over the six-year period (R470,000) 
compares favourably to the total cost of 
ownership of equivalent petrol (R484,000) 
or hybrid (R505,000) models over the same 
period” (Lamprecht [20]).

The political will to come up with new 
generation green procurement policies and 
regulations is picking momentum and this 
can fast tract the tipping points. In addition, 
(tax) incentives and disincentives will have 
a huge role to play, including subsidies for 
consumers who buy BEVs and exemptions, 
for example, from carbon taxes, fuel levies 
and e-Toll fees in countries that have 
such. Superpower political buy in will be 
fundamental. For example, countries like 
the USA may be driving a BEV agenda to 
scale down their dependence on powerful 
oil rich trading blocks. Some of these oil 
rich countries are viewed as undemocratic. 
Furthermore, quick advancement in the BEV 
and similar breakthroughs will reconfirm 
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The Model compares financial costs, 
on a net present value (NPV) basis, 

and also includes a financial cost/
benefit analysis of emissions, both local 
and greenhouse gases. The Model does 
not cover socio-economic aspects that 
should also be considered in tender 
evaluation and selection, such as local 
content, job creation and black economic 
empowerment. Such aspects are probably 
better evaluated by separate tools, based 
on the aspects deemed relevant for the 
tender, following the financial and limited 
environmental (emissions) analysis by the 
Model.

In this specific case, the Model was 
developed and used to evaluate potential 
options for the City of Johannesburg 
(CoJ) Bus Rapid Transit (BRT) expansion 
for which a public tender is expected to 
be released in late 2017, for Rea Vaya 1CA 
extension. The project will involve the 
purchase of 141 buses of which 109 will 
be articulated (18m) and 32 will be rigid 
(12m). The 18m articulated buses were 
modelled as covering 4 000 km in total  
per month (48 000 km per year) and the 
12m rigid buses as covering 1 500 km per 
month in total (18 000 km per year).

As part of the preparation for this tender 
the CoJ wanted to consider technology 
alternatives to the proposed base-case of 
diesel Euro V, and have a Model that can 
enable received tenders to be compared 
on life-cycle and environmental costs. 

AFD’s Sustainable Use of Natural Resources 
and Energy Finance (SUNREF) programme 
agreed to support a proposal to do this for 
the Industrial Development Corporation 
(IDC) and this report captures the results 
of the initial pre-tender comparison and 
associated analysis. 

The Model caters for and provides analysis 
focussed on a number of different bus 
technologies. 

These were:

•	 Diesel	–	Euro	V	and	IV;

•	 Compressed	Natural	Gas	(CNG)	–	 
Euro VI;

•	 Biogas	–	Euro	IV;

•	 Dual-Fuel	(CNG	and	diesel);	and

•	 Electric	buses.	

A financial and limited economic analysis 
was done for the 1CA project using 
each of the different bus technologies 
identified. The financial analysis looked 
at the following parameters: the capital 
cost of the bus; the fuel cost; maintenance 
cost; and the associated infrastructure 
costs. The economic analysis was a limited 
one, which solely focussed on the costs 
associated with the local air pollution 
impacts and greenhouse gas (GHG) 
emissions. The economic analysis did not 
cover broader social-economic aspects 
such as job creation and localisation. 
The data collected was used to run an 
Excel model developed to compare the 
different bus technologies. The focus on 

local and greenhouse gas emissions in the 
economic analysis, is based on the fact 
that these were the two development 
objectives (other than those that are 
mobility related) that were directly linked 
to the project in the city’s latest Integrated 
Development Plan (IDP). The transport 
sector is a significant contributor to 
poor air quality in the city, especially at 
street level (which is also a key concern 
internationally), and is a major contributor 
to the city’s direct GHG emissions (and 
one of the most difficult sectors to address 
in terms of climate change mitigation). 
Technical and implementation aspects, 
such as local availability of the fuels and 
the institutional capacity of the CoJ to 
effectively implement the introduction 
of different bus technologies, were not 
addressed as part of this study. 

A number of challenges were experienced 
while developing the model, which 
indicate possible areas for the model to 
be improved in future. The quality of the 
assumptions and inputs into the model 
are the key determinant of its integrity. 
The approach used in its development 
was to source South African inputs first, 
and if none could be found only then 
were international inputs used. South 
Africa data was found not to be readily 
available (for example there was a lack 
of meaningful South African figures for 
the costs associated with air emissions). 
These inputs were therefore largely drawn 

An Excel-based Model has been developed that can compare different bus technologies 

and fuels, specifically greener (alternative fuels), to assist in procurement decision making 

for public transport tenders. This can be a useful tool for tender evaluation, whereby the 

inputs would need to be made based on the specific tender and the tenders  

(offers) received.

Provision	of	an	excel-based	model	and	use	thereof	for	an	 
initial	financial	and	limited	economic	comparison	of	different	 
public	transit	vehicle	options	for	the	City	of	Johannesburg	 

for	the	Rea	Vaya	1CA	Extension	Project.

Research
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from credible international sources, but they 
are likely to be different if the figures were 
to be based on South African sourced data 
in general, or Johannesburg based data 
specifically. 

the key findings of the analysis, based on 
the input data and assumptions, were as 
follows:

•	 The	Euro	VI	diesel	option	is	the	lowest	cost	
option when considering the financial and 
economic costs. Both these costs are below 
those of the Euro V diesel base case. The 
next best financial option is the base case 
itself. However, this is closely followed by 
the electric bus option where the financial 
cost is only slightly higher than the base 
case. However, when economic costs are 
considered as well, i.e. the external costs 
of pollution, the total cost of the electric 
bus option falls below that of the Diesel 
V option. The most expensive of the 
technologies is the dual-fuel system, based 
on the data and assumptions indicated in 
the model.

•	 The	benefit	of	the	model	is	that	it	shows	
clearly how the financial and economic 
costs are made up in terms of capital costs, 
fuel costs, infrastructure costs, maintenance 
costs and emissions costs. The results are 
particularly sensitive to the capital costs 
of the buses and a consideration in this 
regard is that if the capital cost of electric 
buses were to be reduced in future (as 
may be expected as this is an emerging 
technology), this may make it the most 
viable option in due course. The results 
are also sensitive to kilometres covered. 
If these were to be higher than those 
modelled, then the electric and dual-fuel 
options perform better against the diesel 
fuelled options that have higher operating 
(specifically fuel) costs. 

•	 Continued	overleaf

NPV of financial and economic costs by fleet (R000s)

Costs of local and global emissions (R000s, NPV)

Allocation of economic costs per fleet (R000s)
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Caution should be exercised when 

generalising these findings, since under 

different circumstances and inputs the 

relative costs will change. Further, as 

noted, over time the relative costs on the 

capital side (bus and infrastructure) and 

the operating side (fuel and maintenance) 

may change. In part some of these 

costs may be under the influence of 

the CoJ via different procurement and 

management approaches. These costs will 

need ongoing analysis and monitoring 

as procurement decisions are made so 

that other bus technology options (other 

than the base case of the Diesel Euro V) 

can be brought into consideration when 

procurement decisions are made. The 

Model can enable tenders for different 

vehicle and fuel technology options to be 

compared.

Accessing grants and concessionary 

credit lines may also make a difference to 

the option choice and could potentially 
be used to favour options with higher 
capital costs but lower greenhouse gas 
emissions. However there is justifiable 
scepticism within the city, on the 
basis of previous experience, about 
integrating these sources of finance into 
procurement decisions. 

Given the important role of public 
transport in addressing transport-
related emissions it is suggested that 
the departments in the city responsible 
for transport and air quality and climate 
change discuss how they can improve 
the alignment of their work. Specifically 
with regard to the use of air monitoring 
equipment to develop a baseline for 
future Rea Vaya extensions, in order to 
accurately determine the local air  
quality impacts. 

To be of continued used it is recommended 
that the model is maintained and 

This study was done for the City of Johannesburg to conduct a financial and economic analysis for potential use  
on Rea Vaya’s 1CA project to compare several different types of bus technologies. 

For further information, contact Rob Short and Mike Goldblatt of Sustainable Transactions  
e-mail: rob.short@sustainabletransactions.co.za 

updated on a regular basis – certainly with 

regard to the input data. This needs clear 

responsibilities in the CoJ, otherwise its 

usefulness will diminish over time. In 

addition it is recommended that the CoJ 

consider the value of including other 

socio-economic impacts in the Model, or 

additionally in their tender evaluations, 

and developing an approach towards 

aligning research activities between cities 

on bus technology options and sharing 

information. 

Finally, while the model results are 

illuminating, it is noted that a life-

cycle cost comparison is not the only 

determinant of the technology choice 

decision and other factors, such as 

management capacity, fuel quality and 

availability, and\or preferences between 

capital and operating expenditure, are also 

key considerations in vehicle choice.

Research
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South Africa’s

let’s take pride in our 
achievements. 

The automotive	industry	in	South	Africa	is	

a	key	growth	sector	for	the	manufacture	

and	export	of	vehicles	and	components.	

The	electric	boom	is	about	to	hit	South	

Africa,	so	we	need	to	make	sure	that	the	

industry	is	supported	with	local	brands	

and	innovative	technologies	to	keep	it	

flourishing.	South	Africa	has	to	make	sure	

that the future of transport is electric. 

Pride
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Fly larvae that turn organic waste into 
animal food, reusable sanitary pads 
and a shark barrier that is friendly to 

marine life have been recognised as the 
top innovations for 2017 by the Global 
Cleantech Innovation Programme for SMEs 
in South Africa (GCIP-SA). 

Science and Technology Minister Naledi 
Pandor was the keynote speaker at a gala 
event in Pretoria where the winners were 
announced. The grand prize of R120,000 
and an all-expenses-paid trip to California 
was awarded to Bandile Dlabantu, whose 

mobile insect bio-conversion unit was 
announced as the winning SA cleantech 
innovation for 2017. 

Runners-up Sara Andreotti (Sharksafe 
Barrier) and Euodia Naanyane-Bouwer 
(Gracious Nubian washable and reusable 
sanitary pads) each received a prize of 
R60,000, and will be joining Dlabantu 
at the Cleantech Open Global Forum in 
California in January 2018 to compete 
against other GCIP top performers from 
across the globe. 

Three special category winners were 

also announced at the event, with each 
receiving R20,000 in prize money. In 
addition to her runner-up prize, Naanyane-
Bouwer scooped the innovation for social 
impact award. 

The award for the best Women Team 
went to the TouchTap team, led by 
Stephanie Pons. Comprising a team of 
committed female members, the team 
was judged to contribute significantly to 

South Africa

sustainable and investment-ready business 
models. The programme will be integrated 
into the Technology Innovation Agency 
(TIA) as from January 2018, where it will 
be institutionalised as a legacy project. 
“The premise is simple: successful 
innovations, innovators and entrepreneurs 
create industries, jobs, and contribute 
to better living conditions, a sustainable 
environment and economic growth,” says 
TIA CEO Mr Barlow Manilal. 

Successful international partnership

The GCIP-SA is part of an international 
initiative that aims to promote clean 
technology innovations and support SMEs 
in growing their innovations into viable 
and sustainable businesses. 

Over the past four years, the United 
Nations Industrial Development 
Organization (UNIDO) and TIA have 
successfully implemented the GCIP-
SA, which continues to contribute to 
the green economy in SA by bringing 
cleantech innovations to life through 
extensive training and mentoring, and 
connecting them to networks of local and 

SA cleantech innovators to 
compete on global stage

“UNIDO is committed to help in the 

development of green businesses across 

the country, and engage them towards 

the sustainable management of natural 

resources. UNIDO looks forward to further 

successful partnerships of this nature, and 

expresses its appreciation for the support 

provided by the South African Government 

and all stakeholders involved in this success 

story.” 

 Mr Khaled El Mekwad, 

 UNIDO Representative and 

 Head of South Africa Regional Office

Minister Pandor (centre front), Dr Phil Mjwara (DST Director General), Mr Khaled El Mekwad (UNIDO Representative and 
Head of South Africa Regional Office) and Mr Barlow Manilal (TIA CEO) with the 2017 GCIP-SA Finalists

GCIP-SA 2017 winner Bandile Dlabantu with Minister Pandor, Dr Mjwara, Mr El 
Mekwad and Mr Manilal

“The GCIP-SA was an amazing experience – I learned a lot!” 
 Bandile Dlabantu, Khepri Innovations

“Participating in GCIP-SA is hard work and it stretches entrepreneurs in all 
areas required for a successful business. I sincerely appreciate the de-risking 
of the business model. This is one of the very best entrepreneurial accelerator 
programmes globally.”  Euodia Naanyane-Bouwer, Gracious Nubian

“The CGIP program pulled me out 
of my comfort research-zone in such 
a painless way that I now find it 
comfortable and even exciting to see 
myself as an entrepreneur” 
 Sara Andreotti, SharkSafe

international peers as well as potential 
partners and funders. 

The Global Environment Facility (GEF) 
has been the principal project funder since 
2014, while US-based Cleantech Open 
serves as the international knowledge 
partner.

In her keynote address at the 2017 
awards event, Minister Pandor said 
that the GCIP-SA’s highly successful 
programmatic approach accelerates 
commercial opportunities and creates 
platforms for participants to promote their 
product offerings and raise funding. 

“Through its ongoing support of 
entrepreneurs and innovation in the 
clean technology space, the Programme 
will contribute to strengthening the 
resilience of the complex South African 
entrepreneurial economy to operate 
within the global market, and will have 
measurable positive economic and social 
benefits for the country.”

Enquiries:
Petro de Wet
petro.dewet@tia.org.za
www.southafrica.cleantechopen.org

“Taking part in the GCIP-SA … opens the entrepreneur to different ways of 
comprehending business around a clean innovation idea through the accelerator 
programme. It’s method challenges you out of your comfort zone, from hypothesis, 
to being logical in validating hypotheses.” Pontsho Moletsane, Yellow Beast

the mainstreaming of women in the clean 
technology space. 

Team leader Pontsho Moletsane received 
the award for the most promising Youth 
Team on behalf of Yellow Beast for 
Nosets™, an automated irrigation system 
designed to enhance irrigation efficiency 
for shallow root crop agricultural markets. 

It was the view of the judges that, through 
their innovation, commitment and 
enthusiasm, this young team would serve 
to encourage other young innovators to 
choose entrepreneurship as a career.

These top performers were selected by 
three provincial panels of independent 
judges from a pool of eleven finalists 
from across the country, based on key 
business aspects such as product/market 
fit, business model, financing strategy, 
management team, sustainability, and 
innovation.  

Over the past four years, the GCIP-SA 
has assisted a total of 102 cleantech 
entrepreneurs and innovators in validating 
their technologies and developing 

“What a privilege it is to be given 
a chance … to grow as a business 
woman and … to be led by world 
business strategists. To be part of an 
international program with weekly 
webinars.”  
 Stephanie Pons, TouchTap
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Fly larvae that turn organic waste into 
animal food, reusable sanitary pads 
and a shark barrier that is friendly to 

marine life have been recognised as the 
top innovations for 2017 by the Global 
Cleantech Innovation Programme for SMEs 
in South Africa (GCIP-SA). 

Science and Technology Minister Naledi 
Pandor was the keynote speaker at a gala 
event in Pretoria where the winners were 
announced. The grand prize of R120,000 
and an all-expenses-paid trip to California 
was awarded to Bandile Dlabantu, whose 

mobile insect bio-conversion unit was 
announced as the winning SA cleantech 
innovation for 2017. 

Runners-up Sara Andreotti (Sharksafe 
Barrier) and Euodia Naanyane-Bouwer 
(Gracious Nubian washable and reusable 
sanitary pads) each received a prize of 
R60,000, and will be joining Dlabantu 
at the Cleantech Open Global Forum in 
California in January 2018 to compete 
against other GCIP top performers from 
across the globe. 

Three special category winners were 

also announced at the event, with each 
receiving R20,000 in prize money. In 
addition to her runner-up prize, Naanyane-
Bouwer scooped the innovation for social 
impact award. 

The award for the best Women Team 
went to the TouchTap team, led by 
Stephanie Pons. Comprising a team of 
committed female members, the team 
was judged to contribute significantly to 

South Africa

sustainable and investment-ready business 
models. The programme will be integrated 
into the Technology Innovation Agency 
(TIA) as from January 2018, where it will 
be institutionalised as a legacy project. 
“The premise is simple: successful 
innovations, innovators and entrepreneurs 
create industries, jobs, and contribute 
to better living conditions, a sustainable 
environment and economic growth,” says 
TIA CEO Mr Barlow Manilal. 

Successful international partnership

The GCIP-SA is part of an international 
initiative that aims to promote clean 
technology innovations and support SMEs 
in growing their innovations into viable 
and sustainable businesses. 

Over the past four years, the United 
Nations Industrial Development 
Organization (UNIDO) and TIA have 
successfully implemented the GCIP-
SA, which continues to contribute to 
the green economy in SA by bringing 
cleantech innovations to life through 
extensive training and mentoring, and 
connecting them to networks of local and 

SA cleantech innovators to 
compete on global stage

“UNIDO is committed to help in the 

development of green businesses across 

the country, and engage them towards 

the sustainable management of natural 

resources. UNIDO looks forward to further 

successful partnerships of this nature, and 

expresses its appreciation for the support 

provided by the South African Government 

and all stakeholders involved in this success 

story.” 

 Mr Khaled El Mekwad, 

 UNIDO Representative and 

 Head of South Africa Regional Office

Minister Pandor (centre front), Dr Phil Mjwara (DST Director General), Mr Khaled El Mekwad (UNIDO Representative and 
Head of South Africa Regional Office) and Mr Barlow Manilal (TIA CEO) with the 2017 GCIP-SA Finalists

GCIP-SA 2017 winner Bandile Dlabantu with Minister Pandor, Dr Mjwara, Mr El 
Mekwad and Mr Manilal

“The GCIP-SA was an amazing experience – I learned a lot!” 
 Bandile Dlabantu, Khepri Innovations

“Participating in GCIP-SA is hard work and it stretches entrepreneurs in all 
areas required for a successful business. I sincerely appreciate the de-risking 
of the business model. This is one of the very best entrepreneurial accelerator 
programmes globally.”  Euodia Naanyane-Bouwer, Gracious Nubian

“The CGIP program pulled me out 
of my comfort research-zone in such 
a painless way that I now find it 
comfortable and even exciting to see 
myself as an entrepreneur” 
 Sara Andreotti, SharkSafe

international peers as well as potential 
partners and funders. 

The Global Environment Facility (GEF) 
has been the principal project funder since 
2014, while US-based Cleantech Open 
serves as the international knowledge 
partner.

In her keynote address at the 2017 
awards event, Minister Pandor said 
that the GCIP-SA’s highly successful 
programmatic approach accelerates 
commercial opportunities and creates 
platforms for participants to promote their 
product offerings and raise funding. 

“Through its ongoing support of 
entrepreneurs and innovation in the 
clean technology space, the Programme 
will contribute to strengthening the 
resilience of the complex South African 
entrepreneurial economy to operate 
within the global market, and will have 
measurable positive economic and social 
benefits for the country.”
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Petro de Wet
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“Taking part in the GCIP-SA … opens the entrepreneur to different ways of 
comprehending business around a clean innovation idea through the accelerator 
programme. It’s method challenges you out of your comfort zone, from hypothesis, 
to being logical in validating hypotheses.” Pontsho Moletsane, Yellow Beast

the mainstreaming of women in the clean 
technology space. 

Team leader Pontsho Moletsane received 
the award for the most promising Youth 
Team on behalf of Yellow Beast for 
Nosets™, an automated irrigation system 
designed to enhance irrigation efficiency 
for shallow root crop agricultural markets. 

It was the view of the judges that, through 
their innovation, commitment and 
enthusiasm, this young team would serve 
to encourage other young innovators to 
choose entrepreneurship as a career.

These top performers were selected by 
three provincial panels of independent 
judges from a pool of eleven finalists 
from across the country, based on key 
business aspects such as product/market 
fit, business model, financing strategy, 
management team, sustainability, and 
innovation.  

Over the past four years, the GCIP-SA 
has assisted a total of 102 cleantech 
entrepreneurs and innovators in validating 
their technologies and developing 

“What a privilege it is to be given 
a chance … to grow as a business 
woman and … to be led by world 
business strategists. To be part of an 
international program with weekly 
webinars.”  
 Stephanie Pons, TouchTap
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Reyneke says the hydraulic system is 
significantly more efficient than the typical 
regenerative ability of an electric drive.

“An electric vehicle is about 30% efficient 
in regenerative braking mode, where our 
hydraulics achieve around 70% efficiency.”

He says this brings a number of 
possibilities into play. The more efficient 
regenerative braking could mean up to 
a 30% increase in range in a town-drive 
cycle.

“But that’s not all. By reducing the 
maximum current draw under 
acceleration, the Peukert effect (as the 
rate of discharge increases, the battery’s 
capacity decreases) is reduced, especially 
for technologies such as lead-acid 
batteries. And that may now be viable 
at a fraction of the cost of Lithium-ion 
technology.”

He explains that this is because by doing 
much of the braking hydraulically, the 
battery is not subject to heavy in-rush 
current during the regeneration part of 
the drive cycle that would increase the 
number of charge cycles.

“off course, this must be shown in 
practise. Therefore, Ducere Holdings 
is building two variations of this novel 
technology. one version is a typical 
electrical vehicle, but it is equipped with 

“There is a growing body of research 
promoting the fact that a combination 
of electrics and hydraulics results in a 
better electrical car,” says André Reyneke, 
managing director of Ducere Holdings, 
the company that owns the MISER Hybrid 
Hydraulic Transmission technology.

He says it is no secret that the batteries 
remain the Achilles heel of any electric car. 
The world is still waiting for the battery that 
can hold enough energy and last as long as 
the vehicle itself.

“And while we wait, any system that can 
improve – in other words reduce – the 
current draw from batteries and increase 
the number of charge/discharge cycles will 
be welcomed. And we have that system.”

He explains that the MISER system is a 
scalable and efficient hydraulic hybrid 
technology that has great regenerative-
braking efficiency and engine optimising 
abilities. That means the system can be 
configured as a series-type hybrid as well 
as a parallel-type hybrid.

“In practise, that means that the hydraulics 
can be used to boost acceleration, such as 
with a launch-assist function, while limiting 
the current draw. We do this by using 
the hydraulic system as a motor in series 
with the electric motor and that increases 
driveline torque but reduces battery 
current draw.”

South	Africa’s	Pride

the MISER hybrid transmission to prove 
the point.

“For the second variation, Ducere have 
gone a step further by adding a variation 
with a small – about 25kW – petrol motor 
to the design. At first this may seem 
counter-productive, but it has some very 
interesting capabilities.

“Firstly, the vehicle can run as a zero-
emissions vehicle when operating on the 
batteries and hydraulics. This would be in 
town, or as a mom’s taxi during the week, 
when it can be recharged at home every 
day. But if you engage the mode where 
the engine is used as a third power source, 
you have a vehicle that can travel long 
distances on the open road, too.

“But this is not just an engine running 
inside a vehicle, it is also subject to the 
abilities of the MISER transmission and 
will still have both an optimised running 
profile – known as ideal brake-specific 
fuel consumption – as well as the boost 
abilities of hydraulic plus electric plus 
petrol.”

Reyneke says the first prototypes should 
be running during 1Q2018.

“It won’t be a 200km/h pocket rocket, 
but it will have great overtaking ability at 
normal road speeds,” he says.

A young company on the cleantech scene is harnessing a neglected 

aspect of technology to make electric vehicles work better.

Old-school	 
tech for a  
new	world	
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SAVING TIME, MONEY
AND OUR PLANET

ELECTRIC VEHICLES

CITY FREEDOM
RIDE ELECTRIC
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The Futran System, an automated 
Personal Rapid Transit (PRT) system 

using solar power and on-demand 
independently motorised vehicles 
suspended from a fixed guideway, was 
developed in South Africa by South 
Africans to address this urgent need for 
a cost effective, efficient, green, high 
capacity transit system in Africa. Because 
the system is elevated using a uniquely 
developed super structure with a footprint 
not much bigger than that of street lamp 
posts, the track can be deployed along 
existing right of way corridors such as 
road and railway reserves, servitudes 
and vacant land. People and animals 
can move and migrate below the track, 
undisturbed, and existing traffic will still 
be able to use the right of way corridors 
below. As a result, the system can easily be 
retrofitted onto existing cities while new 
developments can be designed around 
this innovative transport system that 
enables the next generation smart city 
deployments.

Although using state of the art motor 
and control systems and being a next 
generation transit system, the Futran 
System is easy to manufacture, easy 
to install, easy to operate and easy to 
maintain using local skills and local 
materials. It is completely feasible to 
source and manufacture 90% or more 
of the content of both the moving stock 
and the track locally in South Africa. The 
system design is modular in nature, so 
each component can be repaired and 
replaced on-site using locally stored spare 
parts and local skills. 

Africa has both the highest population growth rate and the highest rate of urbanization in the world. This toxic 

combination means that the urbanised population of Africa will increase from 450 million people at present 

to 1.25 billion people in 2050, an increase of 800 million people in the next 32 years. This staggering number 

is equal to the entire current urbanised population of China which means we have to replicate the urban 

infrastructure of every city in China in the next 32 years in Africa just to cope with the increase in population. 

This in a continent where the current infrastructure is currently not coping and in many cases collapsing. How 

are we to move these people around, feed them, provide them with goods and service, provide them with 

employment and give them quality of life if constant gridlock is already the norm in most of these cities?

The	Futran	System

The Futran System can be used as a 
mass public transportation system in 
cities using podcars, as a mine haulage 
system using skips and as a container 
movement system using spreader 
attachment arms and elevated transfer 
platforms. This unique versatility in a 
fixed guideway system makes the Futran 
System a disruptive technology in the 
transportation sector that will lead to job 
creation and innovation across various 
industries, if strategically managed 
and deployed. As with all disruptive 
technologies, however, the application of 
the system has to be well managed and 
planned in order to gain maximum benefit 
from the system in future. If, for instance, 
the system is deployed as a railway 
replacement system managed by railway 
authorities, it will typically be deployed 
along existing railway corridors and not 
along mass movement road arterials. If 
later on the city transportation or road 
authorities start deploying the system 
along their road reserves in order to gain 
the benefits or urban transformation, 
integration with the railway managed 
system may not be possible any longer 
due to conflicting regulatory practices and 
intermodal conflict. 

As an urban mass transit public 
transportation system, the Futran System 
enables low cost, on demand, mass 
movement of people and goods across a 
city enabling economic activity to flourish 
through the mass mobility of people and 
goods. Unlike a railway or underground 
metro system, the Futran System is 
very cost effective to deploy and once  

deployed is very cost effective to operate 
and maintain. It uses electric motors and 
steel wheels running on a steel track, 
so maintenance costs are minimised. It 
uses electricity as opposed to diesel or 
other fossil fuels, so its energy source 
can be capitalised up front when solar 
panels are used. The system is automated, 
so no drivers are required, and it runs 
on-demand as opposed to on-schedule, 
so pods that are not required are parked 
and do not have to run around empty. 
As a result the system is so efficient and 
cost effective to operate that it can run 
at a profit without requiring any state 
subsidization, even while enabling public 
transportation rates of as little as 3 US 
cents or less per kilometre per person. 

Because the system can run profitably 
without requiring state subsidization, 
Futran public transportation system 
projects are very bankable, making it 
possible to raise funding on the open 
market in all cases where the state or 
local authorities are BoT or PPP partners 
in the deployment of the system. When 
compared to bus rapid transit (BRT) or 
light rail systems, this puts the Futran 
system deployments in a completely new 
category of public infrastructure projects 
where deployment, expansion and 
operating of the systems can be funded 
using private sector funding alone.

one of the great advantages of the system 
is the efficiency and productivity increase 
it introduces into public transportation 
and urban supply chain management. 
People pods will typically run at 50 to  

South	Africa’s	Pride

EVIA – ELECTRO	MObILITY	FOR	AFRICA44



60 km/h between departing stations and 
destination stations. Even though stations 
are positioned as close as 300 meters 
apart, all along the track, the stations are 
all off-line and pods run past the stations 
where they do not need to stop. As a 
result, people travel at fairly high speeds 
without having to stop along the journey, 
even in peak traffic, resulting in much 
reduced travel times. A person can for 
instance leave at 7h30 in the morning and 
be assured to arrive at work 15 minutes 
later, any time of day, 10 kms away from 
home. Goods can reliably be delivered 
from warehouses to shops and houses 
within minutes, thereby reducing the 
need for stock keeping in expensive retail 
space. Informal shops can order goods 
as and when they need it and have it 
delivered within minutes, anywhere 
close to the track. People can travel to 
restaurants or even home during their 
lunch breaks and be back at work in time. 

Fast, reliable, predictable and low cost 
public transportation enabled by the 
Futran System will help transform the 
economies of African cities. 

As a disruptive technology that gives 
city and transportation planners a new 
set of tools that was not available before, 
the Futran System and its ancillary 
components can be used to craft 
solutions that was not feasible before. 
The track network, for instance, is not just 
a transportation corridor but a service 
delivery conduit along which various 
services can be delivered. The same 
superstructure that is used to elevate the 
track in the air and run it over obstacles, 

buildings, roads, railway lines, rivers, 
mountains and informal settlements can 
be used to deploy optical fibre cables, 
water pipes, electrical cables, radio towers 
and sewerage pipes. Especially in the 
rapidly growing informal settlements 
sprawling across African cities where it is 
almost impossible to deploy services after 
the shanty towns, slums or squatter camps 
have been established, this cost effective 
service delivery conduit becomes a lifeline 
for the economy. Apart from enabling 
effective movement of people and goods 
into and inside these areas while enabling 
water delivery, sanitation, communication, 
electrification and commerce, the system 
also enables quick and easy access for 
emergency services, right into the heart of 
these communities. 

one of the most important aspects of the 
system is the fact that it creates massive 
real estate in the air, all along the public 
transit right of way corridors where it 
is deployed. The pods are suspended 
from the system, so the space above the 
tracks in effect becomes free of charge 
real estate for the deployment of solar 
panels. At 10 meters wide, this equates 
to space for the deployment of as much 
as 1 Mw of solar panels per km of track. 
In areas where you get 5 or 6 hours of 

good sunlight per day, this will result 
in the generation of more than 5 Mwh 
of electricity per kilometre of track per 
day. With elevated infrastructure being 
deployed on stations all along the 
track where electricity storage battery 
depots can be established, the system 
also becomes an electricity distribution 
network bringing the power close to the 
end users. As a green renewable energy 
generation and distribution system, the 
Futran Public transportation grid networks 
will make a huge contribution towards 
reducing air pollution in cities while 
electrifying the communities where it is 
deployed.

As a South African developed system 
using local materials, local skills, local 
manufacturing facilities, the Futran System 
will make a huge contribution towards 
boosting the South African economy 
while promoting and enabling renewable 
and sustainable mobility across Africa 
where this solution is dearly needed. 
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The uYilo Battery Testing Laboratory forms part of the uYilo e-Mobility Technology Innovation 

Programme which is situated at the Nelson Mandela University and supports local manufacturing 

companies by providing accurate and reproducible testing services during the evaluation of new 

storage solutions whilst providing validation of existing battery technologies.

South	Africa’s	Pride

lead Acid Battery Testing 
The Battery Testing Laboratory is set up to do full testing on Start Lighting 
Ignition lead-acid batteries according to IEC60095-1 (2006) and SANS2:2013.

Current capabilities allow the Battery Testing Laboratory to test up to 21 
batteries simultaneously using its 16 channel x 100A and 5 channel x 50A 
0-18V testers, where channels can be paralleled for higher current testing 
requirements. 

The Battery Testing Laboratory can also perform cranking capability tests 
on batteries with its industrial sized high rate discharger with currents up 
to 2000A and temperatures down to -40°C. The laboratory can also perform 
endurance testing using its pair of vibrational testers at 30m.s-2 and 50 m.s-2 
(22-30Hz) respectively. 

The laboratory has the ability to test up to 60 batteries with its four uniquely 
designed high temperature water baths, which allows testing of lead acid 
batteries at temperatures up to 85°C. The Battery Testing Laboratory recently 
expanded its lead-acid battery testing services in order to test start-stop 
battery technologies introduced by oEM’s to reduce global carbon emissions. 

The bidirectional tester allows for the simulation of drive patterns typically 
generated by start-stop vehicles under laboratory conditions. The testing 
equipment will be the only service offered in South Africa enabling uYilo 
to facilitate local battery manufacturers to develop batteries using specially 
developed testing sequences unique to South African driving conditions.

the uyilo Battery testing laboratory offers 
a variety of testing services, which includes,  
but not limited to:

•	 Capacity	Testing

•	 Cold	Crank	Ability	 
(Discharge currents up to 2,000A)

•	 Endurance	tests	for	batteries	 
(Cycling at elevated temperatures)

•	 Charge	Acceptance

•	 Charge	Retention

•	 Water	consumption

•	 Vibration	resistance	 
(with and without battery load)

•	 Electrolyte	retention	tests

•	 Start-stop	testing	(OEM	specifications)

•	 Post	mortem	(Teardown)	analysis

National Battery Testing Laboratory

The laboratory operates as an independent 
testing laboratory that currently performs 

testing on lead-acid batteries used for 
automotive applications and various variations 
of storage devices, typically lead-acid based 
batteries operating within the 0-18V range.  
The laboratory is accredited and able to 
conduct full and partial testing of batteries 
according to national and international 
standard test methods (IEC60095-1 and SANS2) 
as well as a variety of oEM type specifications. 
The Battery Testing Laboratory has recently 
expanded its testing services to offer cell testing 
from 0-6V, with its main focus being on the 
testing of lithium-ion cells.
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National Battery Testing Laboratory

Dr nico rust  – Senior Energy storage 
specialist – uYilo EMTIP

Nico Rust studied at the NMMU from 
1998-2008. During his studies at the 
NMMU he worked part time as a 
laboratory analyst where he tested 
lead-acid batteries on a routine basis 
using electrochemical and analytical 
techniques. He was involved with 
various projects related to major 
players in the petroleum industry and 
helped to develop and build a platform 
for the synthesis of a fuel additive 
for pre-market evaluation purposes. 
During Nico’s tenure at the NMMU he 
was involved with the publishing of 
two patents, one involved the design 
of a temperature monitoring device for 
lead acid batteries and another for the 
development of a continuous process 
for the synthesis of p-Menthane-3,8-
diols and also published 3 articles in 
accredited journals. 

He completed his doctorate degree 
in Chemistry in 2007 after which he 
went to work for a fine chemicals 
manufacturing company in Pretoria 
as a synthetic organic chemist (Jan 
2008- Jun 2013). During this time he 
was instrumental in the development 
of a process for the production of a 
stable isomorph of a salicylanilide 
called Niclosamide which is used for 
the treatment of liver flukes in livestock. 
Nico joined the uYilo EMTIP in 2013 
where he was appointed as a senior 
energy storage specialist and is involved 
in the setup and maintenance of an 
accredited battery testing facility for 
the testing of lead-acid and lithium-
ion battery technologies as well as the 
routine analysis of lead-acid battery 
raw materials.

lithium Ion cell Testing 
The Battery Testing Laboratory has a 24 x 50 Amp channel cell tester which operates 
in the 0-6V range, with in-situ impedance analysis (See EIS meter below) for lithium-
ion and other types of cells within the same voltage range. The cell tester interfaced 
with a Weiss explosion proof temperature chamber especially designed for lithium-
ion testing and can perform testing at temperatures ranging from -40°C to +90°C. 

The laboratory also has a cell tester with 8 x 500 milliamp channels which allows 
for the testing of button or cylindrical cells ranging from 0-10V. Each of the eight 
channels can operate independently, enabling multiple cells or batteries to be tested 
at the same time.

With the laboratory’s fleet of testers, it can test a variety of commercially available 
cells, such as pouch, prismatic, cylindrical and button type cells or assist with the 
development of cell technologies. 

Due to the safety concerns increasing, when moving from the low voltage (0-6V) to 
high voltage (400-600V) the Battery Testing Laboratory’s philosophy is to develop the 
necessary skills to perform testing on cells (0-6V), then modules (60-100V) and lastly 
battery packs (400-600V). 

The laboratory is currently in the process of expanding its scope of accreditation to 
include IEC 62620 -Secondary lithium cells and batteries for industrial applications. 
The uYilo Battery testing laboratory aims to be the first accredited lithium-ion cell 
testing laboratory in South Africa.
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South	Africa’s	Pride

Eco-mobile vehicles are:
•	 Environmentally	friendly

•	 Cost	effective	for	optimum	use

•	 Convenience	(parking	space,	flexibility/
pavement capacity, quick responses to 
criminal activities)

•	 Easy	usage/	active	mobility

•	 Full	training	on	the	usage	of	the	 
eco-mobile vehicles

•	 Direct	interaction	with	citizens	 
(security on duty)

The company’s diverse range of products 
convey the message that car-free alternatives 
of transport are feasible and do-able. 
Such options have positive impacts on 
commuters, workers, security, cities and 
the environment at large. The RBJ off-road 
series creates convenient mobility for 
event organisers, farmers, for operations on 
construction sites, and helps to improve 
accessibility in visible policing for safety and 
security. The RBJ off-road golf cart series 
supplies individuals or events needs in the 
relevant niche markets for such vehicles. 
RBJ Green Mobility can also help improve 
the lives of the elderly and disabled – easy 
movement around in a shopping malls.  
The company’s range of trendy light electric 
vehicles also empower students to move 
freely in and around campuses.

RBJ Green Mobility is an initiative of the RBJ Marketing Solutions.  

The Green Mobility division of the group was initiated to demonstrate  

the ways in which green transport innovations can be applied to foster  

urban eco-mobility lifestyle practices in South African cities.

Right-size	your	ride
Solutions	for	your	light,	easy	and	 

eco	travelling	needs

Off-road Electric Scooter 
with Golf Stand

Drift Electric Scooter One Wheel Electric Scooter 
with Bluetooth Music lamp

For more information and  
product details, please visit 
www.rbjgreenmobility.com

Off-road Electric Scooter With police box
Dimensions(LxWxh):	830x470x600mm

n.W/G.W: 46.5 kg/48.5 kg

Max	Load: 110 kg

Power: Brush DC Motor

Tyre	Size:	19”  Vacuum Tyre

Max.	climbing	angle: ≤30°

Max	speed: 16 km/h

Max	range	per	full	charge:	30 km

Battery: Rechargeable Lithium Battery

Charging	time:	3-6 hours

Charging	Power	System: 100-240V/50-60 Hz

City Cross Electric Scooter
Dimensions	(LxWxh):	680x430x970 mm

n.W/G.W:	38 kg/40 kg

Max.Load:	150 kg 

Power: Brush DC Motor

Tyre:	Size:	17”  Vacuum Tyre

Max.	climbing	angle:	≤30°

Max	speed:	25 km/h

Max	range	per	full	charge: 25-50km

Battery: Rechargeable Lithium Battery

Charging	time:	4-6 hours

Charging	Power	System: 100-240V/50-60 Hz
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Right-size	your	ride

South	Africa’s	Pride

For more information and product details, please visit www.eleksa.co.za

Invitation	to	collaborate
for	South	African	electric	vehicle	 

industry	growth	in	2018
SA Green Vehicles was established in 2014. Through the development of the  

team’s knowledge and skillsets, company has grown in leaps and bounds.

new model to assist drivers in powering 
their vehicles more conveniently- an easily 
replaceable battery pack. our clients can 
now enjoy the benefits of uninterrupted 
driving whether used for commuting or 
leisure purposes.                    

We are currently making significant 
progress in the industry as we have 
committed investors to help us expand 
this market to enable South Africa to play 
a competitive role in the EV industry both 
locally and internationally. 

2018 will see the establishment of 
a battery plant with the capacity to 
supply the energy storage needs for 
EVs and renewable energy for the 
whole of Africa. We will also establish 
our first manufacturing plant for EVs 
as well as an assembly plant for our 
expanding range of vehicles. our fully 
funded Research & Development 
Department will keep abreast of 
and also take a lead in all aspects 
of development in the industry.  

SA Green Vehicles has experienced 
a successful business year in 2017, 

particularly in the micro electric vehicles 
(EV) industry, with an increase of 400% in 
sales of our fully electric vehicle market 
offering. This range includes quads, 
motorcycles, go-karts, mobility vehicles 
and bicycles.

our distribution is channelled through 
our dealer network under the brand name 
“ELEKSA” with sales, after-sales, repair 
and service. Currently we have branches 
in Pretoria, Brits, Reitz, Modimolle, 
Montagu, Port Elizabeth and Standerton. 
We are in the final phase of expanding 
with branches in Nelspruit, Cape Town, 
Johannesburg, Klerksdorp and Upington. 

Range anxiety and existing perceptions 
about the resources required to drive 
electric have been significant challenges 
for market growth in the EV industry. 
The company has been on a journey 
to explore solutions to overcome such 
stumbling blocks. This has resulted in a 

We would like to extend an invitation 

to all like-minded parties with a vested 

interest in the electromobility industry, 

individuals and/or companies, to explore 

collaborative efforts in making the shared 

vision and plans for localisation a reality. 

We believe that South Africa holds the 

required intellect and skills to achieve 

world renowned innovations.
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The initiative will model on the likes of 
the global annual European Mobility 

Week campaign used to promote 
sustainable urban mobility globally and 
the EcoMobility Festival held bi-annually 
in cities advocating for smart and 
sustainable transport across the globe. 
LCT-SA seeks to establish a uniquely 
South African campaign promoting 
sustainable transport and mobility for 
cities, demonstrating uniquely local 
innovation in the transport sector that is 
inclusive and sustainable. Furthermore, 
the project wishes to strengthen capacity 
for the cities, and raise awareness on 
sustainable urban transportation. 

The City of Tshwane submitted a 
promising proposal for their ideal ‘SA 
Cleaner Mobility Week’ Campaign, which 
resulted in a visit to the 2017 Ecomobility 
World Congress and Festival in Kaohsiung, 
Taiwan. The City of Kaohsiung, which 
has 2.7 million inhabitants, with its 

world-class port, used to be an industrial 
city. For several years, the city has been 
working on transforming the economy 
and becoming a more livable city, putting 
sustainable transport at the core of 
their strategy. Transport in Kaohsiung 
currently heavily relies on motorcycles 
causing traffic congestion, air pollution 
and road accidents. To address these 
key challenges, Kaohsiung has been 
investing in public transport infrastructure 
such as Metro (MRT) and light rail (LRT) 
to offer residents sustainable transport 
alternatives. Particularly in the past two 
years, as Kaohsiung was preparing for the 
EcoMobility 2017 World Festival, the city 
has focused on Hamasen to transform 
the neighbourhood into a friendlier 
environment for pedestrians and cyclists. 

The South African delegation arrived in 
Kaohsiung on the 30th of September 
2017, which allowed for the attendance 
of significant pre-congress events.  

GEF-funded Low-Carbon Transport Project in South Africa (LCT-SA) implemented through UNIDO and SANEDI’s 

sent out a call for proposals to South African Metropolitan Municipalities to collaborate for plans to launch a 

Cleaner Mobility Week in 2018.

An Electric  
EcoMobility Experience

on the 1st of october 2017, the opening 
Ceremony of the Festival marked the 
beginning of one month of EcoMobility 
in Hamasen. The neighbourhood was 
transformed into a dedicated space for 
EcoMobility modes of transport such as 
walking, cycling, public transport, shared 
vehicles and light electric vehicles. The rest 
of the week comprised of parallel sessions 
themed around global key challenges 
under the sustainable mobility umbrella. 

one particularly intriguing event was the 
Mayors Panel, where Mayors and global 
city leaders shared how they can advance 
EcoMobility in their cities as a cornerstone 
of urban sustainable development. 
Challenges and lessons learned were 
shared with the audience, many of these 
brought about the realization that most 
cities, whether developing or advanced, 
go through similar challenges in working 
towards sustainable development 
and mobility. The panel allowed for 

Capacity	building

EasyMile and 7starlake officially launched the EZ10 driverless shuttle.
A rapid transit system covering the metropolitan 
area of Kaohsiung, Taiwan.
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the identification of mobility priorities and 
approaches to achieving goals.

It was interesting to experience a variety 
of electrified urban mobility modes in the 
city such as the Kaohsiung mass rapid and 
light rapid transit rail systems, the electric 
‘love boat’, which had a visible display of PV 
Solar Panels sheltering passengers. Electric 
buses resembling vintage trams added a 
pleasant sight to the city’s views. Delegates 
in attendance also had the pleasure of riding 
Kaohsiung’s first Autonomous shuttle, seating 
up to twelve passengers at a time. The ride was 
a great social experience. With the increasing 
use of motorcycles in the city, Kaohsiung has 
committed to promoting electric motorcycles 
going forward, these were seen to be displayed 
in various designs at the Exhibition that ran 
parallel to the Congress. The experience ended 
off with the delegates from the City of Tshwane 
meeting with the ICLEI team to exchange ideas 
around the upcoming SA Cleaner Mobility 
Week campaign.

City representatives enjoying the city landscape and 
Taiwanese cultural experiences.

Above: Solar-powered tour 
boats operating at the city’s 
major tourist attractions.

Below: City of Tshwane Transport Group Head 
Mr. Pheko Letlonkoane and Acting Director 
for Intelligent Transport Systems and Traffic 
Engineering Ms. Bavusile Ramekane attending 
the Mayor’s Banquet.

Taiwan’s first articulated electric bus.

Left: Kaohsiung City offers 
public bicycles for another 
way to enjoy the city’s 
beautiful scenery.

•	 Continued	overleaf
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Capacity	building

Since 2005, South Africa annually observes october as Transport Month. 
The campaign showcases transport infrastructure services, and the flagship 

programmes of the Department of Transport. The Department of Transport has 
recently developed the Green Transport Strategy, a legislative document that aims 
to minimise the adverse impact of transport on the environment while addressing 
current and future transport demands based on sustainable development principles. 
For 2017, a collaboration between UNIDo and SANEDI, saw a pioneering prospect 
of exposing the South African Government department officials to the world class 
of all Electro Mobility know-how at the 30th Electric Vehicle Symposium (EVS30), an 
international forum that showcased new trends and possible uses of electric power 
transmission. The EVS30 took place in 2017 in Stuttgart, Germany. 

In addition, South African delegate engaged in a bilateral Expert Group Meeting (EGM) 
hosted at the UNIDo Headquarters together with the Austrian Ministry for Transport, 
Innovation and Technology (bmvit). The aim of the EGM was to share applications 
of electric vehicles from the Austrian National Government experts in E-Mobility. 
Every nation experiences challenges and can exploit opportunities in cities to adopt 
sustainable mobility and transport. The key lessons from the mission emphasised 
the need to foster interaction between the public and private sector, to facilitate an 
essential process of knowledge sharing and greater collaboration for the benefit at 
both the central government and municipal government levels to support inclusive 
and sustainable industrial development in the transport sector. 

The United Nations Industrial Development Organisation (UNIDO) and the South African National Energy 

Development Institute (SANEDI) recently held outreach activities abroad as part of their capacity building aspect 

focusing on policy/regulation, as well as development and demonstration in areas of electric vehicles and 

associated infrastructure.

best	Practices	on	“Achieving	
Sustainability in Urban Transportation”
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Delegate’s	testimonials...

It had never occurred to me how big the electric vehicle value chain is and also how 

varied the options can be, for the economic relationships between industry and end 

customer, as well as the complex interrelations of it all. 

In terms of the overall concept of electric mobility, I believe that this goes beyond just 

the ‘electric motor’. There is a lot of complexity around electrified transport technologies. 

Mainly in the context of the Paris Agreement (NDCs), there is a need to accelerate the 

introduction of cleaner transport solutions for South Africa. 

My opinion as to implications for my department, we have the necessary policy and 

strategy framework, but still have to further unpack how that will be rolled out, year 

in and year out. This has become a revelation for us to continue pushing boundaries 

to make this happen. It has also occurred to me that electric vehicle components and 

the value chain of the industry offers ample opportunities, especially on supporting the 

main idea of electric mobility. However, the economics, the regulation and the impact 

assessment are going to be a huge challenge. 

I have learnt further about concept of electric fast charging and it is phenomenal.  

For this to become a reality in South Africa, there is an urgent need, for all – in both 

private and public sectors – to effectively put arrangements, contracts and coordination. 

Overall, the EVS30 and the EGM in Vienna was a very well-coordinated and well delivered 

conference and master class. 

Well done to all. Thanks to UNIDO and SANEDI for the opportunity.

The symposium dealt with a 

wide variety of issues ranging 

from the current state of the EV 

market in terms of vehicle sales 

to technology development 

to consumer behaviour. It is 

important that UNIDO and SANEDI 

continue creating and supporting 

opportunities for information 

and knowledge sharing – as it 

has done, for example, through 

the uYilo e-Mobility Programme. 

It might be useful to consider 

regional symposia/small workshops 

to promote the national EV 

programme; similarly, the national 

bodies should continue being 

a point of reference for smaller 

regional efforts/pilots. Where 

appropriate, and funding is 

available to help drive pilots, these 

opportunities should be publicised 

widely so that a body of knowledge 

around opportunities to help kick-

start projects is formed. 

Finally, I would suggest that 

UNIDO continues a policy 

development support role at 

national government level both by 

having the conversation at national 

government level and identifying 

and supporting research work. At 

this stage, it would appear that 

useful research could be done 

on the positive impact that EVs 

could have in terms of emissions 

reduction; the potential impact 

of EVs on the South African auto 

manufacturing & maintenance and 

service industries (including new 

opportunities for manufacturing) 

and whether government can/

should play any role in supporting 

market development, and what 

that role could be, given the fiscal 

constraints under which South 

Africa operates.

Once more, my thanks for an 

interesting and well-organised trip, 

and thanks to our hosts for receiving 

us graciously.

During the EVS30 and master class in Vienna, the latest advances/concepts and newest 

strategies/roadmaps were revealed in this radically changing industry. The presentations 

and dialogues were balanced – presentations from the giants with new faces revealing 

important breakthroughs. The sessions provided key players, progress, innovations, 

case studies and forecasts, complete mapping of technologies and markets, as well as 

a good overview of e-mobility and storage solutions combined with sensible insights 

and I appreciated most of the detailed technical information. There was a good broad 

coverage of all arguments.

I was particularly interested in the Smart City Wien Initiative/Project, which defines 

the development of a city that prioritises and interlinks the issues of energy, mobility, 

buildings and infrastructure.  This is done through radical resource preservation, 

development and productive use of innovations/new technologies and high and socially 

balanced quality of living. 

Cooperation in e-mobility will go a long way in enabling South Africa to pool its 

strength, build up the know-how and leverage key synergies.

I would like to take this opportunity to formally convey my gratitude to UNIDO and 

SANEDI for organising and coordinating the study tour. The EVS30 and masterclass in 

Vienna have provided me the great opportunity and hopefully for the Department to 

build policy and innovation capacity in the EV space, strengthen network links, share 

and draw policy lessons from frontrunners in electric mobility and inform the transition 

towards a sustainable low carbon global energy system.

Themba Tenza

Tumi Mailula Fernel Abrahams

•	 Continued	overleaf
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Photo gallery
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The term electro 

E-Mobility represents 

the concept of using 

electric powertrain 

technologies (including 

full electric vehicles (EVs), 

hybrid EVs and those 

using hydrogen fuel cell 

technology), as well as in-

vehicle communication 

technologies and 

connected infrastructure  

i.e. the idea of smart 

power grids that will 

provide the energy that 

these vehicles run on.

Expert’s opinion
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Smart charging would make electric 
vehicles (EVs) an asset to the grid. 

Development of IT infrastructure 

to support a range of Smart Grid 

applications would ensure reliable 

service to homes and other charging 

locations. While we introduce electric 

propulsion technologies, renewables 

used as alternative energy generation 

would make sense to achieve charging 

efficiencies. Charging infrastructure is 

needed at the residential, as well as fast 

and inexpensive public charging stations. 

Most EV charging is expected to take 

place at home during the overnight 

hours, but early on, accessible public 

charging facilities will be critically 

important in order to increase consumer 

confidence. There is nothing innovative 

about smart charging or feeding 

renewable energy into electricity 

grids. What is challenging though is 

the clustering of EVs when charging 

– will they be evenly distributed or 

concentrated in specific area – and also 

what will be the basic mode and power 

of charging? 

Surprisingly, the energy consumption of 

EVs in terms of total energy consumption 

is not high but the increase in peak 

demand can be the offset if many 

vehicles charge at the same time, causing 

electricity disruptions and potential 

congestion of transformers. Smart 

charging is the intelligent charging of EVs, 

where charging is controlled, of when you 

charge, when you stop or how you vary 

the rate of power transfer, based on grid 

loads and in accordance to the vehicle 

owner’s needs. 

FOUR	YEARS	ON:	
Reflecting	on	the	death	of	the	Internal	

Combustion	Engine	(ICE)

Passenger vehicles are normally parked for 
more than 90% of their lifetime. Electric 
cars can be used to send power back to 
the grid when demand is high. Smart 
charging can enable EVs to act as virtual 
power plants feeding electricity back into 
the grid in a V2G scenario.

Communication standards are necessary. 
The vehicles, charging network providers 
and utilities must be able to interact with 
one another effortlessly. While standards 
are a critical part of this, business 
models are also needed to support the 
communications-oriented architecture 
for all charging infrastructure types for 
interactions. 

Connectivity to a central data system 
is required. This system would be able 
to provide support, information and 
entertainment for EV drivers, when they 
need it, wherever. These wouldn’t be 
possible without the development of 
Apps to give flexibility to “charge now” 
or schedule charge timing, display 
percentage of battery charge level,  
electric and total ranges. 

The three main components of an electric 
car are the electric motor, the controller 
and the battery. There are 3 types of 
electric motors found in the market,  
i.e. DC brushless with top speed, AC 
induction with the best acceleration  
and permanent magnet motor. The 
controller takes power from the battery 
and passes it on to the electric motor.  
The largest obstacle of lithium-ion battery 
technology is the costs and performance 
of the batteries. The focus of much of the 
battery industry is on producing batteries 
with high energy and power at a cost 
most consumers will find compelling. 

The question then: is it feasible to do 
battery recycling of lithium-ion batteries? 
Can we develop industrial-scale precise 
recycling processes with high recovery 
rates and efficiency? Battery second-
life research is essential. The batteries 
used in EVs usually have a lifetime of 
8-10 years while still used in the vehicles, 
but after their lifecycle in a car, they still 
have significant capacity remaining for 
alternative uses. Finding other applications 
outside the vehicle, such as use as energy 
storage system, would reduce their up-
front cost and would therefore provide 
benefits to consumers and utilities, as 
power storage systems for homes and 
offices or integration of renewable energy 
or regulating energy management.

Which market of electric vehicles would 
prevail – is it the electric bus industry, 
micro electric vehicles for passenger 
transport or delivery services, is it the off-
road EVs (for mining or game viewing) or 
passenger vehicle? Electric bicycles and 
scooters would provide the true meaning 
of new mobility options for many social 
groups. 

Equally important is the establishment 
of a comprehensive and robust support 
services sector that includes training 
of emergency first responders, vehicle 
technicians, electrical installers and 
inspectors, as well as education of 
authorities having jurisdiction, building 
owners, and consumers.

prof godwell nhamo (phD)
Exxaro Chair in Business and  
Climate Change
University of South Africa
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As South Africa’s EV industry is in 
its establishment phase, there is 

much uncertainty surrounding the 
anticipated growth and adoption of EVs 
within the local market. What exactly are 
the indicators that will determine the 
adoption rate of EVs into the SA market? 
The consequential factual base will enable 
the reader to construct a solid opinion on 
what the future may hold for EV growth 
within SA.

“The global EV market has made huge 
progress, with more than 55 models 
now available globally. Currently, over 70 
percent of the models on the market are 
battery EVs (BEVs) and approximately 25 
percent are plug-in hybrid EVs (PHEVs). 
Nevertheless, the number of PHEVs is 
likely to increase over the next three to 
four years. The market will see greater 
demand for longer-range vehicles that 
allow customers to drive up to and past 
the pure EV range. The BMW i3 sales split 
between BEV and extended range EVs 
(eREVs) demonstrate this trend.” Frost and 
Sullivan, LONDON – 21st April, 2015

Note: When an EV (PEV) is referred, it only 
refers to Battery Electric Vehicles (BEV) and 
Plug in Hybrids (PHEV), standard Hybrids 
(HEV) are not considered within this article.

While the rest of the world is moving ahead with the adoption of electric vehicles (EVs), South Africa seems to be  

behind the curve. This article explores the factors that can be used to anticipate or predict EV growth in South Africa.

Electric	Vehicle	Predictions	 
for South Africa

Expert’s opinion

Current EV Growth Rate
In spite of economists claiming in 2011 
that we will never again see a +70% 
growth, EVs have achieved an average 
year on year growth rate in line with 
Moore’s Law, doubling every 15 months, 
despite a crashed oil price. While the 
average is sustaining 70% growth, the 
reality is that BEVs have achieved growth 
rates of around 85% and PHEVs have 
achieved around 55%, with the current 
total market being spilt 50/50 between 
BEVs and PHEVs. 

Given these rates, the world fleet broke 
the one million units in mid-2016 (8 years 
after the launch of the Leaf ), then flew 
past two million less than 1 year later in 
May 2017, and estimates that 20 million 
can be achieved by 2020. The world 
vehicle fleet is estimated at around  
1.2 billion vehicles with the South 
African EV fleet currently standing at 
approximately 450 vehicles, and Plug-in 
Vehicles at approximately 2500 units.

high level Economic Justification
South Africa has a GDP of approximately 
$350 billion, which equates to nearly 
0.5% of the world GDP % ($77.300 billion). 
When using this Economic Affordability 
metric, South Africans can justify an 
affordability of 0.5% of the EVs in the 
world, which was roughly 5000 vehicles 
in 2016, which positions South Africa at 
100.000 EVs by 2020.

Fleet Size Justification
South Africa has around 9.5 million 
registered vehicles which equates to 
approximately 0.8% of the world fleet 
of registered vehicles. When used as the 
primary indicator, the South African share 
of EVs should have been as high as 8000 
in 2016, which positions South Africa at 
160.000 EVs by 2020.

year % Vehicles	in	fleet	(based	
on	8000	vehicles)

2015 5% 400

2016 10% 800

2017 15% 1 200

2018 20% 1 600

2019 25% 2 000

2020 30% 2 400

Winstone Jordaan
Email: winstone@gridcars.net

Percentage of New Government 
Vehicles
According to the Draft EV Industry 
Roadmap, published by the dti in 2012, 
Key Action plan 1, “Develop policies to 
ensure that by 2015, 5 percent of total 
annual fleet requirements by both the State 
and State-Owned Enterprises comprise of 
Electric Vehicles, increasing by 5 percent 
thereafter until 2020”, the Government 
fleet size is around 8000 vehicles, of which 
about 25% is replaced year-on-year.  
Using these projections, the government 
fleet in 2015 should have been comprised 
of 400 electric vehicles, with the following 
growth projection (ignoring the organic 
growth in fleet size):
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Percentage of New Vehicle Sales
In South Africa, an estimated 500.000 
to 600.000 vehicles are sold per year. 
Typical International EV targets are 
between 5% and 10% of new vehicles 
by 2020. Assuming that South Africa 
has similar aspirations, this would mean 
at least 25.000 EVs should be sold per 
year by 2020. Working backwards on 
a reasonable growth curve, we would 
need the following:

Fossil Fuel Industry
Bloomberg’s New Energy Finance Report indicates that “Everyone Is Revising Their 
Electric Vehicle Forecasts Upward”. oPECs must be the least likely agency to want to 
depict a positive picture of EVs, however between 2015 and 2016 they revised their 
growth forecast of EVs for the next 22 years upwards more than 500%.

Recently we have also seen huge investment from companies like Shell, buying 
NewMotion, owners of about 30.000 charge points in Europe. The writing is on the 
wall – we should be looking to be less conservative about projections.

This will give a healthy fleet size of 43.000 EVs by 2022. This number seems high, but 
let’s look at existing country adoption rates to support this. At this stage adoption 
of EVs is following Moore’s Law, and every 18 months we are seeing the world wide 
fleet size double in size. While it is not practical to continue at this growth rate, it is 
for now, demonstrating a committed global adoption of the technology. Notably, we 
do not expect the adoption rate to be as aggressive in South Africa, but eventually 
we will reach these numbers.

year % new	
EV’s

EV 
Fleet

2017 0.07% 450 450

2018 0.16% 800 1 150

2019 0.38% 1900 3 050

2020 0.90% 4500 7 550

2021 2.10% 10.500 18 050

2022 5.00% 25.000 43 050

Price of Petrol
It has long been argued that the sale of 
EVs is now detached from the price of 
petrol, and while this is true, a significant 
increase in the petrol price will result in 
an increase in the adoption rates. With 
oil touching $60 a barrel, and the Rand 
reaching R14 to the US$. South Africans 
are now paying R14 per litre, with an 
increase in the oil prices and the Rand 
holding steady, the country may very 
likely see a petrol price of around R30  
by the end of 2020 encouraging South 
Africa to get back on track with world  
EV trends.

Vehicle Supply
In South Africa, companies like BMW are 
experiencing that the allotted number 
of EVs they can supply does not meet 
market demand, creating an internal 
limitation which negatively impacts on 
their attempts to grow the market. EV 
production worldwide is stepping up 
and this supply challenge will likely be 
resolved in the next 12 months.

Vehicle Models on Offer
Worldwide there are 55 EV Models on 
sale, while in South Africa only three of 
these are represented. As the demand 
grows for EVs and competitive pricing 
kicks in, South Africa will see a gearing 
effect on the growth of EV adoption. 
Part of the higher rate of adoption in the 
USA and Europe has been a result of the 
wider variety of choice. According to 
EV-info.com, there are now more than 
258 registered EV manufacturers, this is in 
additions to the main stream companies 
such as BMW, Nissan, and the likes. As 
things stand today, there are at least three 
manufacturers expecting to launch BEVs 
in SA before the end of 2018, and perhaps 
most significantly, many of these models 
will have ranges reaching 400 to 500 km.

limitations Imposed by Electricity 
Availability
While South Africa has experienced the 
phenomenon called Load Shedding, this 
was typically driven through demand 
limitations and not necessarily by supply 
problems. This considered, if we take 
a look at the typical supply curves for 
electricity, it is estimated that South Africa 
has the capacity to fully charge around 

•	 Continued	overleaf
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one million EVs each evening, however, this 
does mean that we need a highly integrated 
charge management system that will allow 
for EVs to charge at appropriate times. We 
should also encourage Time of Use costing 
to encourage more EVs to charge during 
the night. In general, EV owners are prone to 
explore various charging options and where 
the choice is available they tend to prefer 
solar charging.

OEM Projections
oEMs are under huge pressure to reduce 
Co

2
 emissions and this is in turn driving the 

need for BEVs and PHEVs. BMW has stated 
that 80% of new BMWs by 2020 will be BEVs 
or PHEVs. While Audi has indicated that 
25% of their vehicles offered by 2025 will be 
PHEVs or BEVs, therefore assuming that all 
oEMs are under similar constraints, we can 
reasonably expect that by 2020, 20% of all 
new vehicles will be Plug-in vehicles. If this 
translates to sales within South Africa, we 
could expect 100.000 new EVs sold per  
year, by 2020.

Other Technology
Historically South Africans have 
demonstrated both the ability to adopt new 
technology fast, or fall behind the curve and 
have to catch up. The cellphone industry, 
is a good example, where the need was 
clear and South Africa had one of the fastest 
adoption rates in the world. Solar  
PV technology is an example of where we 
fell behind, but are now seeing a huge rush 
to significantly grow the adoption levels.

New Buildings Aligning to the Expected EV Boom
The Green Building Council of South Africa (GBCSA) has provided incentives for 
alternative fuel vehicle parkings and these incentives apply mainly to 5 and 6 star 
green ratings. The following is a list of the buildings and office parks that have 
started to certify under this legislation (this is only a sample group and contains  
the highly publicized building projects):

Using this as a guideline for the future prospects, we can assume that according to 
the GBCSA and progressive architects and developers, in the near future (5-10 years) 
we could see as much as 5% of the South African fleet being EVs, this could be as 
many as 500.000 vehicles in South Africa.

Building Rating Alternative	Fuel	Car	Parkings

Portside, Cape Town 5 Star 5% (70)

Aurecon, Pretoria 4 Star 5% (43)

Aurecon, KZN 4 Star 5%

BMW, Midrand 5 Star 5%

Vodacom, Midrand 6 Star 5%

Nedbank, Sandton 4 Star 5%

Hotel Verdi, Cape Town 6 Star 5%

Summary
In summary, numbers show that we 
are currently well behind international 
adoption levels on the curve, however 
with all the incentives (increased petrol 
price, model availability and lower 
prices) reaching or exceeding our 
expected share of the global market in 
2020, it is a very likely possibility.

Measure Current 2020 Estimate

Actual (0.07% of New Sales) 450

Economic 5 000 100 000

Fleet Percentage 8 000 160 000

only Government Actual 30 No Determined

only Government Expected 600 2400

on 5% of New Sales N/A 43 000

oEM Anticipated new cars N/A 100 000

Electric	Vehicle	Predictions	for	South	Africa	(cont.)

Expert’s opinion
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Expert’s opinion

2040	TARGETS	UNPACkED
What	does	2040	really	mean?

We have all heard commitments for zero emissions by 2040.  

That seems such a long way away, so let’s unpack this. 

a car for 5 to 7 years. This means that 
anyone replacing a car from about 
2021 would be anticipating a huge 
loss if he did not replace it with an 
electric vehicle. And that, ladies and 
gentlemen, is the meaning of a target 
2040, it is very likely that within the 
next 3 or 4 years it would not make 
sense to replace your car with a fossil 
fuel car. 

So 2040 is really the practical deadline, 
for starting to apply pressure to 
change to electric NoW.

Firstly, 2040 is the targets of 
countries, like France, Germany, 

UK, etc. However for the cities, like 
Paris, London, Amsterdam, etc. this 
is more urgent, so they are typically 
setting the zero emission targets in 
the cities for 2030. Still a bit in the 
future! 

But consider this, a fossil fuel car 
in 2030 in Paris, would be worth…
well nothing. Possibly as soon as 
2028 hits us, in fact the car may be 
worth a 1000 Euros, the cost to just 
recycle it, since people typically drive Editorial credit: Shutterstock.com
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In an attempt to respond, the government 
of South Africa has assumed a 

hierarchical coordination by different 
institutions including partnerships 
between government, private sector 
and international donors, supported by 
different legislative policy frameworks. An 
example of such coordination is the “Energy 
Efficient Low-Carbon Transport in South 
Africa (LCT-SA)” – a joint project between 
the United Nations Industry Development 
organization (UNIDo), the dti and South 
African National Energy Development 
Institute (SANEDI).

LCT-SA has been initiated to promote the 
widespread use of electric vehicles (EVs) 
and non-motorized transport (NMT) as 
well as the development of the necessary 
infrastructure as part of the Green Transport 
and Green Cities of South Africa. 

Further to giving effect to the LCT-SA 
Project implementation, a charging 
station and a zero emission Nissan Leaf 
vehicle were donated to the dti by UNIDo 
through funding obtained from the Global 
Environment Facility (GEF). SANEDI acts as 
the executor of the project in South Africa, 
with the department’s project launch 

taking place at the dti Campus-Pretoria on 
the 12th May 2017. This formed part of the 
dti’s overall green transport initiatives which 
include but not limited to: 

i. the dti pool cars greenhouse gas (GHG) 
emission reduction off-set measures; 

ii. awareness raising campaigns targeting 
the clean fuel technology; and 

iii. Training of the dti staff in the use of this 
vehicle type.

The donation was well received by the dti 
family and the car forms part of the dti 
pool-car fleet, showcasing the leadership of 
the dti in working towards the achievement 
of practical and implementable solutions 
for industrial development in South Africa’s 
green transport sector. Launched under 
the slogan, “Driving Industrialisation through 

Low-Carbon and Inclusive Development”, 
the vehicle exemplifies the progressive 
technology to the future of the transport 
industry sector and making the automotive 
sector ready to meet the broader targets of 
reducing greenhouse gas emissions in one 
of the country’s highest emissions sectors 
and is aligned to South Africa’s Green 
Transport Strategy. 

In the wake of global efforts to curb the emission of climate change impacting greenhouse gases, transport 

sector has been identified as the second largest contributor to GHG emissions both domestically and globally, 

and can no longer be ignored when developing policies to curb GHG emissions. 

The	Department	of	Trade	and	
Industry’s	Green	Transport	Initiatives

In preparation for the handover of a Nissan 
Leaf to the dti to launch their low carbon 
transport initiative, the LCT-SA Project 
organised an EV training for management 
and operational staff that would be 
directly responsible for the vehicle after 
the Department took ownership of the car. 
The training session covered the following 
topics: introduction to EVs; different types 
of EVs; the difference between EVs and 
internal combustion engines; energy 
efficiency comparison; overview of the 
Nissan Leaf; operating and driving the Nissan 
Leaf; charging of the vehicle; safety and 
emergency procedures.

Since the launch of this initiative, a series of 
awareness raising events in order to keep 
the momentum have been conducted, 
such as taking the car to the dti’s marketing 
events, scheduling lunch hour drives for the 
dti employees and public displays at the dti 
Campus. 

To date 37 pool-car users at the dti have 
been trained on how to use the vehicle, 
and the logging of offset measuring tool 
is being developed to enable monitoring 
of the offset measures to the existing dti 
conventional fleet as part of the dti’s GHG 
emission reduction initiatives, as well as 
facilitating research input into the further 
developments from what has been achieved 
in terms of new oEM’s for this emerging 
sector of automotive and battery technology 
going forward.

However, the use of the EV is still not as we 
expected. It is used for short trips by the 
dti employees and we are now planning to 
conduct a survey on the trained dti drivers in 
order to establish why it is not popular. More 
public displays of the vehicle and further 
training is also planned for the last quarter of 
the financial year.
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THE NEW BMW i3. 

bmwi3.co.za
BMW i

Sheer
Driving Pleasure

TIMES ARE CHANGING.
SO IS DRIVING.
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First Impressions
The shape of the car attracts looks and 
turns heads. The BMW i3 is different to 
the cars we see on the road every day. 
Digging deeper, you find that the vehicle 
has been produced in a factory powered 
by renewable energy and to reduce weight, 
carbon fibre and aluminium were used 
to construct the shell. A new approach to 
building cars! 

The 19inch wheels look great from the side, 
but a bit narrow from the back. Inside it is 
also strikingly different to the usual and is 
made from recyclable materials – another 
environmentally sensitive first! Letting 
people out of the back seat becomes a little 
awkward – you need to open the front door 
first. Fortunately, I don’t have kids that want 
to get in and out of the car all the time. 
Maybe this can be seen as a safety feature: 
kids cannot get out unless you let them.

The best experience is driving the car.  
It is very responsive – even in “eco” mode. 
The acceleration is electrifying – FUN – in 
capital letters! 

All of this while you use very little energy 
and produce no exhaust emissions – 
needless to say the obvious, there is no 
exhaust! The car runs on electrons and if 
these are from the sun (via PV), then you 
are driving on sunshine. A good example 
BMW is setting is by introducing bamboo 
structured, PV solar powered, electric 
vehicle charge point carports.

This is an excellent commuting car.  
Saying that, makes me wonder what more  
I actually need for a longer trip.  

Nothing really. The car stays effortlessly  
with traffic at any speed. 

Two all-electric cars are available in South 
Africa at this time. The Nissan Leaf and 
the BMW i3. The Nissan has been around 
globally since 2011, but arrived in South 
Africa only in 2013. I got my Leaf in october 
2014. My daily activities take me many 
places and the car has travelled more 
than 55 000km in three years without 
any problems. The battery state of charge 
indicator shows no loss of capacity and 
this was confirmed by the latest inspection 
service by Nissan. Even the brake pads 
show no wear – thanks to the use of 
regenerative braking to slow down the car 
approaching slow traffic or stops.

The Leaf would have passed 60 000km 
by now if it had not been for BMW kindly 
providing me a demo BMW i3 on loan. So, 
I switched cars and have already covered 
about 4 000km using the BMW.

In the wake of global efforts to curb the emission of climate change impacting greenhouse gases, the transport 

sector has been identified as the second largest contributor to GHG emissions both domestically and globally, 

and can no longer be ignored when developing policies to curb GHG emissions. 

BMW i3
First	driving	impressions	and	
response	to	recurring	myths

Comparing the BMW i3 to the Nissan leaf 
Allow me to make some comparisons. I’ll use 
the table below as a base to work from.

It is clear that the Leaf is heavier – it is more 
like a normal conventional car. The i3 is 
lighter – moving in the direction of making 
cars lighter – but still safe – in order to 
reduce energy consumption.

The lower mass of the i3 contributes to the 
BMW having a better range than the Leaf – 
even though the Leaf can store more energy 
in its slightly bigger battery. I must confess, 
the temptation to use the electrifying 
accelerating power of the i3 makes it difficult 
to drive efficiently. once you are over it 
however, it becomes second nature for 
you to drive efficiently and get good (low) 
consumption rates. 

Driving the Leaf is fine and satisfying, but it 
seems the BMW engineers got it just right 
with the i3 in terms of the balance between 

SPECIFICATIon NISSAN LEAF BMW	I3

Mass (kg) 1475 1195

Range (km) 120 130

Power (kW) 80 125

Torque (Nm) 254 250

Battery (kWh) 24 22

0-100 km/100 (s) 11,5 7,2

Consumption 
(kWh/100km)

12,8 12,2
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normal driving, responsiveness of the 
car and regenerative braking. The car is 
more responsive (benefit of light weight 
and motor output) and the regenerative 
braking much sharper and more effective 
in slowing the car down to a full stop. In 
this way, I believe it is more effective in 
using the kinetic energy and converting 
it back to chemical energy stored in the 
battery for the next acceleration – thus 
adding to range of the vehicle. Personally, 
on target in terms of my preference.

Recurring myths
The common outcry of people not driving 
electric is for the rollout of EV battery 
recharging infrastructure. Sure, this 
will make life much easier and provide 
confidence that you’ll always find a place 
to charge when you run low on energy 
onboard. People driving electric soon 
find that normal wall plugs serve well as 
charge points – if you plan your journeys 
properly. overnight charging at home and 
charging at the office become the main 
places of battery top-up. Here, I find the 
BMW a little slow – 5% of range per hour 
compared to the Leaf’s 10% in the same 
time. In future, charge points will populate 
parking spaces at shopping malls and 
other places where people stop on 
average for an hour or more. Fast chargers 
will find a niche at places on the highways 
or places where people do not wait for 

too long because they are busy with their 
journey.

Then there is the argument that driving 
electric still pollute the air due to “dirty” 
electricity from coal.

First	fact:	Electric vehicles have zero 
emissions, while petrol and diesel 
vehicles pollute all the time where they 
go because they burn fuel. Burning the 
fuel means that most (60-65%) of the 
energy stored in the tank is lost to heat 
and producing unwanted emissions, 
while only 15% reaches the wheels to 
produce motion in city cycles. With an 
electric car, you start with a much more 
efficient system and you find that the 
losses are much lower – only 10-20%. 
Due to the high losses of the internal 
combustion engine (burning of the fuel), 
using electricity in a much more efficient 
vehicle, means that you use on average 
about four times less energy to travel the 
same distance. If you compare petroleum 
with electricity, you then start with a much 
lower need for energy for the electric 
vehicle and this means the potential for 
much less Co2

 emissions. A petrol car with 
a consumption rate of 9 litres per 100 km 
produces about the same Co

2
 as a similar 

sized electric car using Eskom electricity at 
a (high) consumption rate of 20 kWh per 
100 km. The petrol consumption rate is 
about right for congested traffic, while the 

EV consumption in traffic would typically 
be lower than this (more like about 
15kWh/100km).

Second	fact:	Also in South Africa, we 
produce liquid fuels from coal, causing 
the petrol car to really look bad in terms 
of Co

2
 emissions. Taking this into account, 

the petrol car produces more than double 
the Co

2
 compared to the electric car. Also 

consider where you prefer the production 
of the pollution? At the power station or in 
the city center?

Third	fact: Thanks to the high solar 
radiation in South Africa and the high 
energy efficiency of the electric car, you 
need only a small installation of PV to 
drive on solar electricity. In Gauteng you 
can produce 0,75kWh of electricity from 
a square meter of PV. To produce enough 
electricity in order to travel 50km in the 
BMW i3 (about the commuting distance 
for 80% of the population), you need an 
installation of about 10m2. You can do 
this at home or at work and integrate 
this facility with your building’s energy 
requirements. Simple. Then you can 
claim to be almost zero pollution and 
sustainable in terms of mobility!

Driving	the	i3	is	just	sheer	driving	
pleasure!

Editorial credit: Shutterstock.com

Carel Snyman   
GM: Cleaner Mobility (SANEDI)  
carels@sanedi.org.za
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Home is in Midrand and workplace in 
Sandton – a 28km commute. I do not 

own another car except for a Hilux 4x4 
that I use to lose myself in the African bush 
to clear my head from time to time. So all 
business trips are carried out using the 
Leaf. I also make use of the Gautrain and 
walk often to meetings from the Gautrain 
station. 

•	 The	total	distance	covered	over	 
this	time: 42 000 km. 

•	 My	average	consumption	rate: 
12,9 kWh per 100 km. 

•	 My	average	speed	over	this	time:	 
33,7 km/h. 

•	 Time	spent	in	the	Leaf	(driving):  
1 246 hours. 

Annual distance is about 18 000km  
(1 500km/month). I find that I drive more 
now that I use the Leaf compared to when  
I used a conventional car. 

Energy (electricity) cost per month is R19,35 
for every 100km (compared to R117 for 
every 100km for a similar petrol car 1) or 
R290 per month (compared to R1755 per 
month for petrol). Fortunately, all charge 
points that I have been using still provide 
electricity for free. In total I have consumed 
5 418kWh of electrical energy over 28 
months. If I had used a petrol car of similar 
size this would have cost me almost  
R50 000 just to buy the fuel! 

The average speed of 33,7km/h is low due 
to traffic and because I do not travel at 
120km/h on highways – I therefore try to 
cruise between 90-100km/h.  
I have experimented with the time to 
destinations and found that it does not 
really take longer at this cruising speed 
– due to congestion on the roads not 
allowing cars to travel at high speeds for 
long periods anyway. The biggest effect of 

this cruising speed is my relaxed state when 
I reach my destination. The low average 
speed is suspected to be caused mainly by 
traffic congestion. 

Nissan requires a check-up on the Leaf 
every 15 000km. This takes about 45min 
and carries no cost. Reports so far indicates 
no wear on the brake pads (I do make the 
most of regenerative braking) and no loss 
of battery capacity. 

The fast charge points close to the highway 
in Midrand provide a fast charge at times 
when I travel much between Pretoria and 
Johannesburg.  

I started using the Nissan Leaf battery electric car from October 2014. At the time of writing this we are into 

February 2017. The car has been used as my daily commute for about 28 months. 

Living	with	a	Leaf

Typically, I can take the battery from 20% to 

80% of the charge capacity in about 20min.  

I just use these points for a 10min top-up of 

30% in order to make sure I can get to my 

destination and back. I believe we only need 

fast chargers between cities and along long 

distances of travel like highways. 

EV users should charge whenever they park 

at a destination – so all destinations (places 

of work, shopping, services, meetings and 

home) should have a charge point to top-up 

while the car is parked or feed back into the 

grid if needed. 

The price of an EV is higher than the price of the petrol car. Does the 4-5 times 
lower energy consumption make up for the difference in purchase price?

take a look at the sheet below:  

Stats:

Distance 42 000 Km

Time 28 months

Consumption of energy 12,9 kWh/100km

Average speed 33,7 km/h

EV Users

We can now explore some ideas with a few calculations:

Cost	for	the	Leaf	EV	 Costs	for	a	petrol	car	

R450 000 R350 000

R10,71 /km R8,33 /km

9 L/100km

Energy	Cost Cost	for	the	Leaf	EV	 Costs	for	a	petrol	car	

Distance: 42000 Km R8 127 R49 140,00

Year: 18 000 Km R3 483 R21 060,00

R1,50 /kWh R13,00 per litre

R19,35 /100km R117,00/ 100km

Total	Cost
R458 127  R399 140  

	R10,91	/km	 	R9,50	/km
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What is interesting is that the lower energy 
cost is making up for the higher purchase 
price of R100 000. After 2 years and four 
months, the total cost of travelling a 
kilometre is almost the same (R10,91 vs 
R9,50). This will improve as the annual 
distance travelled increases, for example, 
the EV will have paid for itself in 2 years and 
4 months if the average annual kilometres 
driven was 44,100km – In this scenario, after 
a 5 year period, the car owner would have 
saved R115 000 by purchasing an EV.

Petrol is produced from imported crude oil. 
Electricity is produced from local energy 
sources. Both prices will increase, but the 
risks associated with petrol is higher in 
terms of volatility and security of supply. 
A major positive is that electricity can also 
be produced from using solar radiation via 
PV cells. The installation of PV also involves 
capital costs, but then produces electricity 
for 25 years at no additional cost. 

 The EV uses electricity. Can this be 
produced from PV?

It is possible to produce about 0,73kWh/

day from a square meter of PV in South 

Africa on average, taking into account 

system losses. The battery of the Leaf has 

a capacity to store 24kWh. So it is safe to 

say that with 33m2 of PV it is possible to 

charge the Leaf battery and drive 150km. 

on average, the distance from home to 

work is much lower than 150km.

The CSIR estimated that the country’s total 

peak capacity from private homes is about 

10MW (about 50MWh per 5 sunshine hour 

day) and that the installation cost is about 

R0,81/kWh3. That is much lower than the 

cost of Eskom electricity today.

South African petrol car drivers 
consume about 12 billion litres of petrol 
and about 12 billion litres of diesel 

a year. Can this (oil and oil derived 
imports) be displaced by  
(local) electricity?
If all vehicles were electric, the equivalent 
electrical energy required would be about 
34 billion kWh per annum (or 34 400 GWh 
per annum). For the sake of comparison, 
Germany generated 32 800 GWh in 2014 
from PV. This is remarkable as Germany 
has only about half the solar irradiation 
South Africa is blessed with.

I believe it is safe to say that with an 
integrated balance between Eskom 
off-peak electricity and solar PV we could 
displace oil imports and power our rides 
with clean sustainable solar energy in 
South Africa.

1  Petrol car assumptions: Fuel consumption rate = 9L/100km and petrol price R13,00/litre.

2  Taking inverter and charging losses and safe battery use in consideration.

3  http://www.fin24.com/Economy/Eskom/Solar-power-Limited-options-for-South-
Africans-20150628. 14Feb2017

Carel Snyman   
GM: Cleaner Mobility (SANEDI)  
carels@sanedi.org.za
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LCT-SA	extended	to	Northwest
The United Nations Industrial Development Organization’s (UNIDO) South African Low-Carbon Transport (LCT-SA) 

Project has announced the extension of project activities in the Northwest Province.

Following the successful joint initiative 
with the Department of Trade and 

Industry (the dti) in May 2017 on low-
carbon transport, a request from the 
Northwest Province was addressed to 
UNIDo requesting assistance for the 
acquisition of two fully electric cars for the 
Provincial Department of Rural, Agricultural 
and Economic Development (READ).

The LCT initiative of the dti is closely 
related to the recently released Green 
Transport Strategy, which is a national effort 
of cooperative governance on cleaner 
mobility and non-motorized transport. 
UNIDo’s Low Carbon Transport Project was 
actively involved with all stakeholders in 
the development of the Green Transport 
Strategy together with the South African 
National Energy Development Institute 
(SANEDI).

The partnership between the Northwest 

Province and UNIDo provided the platform 

for the Northwest Province to make their 

own funds available from the provincial 

budget to procure two electric vehicles, 

providing another success story for clean 

mobility in South Africa.

In the handover ceremony, the keys  

of the two cars were delivered to  

Dr. Poncho Mokaila, Head of the Provincial 

Department of Rural, Agricultural and 

Economic Development (READ) by 

UNIDo’s National Programme officer,  

Levy Maduse.

The domino-effect of such additional 

initiatives creates opportunities for like-

minded stakeholders across the country 

to follow in these footsteps. UNIDo is 

looking forward to playing an active role 
in facilitating the widespread uptake of 
electric vehicles across South Africa in 
major cities, as well as in less developed 
municipalities.

UNIDo and SANEDI work closely with the 
cities of Johannesburg, Tshwane (Pretoria), 
eThekwini (Durban) and Cape Town on 
integrating multi-modal low-carbon 
transport solutions. Policy improvements, 
awareness creation and building broad 
public-private partnerships underline the 
work that the LCT-SA project has so far 
undertaken. It is expected that the project 
will attract similar attention from various 
smaller cities in South Africa as the project 
develops further.
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Imagine more than 20 
cutting-edge Solar Cars 

driving over 2000 km of open 
road in 8 days, powered by 

one blazing African Sun.

They have done the math, and have challenged the 
boundaries of engineering. Now the time has come 
for more than 20 teams to compete in an epic feat of 
technological endurance from Pretoria to Cape Town.

Follow their journey as they chase the African sun, and be
a part of the innovation that shapes our future engineers.

INNOVATION
WHERE

MEETS ENDURANCE
22 September - 30 September 2018

#SasolSolarChallenge
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So in 2016 things changed. I had to 
replace my old Honda ballade, and I saw 

an advert for a Nissan Leaf on Autotrader 
for a decent price. I went for a test drive in 
the car, knowing more about the car than 
the gentleman who was selling it. But I 
was apprehensive. Nissan did not offer any 
warranty or support for the 2nd hand buy 
and I did not know if the battery would last 
or even what the condition of the battery 
really was. I let it go. A month or so later 
the man contacted me again with another 
Leaf he was selling, this time with fewer 
kilometres on the clock. I could not say no 
again and bought it.

From that day, I have had the most amazing 
driving experience. The smooth and 
powerful ride cannot really be described 
and it has been pure bliss. The sheer thrill 
of driving electric is so addictive that I 
know that I could never go back to a fossil 
car. Never having to fill up with petrol has 
also been one of the most rewarding side 
effects of this journey. Massive monthly 
savings in petrol even after paying for the 
extra electricity cannot be ignored either. 
But I realised that there were other brave 

souls in Gauteng that were sharing my 
journey. I met most of them while driving 
around and flagging them down for a 
quick conversation. And so the Gauteng 
EV Club was born. 

At first it was just me and my wife on the 
Facebook group as I did not know a single 
other EV driver. But suddenly the group 
came alive and we had more and more 
people join, either as EV owners or future 
owners. I decided to set up a support 
group that would tow a club member’s 
EV in case of a flat battery or mechanical 
problems. We had Nissan Leaf and BMW 
i3 owners from all over Gauteng join our 
group. We also decided to have get-
together events for the members where 
information could be shared and other 
electric cars tested. The Facebook group 
also became and information sharing 
platform where news events could be 
shared and friendships built. I really think 
that every member of our group is in their 
own way a risk taker and a pioneer for 
this brave technology. Every one of them 
knows the pleasure of the electric drive 
and the freedom from oil companies. 

“I clearly remember watching the documentary feature film: ‘Who killed the electric car’ back in 2009. That day, 

something in me changed. I was not sure what it was at the time, but I knew that I was linked to EVs from that 

day. Later in 2013 I contacted Nissan Hatfield in Pretoria and set up a test drive in the 2013 All Electric Nissan Leaf. 

They were very helpful and as I drove the car I could not afford (back then), I fell in love with it. It was as if I was 

flying, or sailing, instead of the normal smoky, noisy mess that is a petrol car”, explains Hannes Beukes,  

Founder of the Gauteng EV Club.  

Gauteng EV Club

once you have tasted this freedom you will 
never go back. I look forward to many more 
people joining our group and sharing in 
what is probably the most important step 
towards massively reducing the carbon 
pollution that happens though the dirty oil 
industry.  

EV Users

https://www.facebook.com/groups/1817619261894824
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Efacec’s Ultra Fast charging range 
was developed to meet the needs 

of charging electric vehicles with ever-
increasing batteries capacity. This range is 
composed by several high power products, 
with power of 160 and 320 kW, covering the 
different needs of the market. These units 
started to be installed in 2016 for some 
car manufacturers exclusive use. Several 
projects in different locations around the 
world, for public use in Europe and the US 
have already began and will accelerate in 
the next years.

Being a company characterized by 
proactivity, recently, in the second half of 
2017, Efacec Electric Mobility developed 
and supplied the world’s first Ultra Fast 
mobile charging station.

This is the world’s first mobile Ultra Fast 
charging station and has been supplied to 
a German car manufacturer. It is a pioneer 
solution in the sector which includes three 
HV350 Ultra Fast charger units – 6 power 
cabinets of 160 kW each and 3 user and 
vehicle interface units – which allow to 

charge three vehicles simultaneously in 
just one charging station.

All the necessary equipment, as well as 
the auxiliary and protection equipment 
are embedded in a 20 feet container that 
can be carried by a tow to the usage sites. 
The system can be fed through the local 
electrical grid or, if it doesn’t have the 
power needed, by a generator, also carried 
by a tow.

This solution allows to charge vehicles 
in different locations where it might not 
be appropriate to install a permanent 
charging infrastructure: test tracks, road 
tests, tests in sites with poor conditions – 
too old or too hot, dusty, in high altitude -, 
among others.

Efacec is working on several projects 
that integrate these high-power 
charging solutions with world renowned 
automotive brands as well as Charging 
Network operators. Efacec’s technological 
developments in electric vehicles charging 
infrastructures enhance the company’s 
leadership in the international market.

Efacec installed the first Ultra Fast chargers for electric vehicles.  

An innovative and pioneering solution in the electric mobility sector.

Efacec at the forefront in  
Ultra	Fast	Charging	Solutions

Charging Station Suppliers in SA

AbOuT THE ulTrA-FAST 
CHArgEr’S rAngE 

The HV range is aimed to provide output 
voltage up to 920 nominals V, being 
able to reach 1000 maximum V. HV175 
and	HV160	are	both	160	kW	solutions,	
differentiating by the maximum output 
current, depending on the voltage.

HV350 consists of the junction of the 
HV175 units and provides up to 320 
nominal	kW	and	350	maximum	kW.	This	
High Voltage range complements Efacec’s 
already existent ranges, covering solutions 
for private, public, fast, Ultra Fast and 
wireless solutions.

AbOuT EFACEC 
ElECTrIC MObIlITy

EEM is a company of the Efacec Power 
Solutions group. Its mission is to develop 
safe and clean energy solutions for the 
electric mobility market. The company 
produces a full range of electric vehicle 
chargers for the private, public, fast, 
ultrafast and wireless segments  
and is currently one of the  
world’s fastest product  
loaders in more than  
40 countries,  
cooperating with  
the world’s leading  
industry stakeholders. 
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Rubicon was established in 1986 as a 
distribution company to the industry. 
The business acquired key distribution 
rights for well recognized brands in the 
automation industry from 1994 onwards 
and the company grew from 4 staff to 
over 110 staff in 2017.

Rubicon entered the renewable energy 
sector in a key partnership with Multi 
Contact in 1996. The MC4 connector 
was a key product to network in the 
solar industry and Rubicon has grown to 
be the largest “Balance of System” (BOS) 
distribution company in South Africa.

C H A R G I N G

www.rubiconsa.com
Cape Town:  +27 21 555 0570 
East London:  +27 43 722 3800
Johannesburg: +27 11 907 7456
Port Elizabeth:   +27 41 451 4359

Rubicon has key partners in Europe for 
various components which make up the 
complete PV offer. We have 4 offi ces 
in the major cities in SA with qualifi ed 
engineering and electronics staff 
supporting our technical sales teams. All 
our facilities are full stocking operations.

Rubicon additionally as key distributors in 
smaller regions so our products are well 
represented nationally.

1 Telsa Powerwall2 | 2 Solar Inverter|3 Electric Vehicle Charger|4 Electric Vehicle| 5 Solar Modules

…helping you integrate Smart Technologies in your home.
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“As a leading Solar PV specialist, 
we are excited to be expanding 

into green mobility. our investment will 
enable GridCars to reach critical mass and 
scalability required to lead the industry and 
roll out a network of EV charging stations 
across the country which will be the 
enabler of a carbon free transport system 
for South Africa” says Solareff MD Jaco 
Botha.

The eMobility revolution is already 
gaining momentum internationally with 
oEMs investing significant resources into 
developing electric and plug-in hybrid 
vehicles. The South African electric vehicle 
(EV) market is still in its infancy, however as 
soon as EVs start becoming more affordable 
to the local market, the industry is set to 
soar. Both Nissan and BMW have already 
released EVs to the South African market 
with more manufacturers announcing plans 
to do so in 2018. 

Already well-known in the market, 
GridCars plays a leading role in building 
this industry through engagement with 
vehicle manufacturers and various other 
stakeholders, as well as being a founding 

member of the Electric Vehicle Industry 
Association. They have established 
themselves as the main supplier of 
eMobility services to all companies 
launching electric vehicles within South 
Africa through the development of a real-
time interactive eMobility software system 
which allows users to find available charge 
points and to manage the rates and billing 
for energy consumed. 

The establishment of a national charging 
network is a crucial factor in the roll-
out of EVs throughout the country and 
GridCars is excited to be at the forefront of 
developing this network. Their charging 
product offering includes a suite of locally 
developed AC charging systems as well as 
a locally assembled DC system which also 
adheres to all the necessary ISo-standards. 
“We can fully support the infrastructure 
we put in place. There is no need to rely 
on overseas expertise which puts us in a 
unique position to be able to effectively 
tailor solutions to meet the local market’s 
requirements,” says GridCars founder and 
director Winstone Jordaan. There are 
currently over 100 charge points already 

Solareff, a specialist South African-based renewable energy solutions company, has recently acquired  

a 75% stake in GridCars – a Pretoria based developer of electric vehicle charge point software  

management systems and supplier of charge points. 

Solareff	and	GridCars	–	 
driving	the	future	of	SA’s	eMobility

installed across South Africa, and GridCars 
aims to dramatically increase this number 
in the near future to power South Africa’s 
eMobility revolution.

Internationally, EVs have become associated 
with Green Mobility as it is possible to 
generate the electricity to power the 
charging stations via renewable sources 
– with solar PV being the most popular 
solution. “our clients often request that the 
charge stations are solar powered so we 
want to be working with people who really 
understand the technology” says Jordaan, 
“the industry is seeing a merger of ICT, 
transport and energy – GridCars understand 
these three sectors and how they need to 
come together so that we can take it forward 
in the right way”. 

As a member of Alviva Holdings Limited, 
Solareff’s acquisition of GridCars represents 
the group’s belief in the future of eMobility 
and the benefits that this transportation 
revolution can offer for South Africa. 

Charging Station Suppliers in SA
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Customer Purchase Experience

SUNWoRx has developed a quantitative 

model example for customers which is used 

to generate rich, active information using 

high-level financial modelling which is then 

presented as a business case. This helps 

SUNWoRx best structure a package from 

the customer, and the customer is made 

fully aware of what they are investing into. 

Brand Equity

The SUNWoRx brand is spreading beyond 

the borders of South Africa. Recent work 

in the Seychelles has demonstrated that 

our reputation is gaining momentum. 
SUNWoRx offers high-quality products 
and services that create repeat customers 
and business. A proud initiative for 
SUNWoRx is its lack of outsourcing. The 
management team has kept the company 
under one roof without taking financial 
shortcuts. Having built a proudly South 
African company, it is perfectly positioned 
to enter other Southern African markets. 

The speed of the market’s response to 
independent power solutions is evident 
from the year-over-year growth that is 
uncommon in the current economy. As 
electricity & fuel continues to increase its 

SUNWORX’s product and service offerings are available to residential, commercial, and industrial customers,  

from small to large-scale solar PV development. A proud example of SUNWORX’s innovative best practices  

is in the automotive space. SUNWORX, being the first company to design and install an electric charging  

station made of bamboo and a stainless steel housing unit for solar panels. This effectively reduces the  

vehicle’s after sale carbon footprint substantially. The design grabbed the attention of the automotive  

sector in the United States, who subsequently bought 5 stations.

SUNWORX Solar Carports

prices, the market for solar PV will continue 
to rise. The diversity of SUNWoRx’s power 
solutions mean that every sector will find 
a solution suited to the customers’ unique 
needs. The company is doing business 
with global large firms, helping to build 
trust in the market. Having the competitive 
advantage is about excellent historical 
growth coupled with market share and 
market penetration. 

With its strong overall performance, 
SUNWoRx Solar earned Frost & Sullivan’s 
2016 Competitive Strategy Innovation and 
Leadership award for superior commitment 
to solar off-grid solutions in South Africa.
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Supporting charging infrastructure is 
deployed alongside the roll-out of 

electric transport technologies that spans 
across standard and fast charging, as well 
as private and public usage. In the value 
chain (well-to-wheel) analysis of the electric 
mobility ecosystem, sustainable energy 
generation is complementary to electric 
mobility in order to negate the effects 
of carbon intensity across energy and 
transport. In this regard, solar photovoltaic 
(PV) generation is widely promoted with 
inclusivity of storage to provide 24/7 
versatility for sustainable charging of 
electric vehicles (EVs). The major challenge 
through integration of all sub-systems is a 
lack of optimisation and energy efficiencies.

A pilot project within the uYilo eMobility 
Technology Innovation Programme has 
demonstrated a smart grid ecosystem 
with a key focus across electric mobility. 
The ecosystem includes a network of EV 
charge points – standard and fast chargers, 
a solar PV array, storage system, and a 
supervisory energy management system 

for optimization of charging a fleet of EVs. 
With the focus towards electric mobility, 
the storage system includes an EV battery 
pack repurposed to stationary storage that 
demonstrates the application of second-
life batteries for EVs where by following 
approximately 8 to 10 years of use of EVs, 
the available range deteriorates and the 
vehicles battery pack requires replacement, 
in this case the vehicles battery pack 
enters ‘second-life‘ towards which there 
are applications across stationary storage 
uses. The overall ecosystem is sustainably 
inclusive of each of the components 
of generation, storage, management 
and consumption of energy. Advanced 
technologies within the pilot include 
Vehicle-to-Grid hardware that enables 
transfer of energy from the EV into the grid 
network. This increases EV usages above the 
basic means of transport into a versatility of 
mobile energy source for energy trading.

optimization is generally low during 
traditional integration methodologies of 
solar, storage and electric vehicle chargers, 

Globally, the automotive industry is under a revolution in propulsion 

technologies with electrification at the forefront in order to  

1. reduce expensive fossil fuel imports, 2. reduce greenhouse  

gas emissions and 3. improve energy efficiency.

Smart	Charging	Ecosystem	 
for Electric Vehicles

uYilo SmartGrid ecosystem for electric mobility

Xander theron Project Engineer:  
Electric Vehicle Systems

particularly in locations that include multiple 
charge stations. The energy management 
system implemented within the uYilo pilot 
project includes multiple levels of control 
strategies that improve overall supply and 
demand management during multiple EV 
charge events, thereby also reducing the 
load onto local grid network and therefore 
lowering costs for additional utility grid 
infrastructure to cater for multiple charge 
station deployment.

The algorithms implemented provide a 
prioritization across solar, battery storage 
and grid sources based on a multi-factoral 
model. The control strategies incorporates 
demand side load management of charger 
network through individual charger load 
levelling, dynamic sourcing between utility 
grid or micro-grid, Time-of-Use monitoring 
for controlling peak time charging events, 
as well as phase balancing through 
optimisation of loading across each phases 
of the local smart grid. Communication 
protocols within the system are globally 
aligned to the open Charge Point Protocol 
and IEC61850 respectively for smart grid 
compliance.

This smart grid ecosystem provides 
sustainable energy generation through 
solar, energy management through the 
algorithm control strategies, optimised 
energy distribution through the EV charger 
network, with energy consumption by the 
fleet of EVs. In this regard, smart, controlled 
charging ecosystems provides faster 
return-on-investment across infrastructure 
deployment.

uYilo’s facilities serves to facilitate universal 
interoperability between the various 
ecosystem components while providing the 
test bed of the various technologies.

Charging Station Suppliers in SA
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The African Alliance for energy Productivity (AAeP) aims to 
double energy productivity in Africa whilst allowing for the 
quadrupling of its Gross domestic product (GDP) to 2040. 

energy Productivity integrates clean energy, energy efficiency, 
energy management, renewable energy and alternative fuels. 
energy productivity is the most cost effective solution to reduce 
rising greenhouse gas (GhG) emissions. 

The AAeP established in 2017 is a non-profit company modelled 
on the Global Alliance for energy Productivity (GAeP). The 
GAeP runs a worldwide initiative to double energy productivity 
by 2030 and has affiliations in all continents.

improving energy productivity (increasing the amount of 
economic output per unit of energy consumed) in Africa, will 
ensure energy needs are met at least cost whilst reducing GhG 
emissions. This will ensure the prosperity and development 
needs are met through the boosting of GDP, job creation, 
financial savings for energy users and sustainable development. 
energy productivity has the potential to open Africa’s emerging 
and developing countries to diverse sustainable energy 
resources that are affordable.

Our MiSSiOn 
The AAeP’s mission is to accelerate the awareness and adoption 
of energy productivity agenda in Africa, while quadrupling 
economic output. This is achievable by the promotion of energy 
productivity business cases in different sectors and engaging 
with key government and corporate leaders, policy makers, 
regulatory boards, and educational institutions to maximize 
the awareness and adoption of profitable energy productivity 
solutions.

Our APPrOACh 
Our approach is to raise the bar on what is possible with 
energy productivity, secure new and revised commitments from 
governments, policy makers, corporate leaders, and educational 
institutions to create awareness on energy productivity practices 
within Africa. By collaborating with key energy productivity 
leaders, the AAeP will promote awareness of energy 
productivity and its impact on increasing economic prosperity 
through the support from research & development initiatives, 
technical and capacity development, and policy advocacy.

PArTnerShiP And COLLAbOrATiOn  

The AAeP partners with key stakeholders who share its African 
energy productivity goal, and who are keen to support the 
development and implementation of existing and new strategic 
energy productivity projects. This could be through the 
strengthening of policies and regulations in sustainable energy, 
e-mobility and green energy projects. These have the potential 
to move Africa along a pathway to an energy efficient economy.

AAeP has an e-mobility partnership with SANeDi’s cleaner 
mobility programme. They aim to raise awareness and adoption 
of electric vehicle use in Africa. The adoption of electric 
vehicles has the potential to improve the energy efficiency of 
the transportation sector whilst simultaneously addressing the 
affordability of transport by reducing energy costs.

The AAeP is looking forward to formation of its commission 
and its official launch early 2018. energy Productivity tackling 
African energy problems by bring African solutions.

FOr MOre inFOrMATiOn viSiT www.AAeP.Org.zA 

Contact: Executive Manager: Vanessa Weber • Cell: +27 (0) 71 778 5560 • email: vweber@aaep.org.za 
Tel: +27 (0) 12 003 3240 • Email: dmin@aaep.org.za

Die Anker Building, 1St Floor, Office 102, 1279 Crawford road, Centurion, South Africa
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www.gonowelectricbicycles.co.za
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Strategic Objectives of Project Power-Up

Enhance trade and artisan development 

through new technology skills.

Project Power Up is squarely located 

within the Green Transport Strategy, which 

amongst others outlines the following:

•	 Transport	has	been	identified	as	the	

fastest growing source of greenhouse 

gas emissions, accounting for around 

10,8% of National GHG emissions.

•	 Direct	emissions	from	the	road	

transport sector account for 91.2% 

mainly from the combustion of petrol 

and diesel, principally from tail pipes of 

motor vehicles.

In order to mitigate the huge challenges 

we face in South Africa, The Green 

Transport Strategy identifies electric and 

hybrid-electric vehicles as an integral part 

of the solution. In this regard, South Africa 

singed up to the Paris Agreement on 

Climate Change which committed us to:

•	 2.9-million	electric	cars	on	the	road	by	
2050, with R6.5-trillion invested in the 
industry over the next four decades

Project Power Up intends to enhance 
trade and artisan development in the 
rapidly growing global revolution towards 
automotive electric motive power and drive 
trains and is key to the future success of a 
“green “South African automotive industry. 
uYilo through a collaborative process with 
employers, motor manufacturers and the 
IMI will improve global competitiveness, 
local skills and the safe and reliable service 
and maintenance of electric vehicles in 
South Africa. 

IMI International Partner Centre 
It is intended that all participating partners 
will become IMI approved centres, which 
will make them eligible as an Approved 
IMI International Partner Centre and will 
be entitled to act as an assessment and 
training centre for IMI Electrically propelled 
and Hybrid vehicle (service) qualifications.

A skills development pilot project to create awareness, respond to 
emergencies and develop technical and diagnostic skills in the EV and 
hybrid sector in South Africa. Project Power Up is a joint initiative by the 
following participating partners: The Institute of the Motor Industry (IMI), 
Nissan SA, BMW SA, Automotive Industrial Development Corporation  
(AIDC) and uYilo (e-Mobility Technology Innovation Programme).

Upskilling through  
Project Power-Up
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www.wheels24.co.za/.../who-will-push-electric-cars-in-sa-meet-the-govt- backed-evia-20161205

Source: https://www.esi-africa.com/news/electric-

vehicle-market-south-africa-set-to-grow/

ELECTRIC ELECTRIC! 
Read	all	about	it!



Source: http://www.fin24.com/Tech/News/sa-to-see-more-electric-vehicles-20161209

Source: http://thegreentimes.co.za/lobby-group-for-electric-cars-launched-in-south-africa/
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