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Maybe tertiary education 
needs a new funding model 

T
here is a particularly interesting idea that has come from the National Union of Students in 
Britain. In essence, the members are suggesting that the funding model for universities be 
changed entirely. They argue that when a student enters a university or technology institute he 
or she obviously does not have the resources to pay the fees and has to rely on the government 

or his or her parents, for a bursary or a personal load to enter the hallowed halls of tertiary education. 
That’s exactly what happens in this country too. 
Then by the time the course is completed – which can take many years – the young graduate is 

lumbered with a large, interest-bearing loan that has to be paid-off before any other forms of wealth 
(such as housing, a car, furniture) can be acquired. 

What British students suggest is that the pattern be turned on its head: instead of paying in advance 
for the studies, they say that students should receive ‘free’ education and repay the amount owed in the 
form of a special taxation based on a percentage of their earnings. 

Moreover, the percentage would be based on the number of credits achieved and not on the final 
qualification. 

So, if a student starts out doing science and then switches to medicine the credits he or she achieves 
for the initial science module and the medicine course are added together and the taxable amount 
calculated accordingly. 

The immediate advantage of this system is that education is available to all and sundry who have 
attained the necessary grades to qualify for university or technikon admission. The successful students 
who graduate would pay the graduate tax and any students who drop out of university will be liable for 
taxation equivalent to the number of credit studied. 

I believe that in a developing country such as South Africa this funding option should closely be 
examined and, if practical, implemented as soon as possible. 

How many thousands of students do we have who simply cannot afford a tertiary education. 
Perhaps they are the head-of-the-household because the ravages of HIV and AIDS have taken away 
their parents and their infrastructure. 

The predicament and the list of difficulties that face some students are insurmountable. At the 
same time, South Africa urgently needs to qualify thousands of new students – particularly in the 
scientific and engineering disciplines – not purely as graduates of a university, but as technologists, 
technicians and artisans.

In fact, in her address to the South Africa Institute of Electrical Engineers, new Science and 
Technology Minister, Naledi Pandor said that it was the government’s goal to have 50 000 artisans 
trained by the end of 2010. 

The figures she suggests are patently unachievable unless the standards of training are comprised 
to the point that artisans can qualify in under a year. However, the sentiment is absolutely correct – we 
need to have tens of thousands of newly qualified people to take up the many thousands of vacancies in 
every sector of the economy. 

Perhaps by choosing to look at a different funding option for tertiary training – one such as the 
suggestion from Britain’s National Union of Students, it may be possible to escalate the levels of 
training, increase the number of graduates that are coming through our institutes of technology and 
our universities and do so in a way that these bodies remain financially viable. 

Of course there is the fundamental question of a bridging finance period 
(before the first graduates appear and start 
earning money to pay the tax they owe) but 
those questions can usually be quite easily 
overcome. 

So perhaps it’s time for the chancellors, 
the deans and the other governing bodies to 
consider new options for education – and 
not keep relying on government to provide a 
handout to keep them afloat. 
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WWatt’s Going On?

T
here is an underground revolution sweeping the corporate 
sector.  The Gamer generation is here and if they aren’t 
already changing your organisation they may be doing so 
soon because this generation is the first to have grown up 

playing with computer games rather than board games.
 There are numerous implications for business but they can be sim-

plified into two generic areas; the impact on organisational structures 
and culture, and the impact on the way we lead, manage and train. 
Gamers bring critical skills and perspectives to companies that are 
operating in a quickly changing environment.

There is a common misconception that gamers are geeks with poor 
social and leadership skills but research has shown this is seldom the 
case. Gaming has become so pervasive that any young man or woman 
nearby probably falls into gamers group.

John Beck and Mitchell Wade wrote a book examining the impact 
of gamers within the business world and described the common traits 
that gamers share:
•	 Arrogance – gamers often project themselves as experts in what-

ever they do.  This probably comes from saving the universe on a 
daily basis – albeit virtually.

•	 Sociability – gamers aren’t alone when they sit at their comput-
ers playing multi-player games.  They are interacting socially with 
thousands of other players at the same time.  This dynamic has 
redefined sociability to mean that it is no longer necessary to have 
met someone, in person, to consider them a friend or acquain-
tance.

•	 Co-ordination – gamers are great multi-taskers. A recent study 
found gamers have the same mental agility as people who speak 
multiple languages. The theory is that gaming forces you to filter 
out the irrelevant when making decisions. This allows gamers to 
juggle several tasks and decisions at the same time.

•	 Flexibility – games always have more than one way to win, or 
complete a task.  Gamers are consequently very flexible and cre-
ative in overcoming obstacles.  They are analytical, strategic, and 
open-minded in approaching problems.

•	 Competitive team players – Gamers play to win, but rarely win by 
playing on their own.  While there is an egotistical and personal 
ambition driving it, gamers know how to work effectively and ef-
ficiently in teams in order to achieve specific outcomes.

•	 Insubordinate – The only authority gamers experience online is 
that of other gamers.  There is no hierarchy other than one that 
is earned by game play. Gamers do not take well to being led by 
someone because they have a title or position that gamers didn’t 
see being earned. The most powerful group for criticising and dis-
ciplining gamers is their peers.

It is against this background that existing company leaders are 
faced with either fighting to obliterate gamers and force them to com-
ply with traditional practices, or they can modify the organisation to 
bring out the best traits of these employees. 

South African companies need to embrace unique, gamer-friendly 
work environments supported by companies such as Wisdom Games 
that develops, implements, and supports gaming-based business simu-
lation environments within the corporate world.

An important area for growth of virtual corporate environments is 
staff training and the induction course processes. The use of comput-
er-based company training material allows an organisation to achieve 
significant decreases in the cost of providing and supporting this 
training while still allowing the employee to complete the modules at 
his or her own pace.

Similarly, with induction courses, a computer simulation can be 
created of the actual office environment and new employees are then 
guided through this ‘virtual’ office so that they can immediately find 
their way to the different departments, the toilets or the canteen. 

Training and induction programmes can be delivered directly into 
the person’s working environment using existing internal network in-
frastructure and each person can work at a pace that is suitable for 
them.

Much of the technology in computer-based training has its origins 
in the gaming community where incredible strides in graphics and 
speed have been made over the years. 

Computer games  
may foster flexibilityRaymond de Villiers, chief executive of Wisdom Games
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B
ritain’s Queen Elizabeth has taken 
to growing her own vegetables in 
a patch at Buckingham Palace 
that will eventually supply the 

palace kitchen with fresh Stuttgarter onions, 
Musselburgh leeks, sweetcorn, Red Ace 
beetroot, Fly Away carrots and an endangered 
variety of climbing French beans known as 
the Blue Queen.

The Queen is a keen gardener but she is un-
likely to do much more than potter around the 
gardens and observe the growing plants. She 
may also comment on the marvellous tastes 

and flavours that come from having home-
grown vegetables being freshly picked from 
the Buckingham Palace vegetable garden. 

No chemicals have been used to cultivate 
the plants. Liquid sea-weed – which stinks 
to high heaven – has been used to feed the 
seedlings and a mulch from the palace 
compost heap was used to bed down the 
plants. Garlic is liberally sprinkled around 
the vegetable patch to deter aphids and water 
from the palace borehole is used to irrigate 
the plants.

Food has been grown at Buckingham Pal-

ace before: in 1918 turnips were grown there 
and it’s possible to view, on YouTube, histor-
ic footage of these turnips being harvested. 
Then, during the Second World War, vegeta-
bles were grown on the palace grounds and 
there are historic pictures of the then Prin-
cess Elizabeth participating in the Dig for Vic-
tory campaign. 

Buckingham Palace has spectacular 
gardens that can easily accommodate up to  
7 000 people in the immaculately groomed 
16 hectare parkland that is home to more 
than 350 wild flowers and 30 species of bird.

Queen decides to “grow our own veggies”

M
eissner has installed a large 
generator at Sechaba Medical 
Solutions’ Johannesburg head 
office. This 1 MVA, 400 V 

three-phase Himoinsa generator ensures 
that  Sechaba can continue to administer the 
Sizwe Medical Fund and Gen-health Medical 
Scheme when there is a power cut.

Sechaba runs a large data centre linked to a 
call centre that communicates with all major 
hospitals and medical service providers in the 
country. During installation Meissner had to 
ensure that the company had full power at all 
times and to achieve this a standby generator 
was installed while Sechaba’s old generator 
was removed and the new, much larger, 
Himoinsa generator was installed.  

Eric Rantsho, Sechaba’s chief information 
officer says the company relies heavily on its 
information technology infrastructure and as 
such cannot be without power for protracted 
periods.  Now that the new generator is in 
place he says the company is confident that 

its day to day operations can run even when 
the municipal feed is interrupted.

Meissner’s project management team 
was responsible for the co-ordination of the 
project, which demanded meticulous planning 
at a time when the Sechaba administration 
system was undergoing a major upgrade.  

In order for the installation to be carried 
out Meissner arranged that Johannesburg’s 
City Power would switch off the transformer 
supplying the entire city block for a period 
of two days.  The new generator, weighing 
11 tons, was installed in the basement of 
Sechaba’s offices. To move the generator it 
was necessary to lift it over the top of a five-
storey building and then lower it down seven 
storeys through the centre of the building into 
the basement.  

Meissner hired a 50 metre high, 440-ton 
crane that was assembled on site.  A block 
in central Johannesburg had to be closed to 
traffic for the weekend when the generator 
was installed. 

The Himoinsa generator is enclosed in a 
weatherproof, sound attenuated enclosure 
and its exhaust system is reticulated so that 
fumes can be filtered and catalysed before 
being safely expelled. The unit can run at full 
capacity for up to three days. 

Five storeys up and seven storeys down 

The Meissner generator is lifted off a flat-bed truck 
before being hauled over a five storey building and 
lowered into a basement where it will spend the 
rest of its days. 
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J
ohannesburg’s Bus Rapid Transit (BRT) system will begin 
operating by the end of August after it was delayed by taxi 
drivers who held violent protests throughout the city and 
accused the city’s planners of deliberately excluding them 

from the Rea Vaya project.
Taxis will not be allowed to use the dedicated median lanes and will 

not be allowed to have the same origin and destination as a BRT bus 

according to Rea Vaya project manager Bob Stanway. He says that 
about 575 taxis will be affected by the BRT system. 

At this stage, 25 bus stations and a 25 kilometre section of the 
trunk route should have opened in June but now, with the delays, phase 
1A of the project will start in September. The stations are currently 
being fitted with closed-circuit television cameras, variable message 
systems, public address facilities and global position systems. 

Stanway says that taxis will not be permitted to use the centre lane 
of the highways or roads as this is reserved for the Rea Vaya system. 
He did not say how the centre lanes will be policed. 

Apparently the BRT control room in central Johannesburg must 
still be completed and once this is finished Rea Vaya will have 143 
buses available to commuters. The service will run from 05h00 until 
midnight daily.
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T
he National Union of Students in 
Britain has called on the govern-
ment to drop all tuition fees for a 
university education and replace 

these with a graduate tax in what is seen as a 
radical departure from decades of opposition 
to paying tuition fees. 

Under the plan, tuition fees of up to £3 225 
a year would be abolished and, instead, grad-
uates would contribute between 0,3 percent 
and 2,5 percent of their salaries to a national 
trust over a 20 year period. 

The actual contributions made to the trust 
would depend on a graduate’s salary. So, for 
instance, a graduate earning say £40 000 
would pay £125 a month whereas someone 
earning £16 000 a year would pay just £5 
a month. 

In terms of the plan the trust would remain 
an independent body and would distribute the 
money it received to universities through the 
Higher Education Funding Council for Eng-
land. 

Universities have been lobbying govern-
ment for some time now in an effort to get 
the cap on tuition fees lifted so that they can 
meet the rising costs of providing higher edu-
cation to students in Britain. 

Vice-chancellors at various universities 
have urged the government to lift the maxi-
mum fee from £3 225 to £5 000 or more. 

The National Union of Students condemns 
this plan saying that the richest students 
would be able to choose where they wanted 
to study while the poorer students would be 
unable to afford a spot at the more presti-
gious universities because of the higher costs 
of enrolling at these institutions. 

Interestingly, under the NUS plan the 
contribution made to the trust by a student 
would be determined not by how much he or 
she earned but by how many credits of univer-
sity study they had completed. 

This, say the NUS, would enable students 
to move in and out of study modules, and al-
ternate between full- and part-time courses 
too. Employers would be encouraged to make 
voluntary payments into the trust. 

Under the existing legislation most stu-
dents borrow money for their fees from the 
government through the Student Loans Com-
pany (SLC). 

The NUS says that under its programme, 
the trust would raise at least £6,4-billion a 
year within the next 20 years. To set the pro-
gramme up the NUS has urged government 

to take the £4,5-billion a year that it spends 
on student loans and put it into the new trust 
and then immediately drop the tuition fees 
until graduates start repaying their loans 
once qualified.

New plan to pay for learning

Jo’burg’s BRT delayed until August
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C
ommunity television 
stations may become 
as widespread as the 
community radio sta-

tions now that the broadcasting licence terms have been relaxed and, 
with the introduction of the new digital terrestrial television trans-
missions it seems likely that the demand for community television 
services may increase sharply. 

However, television is an expensive business and setting up a new 
broadcast facility can cost tens of millions of rands, perhaps more. So 
with this in mind, Spescom has set up a television in a box package 
that is said to be ideal for the smaller community television services. 

As Sean du Toit, managing director of Spescom Media IT says, 
the biggest barrier to entry is the cost of establishing a broadcast 
operation costing up to R30-million, which for a small community 
service is a lot of money to invest in a new business that has no 
guarantee of survival. 

The television-in-a-box concept costs just R3-million to set up an 
provides a new community television service with a complete solution 
that includes three Sony XDCam EX high definition cameras, a Ross 
CrossOver HD studio mixer, Miller camera pedestals and PlayBox 
Technology’s playout solution. 

Du Toit says that a news studio needs to have at least three cameras, 
video editing and audio final mix facilities, a server transmission 
system.

To meet this increased demand, Spescom Media IT has in conjunction 
with various overseas suppliers, designed an integrated low-cost 
solution will not compromise quality or impede future scalability of 
the broadcasting operation.

Du Toit says the technologies used provide tightly integrated solution 
that should provide start-up organisations with a real solution that 
includes a stable, reliable technology platform. He says that it will 
take just six weeks for a community station using the television-in-a-
box solution to be up and running within six weeks – and this includes 
training the staff on how to use the equipment.  

I
t’s not necessarily true that scientists are boring – it’s just that 
they seem to get bored more quickly than others. Why else 
would a researcher wonder why people got wetter in a drizzle 
than in a downpour. Then the researchers set about trying to 

find the answer. 
Apparently it didn’t take them long. You see meteorologists assumed 

that the bigger, heavy raindrops that occur during a downpour will be 
falling at a great speed than the small, more frail little drops that 
characterise drizzling rain.

Guess what? They were wrong. The smaller drops actually fall faster 
than the big drops. In fact the researchers can prove this because their 
three-year study of 64 000 rain drops have determined that the small 
drops are quick little blighters – more like sprinters than heavy-weight 
plodders. 

The team of physicists from Michigan Technological University and 
the National University of Mexico say their findings prove the weather 
forecasters have been using the wrong formula to predict rainfall and 
have also been over-estimating the amount of rain that will fall. 

They accept that the small raindrops cannot actually fall faster 
than their “terminal speed”, which is the speed when the downward 
force of gravity is the same as the upward air resistance. 

The puzzling finding, though, was that small raindrops are falling 
faster than they should be able to, based on their weight and size. 
Using highly sophisticated measuring equipment the researchers 
found clusters of raindrops that were falling at a faster rate than the 
terminal speed predicted.

The scientists believe these super-terminal drops stem from the 
breaking-up of larger drops and it’s the fragments of these that 
continue at a higher speed. The data was gathered during natural 
rainfalls at the Mexico City campus of the National University of 
Mexico. 

The researchers say that their findings will allow meteorologists to 
more accurately predict weather and rainfall patterns and considering 
that about 30 percent of the economy (including agriculture, 
construction and aviation) in Mexico is directly influenced by accurate 
rainfall predictions it is an important finding. 

A TV broadcast  
network for R3-million?

Small raindrops fall quicker than big ones

July 2009                                                                                                                                                                                                                              9





11	 	

WWatt’s Going On?

S
iemens, aware of the challenges 
that companies and individuals 
face due to global climate change, 
is working on a number of solu-

tions that will make a contribution to creat-
ing sustainable energy solutions throughout 
the world and claims that it is in a position 
to provide solutions to some of the immediate 
threats. 

Andrew Hall, acting chief executive of 
Siemens, says the company has created an 
environmental portfolio with products that 
can help to save vast amounts of unwanted 
carbon-dioxide emissions annually. 

“The environmental portfolio embraces 
nearly all relevant areas involving the gen-
eration, transmission, distribution and use of 
energy as well as other environmental tech-
nologies, covering nearly all divisions in the 
company’s industry, energy and healthcare 
sectors,” he says. 

“To qualify for inclusion in the environ-
mental portfolio calculations, a product 
must reduce greenhouse gas emissions or, as 
an environmental technology, help combat 
water and air pollution. In this respect, our 
gas turbines, energy-efficient lighting, wind 
turbines and eco-friendly trains make the 
biggest contribution towards reducing car-
bon dioxide emissions.” 

In 2008, Siemens generated revenue of 
just under €19-billion – around a quarter of 
its total revenue – with products and solu-
tions from its environmental portfolio. 

“For Siemens, environmental protection 
has two key aspects. Firstly, we take product 
stewardship seriously and place great impor-
tance on product-based environmental pro-
tection, with products, systems and services 
that are designed to achieve high standards 

in terms of environmental compatibility,” he 
says. 

“Secondly, we implement measures to 
ensure that, at facilities where our company 
is located, we maximise resource efficiency 
and keep emissions as low as possible.”

Siemens consolidated its products and 
solutions for environmental and climate pro-
tection into its environmental portfolio and 
had independent auditors review the portfo-
lio and the methodology used. 

Then, those products and solutions were 
used to reduce reduced customers’ carbon 
dioxide emissions by about 34-million tons. 
With the savings achieved by products and 
solutions installed in previous years, emis-
sions were reduced by a total of 148-million 
tons.

“This equates to the amount generated 
by three megacities together – New York, 
London and Hong Kong,” says Hall. “By 
2011, these annual carbon dioxide savings 
are projected to total about 275 million tons, 
an amount equal to the current emissions of 
London, New York, Tokyo, Singapore, Hong 
Kong and Rome.”

“For us, sustainable development in en-
vironmental protection implies the respon-
sible and careful use of natural resources, 
which is one of the reasons why we assess 
the environmental impact in the early stages 
of product and process development,” he 
says. 

As power generation and energy trans-
mission lie at the heart of economic growth 
and prosperity, Hall says Siemens believes 
energy must be generated and used in a 
manner that is friendly to the environment 
and helps advance the cause of climate pro-
tection. 

“To this end, Siemens has devoted mil-
lions of Euros and dedicated a global team of 
tens of thousands of employees to research-
ing and developing technological innovations 
that will  play a key role in increasing the 
efficiency of power generation, transmission 
and consumption while avoiding damage to 
the environment,” he says, 

“The advances in technology centre on 
higher efficiency, meaning at one end of the 
cycle, less fuel is used in the generation of 
power while fewer pollutants are emitted at 
the other,” he says.

As an example of this efficiency, Sie-
mens says its combined cycle power plants 
will soon achieve efficiencies of 60 percent, 
while combined heat and power can achieve 
overall efficiency factors of over 90 percent.

According to Siemens more than 6 400 
of the company’s wind turbines have been 
installed with a peak performance of 5,700 
MW, while high-voltage direct current trans-
mission technology enables electricity to be 
transmitted over distances of up to 2 000 
kilometres with minimum loss. 

Products and solutions installed by Sie-
mens for customers between 2002 and 2007 
that are still in use today reduce carbon di-
oxide emissions by 114-million tons per year. 

Siemens says it aims to reduce its own 
carbon dioxide emissions by 20 percent (in 
relation to revenue) by 2011 compared with 
its 2006 figures.

It is also involved in various internation-
al climate protection initiatives, including 
Business for Climate Protection, the US Climate 
Action Partnership and the Clinton Climate Ini-
tiative. 

Siemens is working on a number of new 
technologies aimed at reducing pollution.

Siemens cutting  
carbon emissions worldwide
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New technologies –  
are the opportunities real?
By former SAIEE President, David H Jacobson and Victoria Cooper of PricewaterhouseCoopers

Over the past six years 
PricewaterhouseCoopers’ 
(PwC) has surveyed and 
reported on challenges 
and opportunities such as 
growing revenues, raising 
capital, and intellectual 
property (IP) management 
for CEOs of emerging soft-
ware companies. In this 
year’s Survey and Report, 
PwC examined the roles 
that search, discovery and 
social networking technol-
ogy and applications are 
playing and will play in 
the future of marketing and 
purchasing products and 
services in consumer and 
business communities. 
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W
ith the rapid increase of blended or multimedia search 
results, which include video, images and blog posts, as 
well as personalisation searches, business is well and 
truly headed into a new era. The emergent Selfsumer 

trend is stimulating a number of activities and innovative applications 
in society and business. This will transform how companies obtain the 
most benefit from new media advertising, both online and offline. 

We examined the effectiveness of collaboration systems for prod-
uct innovation and development as important business tools for the 
second decade of the 21st century and how companies are exploring 
how to gather and use unstructured information and tacit knowledge. 

PwC believes that the so called prosumer, who shopped online, 
helped design products and enjoyed targeted, personalized advertising 
is now become the Selfsumer, who searches for and discovers bits and 
pieces of offerings and advertising of products from multiple sources. 

This emerging trend is another fundamental change for advertising 
agencies and retailers to contend with, and will require them to think 
more creatively about the development of new product, promotional 
content and e-commerce channels to service the Selfsumer. Adver-
tisers will have to adapt more and more to purchasers’ new online 
skills and tastes enabled by search, discovery and social networking 
technology. 

Those who advertise will have to make the content ingredients 
available in new ways and new forms including creative video, allowing 
Selfsumers to assemble their own selection of possible purchases, in 
other words, their own, self-created advertisements, product selections 
and reviews. This will completely change the nature and structure 
of online marketing, advertising and sales, not only on the Internet, 
but also on TV, which is becoming more and more interactive and 
personaliaed. Both conventional and recently emerged personalised 
advertising is going to be largely ignored by Selfsumers who will 
prefer to assemble their own bouquet of information, comparative 
advertising knowledge and product selection, thereby enabling truly 
personalized e-commerce. 

The effect on mobile commerce will be enormous. Up to now, 
mobile commerce has been adapted to fit a mobile platform, but with 
the emergence of powerful smartphones, this is changing drastically 
as consumers can personalise their products and choices. 

The Selfsumer will use powerful, easy-to-use, adaptive software 
mashups tools (web applications that adaptively combine data and 
functionality from more than one source) to decide on the fly when 
to buy, what to buy, what combinations to buy, and where to buy it. 
Selfsumers will not work alone and will collaborate to seek out and 

decide on their own purchasing preferences through social networking, 
brand and product awareness reinforced by advertainment, rather 
than commercials as we know them today. 

Our survey respondents clearly appreciated the importance of these 
consumer and business trends, and 98% recognised that Selfsumer 
behaviour is becoming a major driver of changes to online search, dis-
covery, and associated consumer and business software applications. 

Blended results are also being provided by search engines at a 
rapid rate. These include video, images and blog posts, along with 
more traditional forms of information such as articles. Of these 
varied formats, video is of particular importance. ComScore data 
from November 2008 showed that YouTube accounted for 25% of all 
Google searches in the US. If YouTube were a standalone site, it would 
be the second-largest search engine after Google, larger than Yahoo. 
Interestingly, among blog readers (who are exhibiting Selfsumer 
behaviour), blogs have become a more important tool for identifying 
new content than search engines. For frequent readers, 38% said blog 
links were the top tool for discovering new blog content as compared 
with 34% who voted for Web search. Blogs also have more impact 
than social networks, with frequent blog readers saying they trust 
relevant blog content for purchasing decisions more than content 
from social networking sites.

Personalisation is also going mainstream. Google is leading the 
way with applications like SearchWiki and Preferred Sites, with the 
search engine including the user’s location, recent searches, and which 
data-centre his/her search is sent to when determining the top ten 
results for a search. 

Perhaps most important, is the growing awareness of the authority 
of a site, determined in part, by the number of links to a site and buzz 
about it, garnered from social networking sites. 

The Semantic Web, long predicted as the holy grail of the Internet, 
is finally taking shape as a significant factor in online search. These 
technologies let computers process the meaning of web pages instead 
of simply downloading or serving them up blindly. Indicative of the 
rising importance of the semantic web is Microsoft’s acquisition of 
semantic search engine Powerset in 2008, and Twine, a web organizer, 
based on semantic technology, launched publicly in October 2008. 

On its website, Twine describes itself as a “new way for you 
to collect online content – videos, photos, articles, web pages and 
products – and bring it all together by topic, so you can have it all in 
one place and share it with anyone you want.” Twine is “powered by 
semantic understanding, which means Twine gets to know you. 

It automatically learns about your interests and makes connections 

continued on page 15
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and recommendations tailored to you.” Search has come of age and is 
now enabling true discovery. 

Customer-focus in business and marketing 
It is both interesting and significant that survey respondents unequiv-
ocally saw that the rise of the Selfsumer would change the ways in 
which companies reach and convince their customers and clients to 
purchase their goods. In recognising that Selfsumer behaviour world-
wide would have a high impact on companies’ marketing and sales 
strategies, PwC published two reports emphasising themes of special 
importance during 2008: How the Consumer Conversation Will Trans-
form Business and Navigating the Era of the Empowered Consumer. 
“Consumers are leading a massive, global conversation about prod-
ucts, services and companies… Consumers use online media, phone 
calls, emails, chats, and text messages to discuss what, when, and how 
they buy. And consumers, not marketers, lead the discussion.” 

“With consumers undoubtedly in control, companies need to step 
away from traditional business models and collaborate in new ways 
both with each other and directly with their customers. … Listening 
to the wide variety of digital consumer conversations underway today 
– about your customers, your company and your competitors – and 
incorporating their perspectives into your organisation’s day-to-day 
operations can help illuminate the path forward.” 

“Consumers are leading a massive, global conversation about 
products, services and companies… Consumers use online media, 
phone calls, emails, chats, and text messages to discuss what, when, 
and how they buy. And consumers, not marketers, lead the discussion.” 

In How consumer conversation will transform business, PwC notes 
that “there is a great deal of investment and innovation occurring in 
technologies that translate vast amounts of free-form, ‘unstructured’ 
consumer conversation into metrics and indicators. This activity 
verifies that the technical functionality necessary for analysing 
consumer conversation is a rapidly maturing business, and will 
continue to fuel even greater capabilities leading to better insight and 
decision-making.”

The number of US patents for customer analytics/customer-centric 
technology has increased sevenfold over the past nine years, and 125 
percent over the past four years. This compares to a gradual decline 
of 13.9% in the overall number of patents during the same period. In 
Canada, one start-up in this area is Sysomos. 

Sysomos mines information from social media sites such as Twitter 

and Facebook and close to 30 million blogs. Findings are graphed 
by time, sentiment and demographics to provide a full picture of the 
buzz around products, brands, public figures or issues. Co-creator 
Nilesh Bansal says, while other companies already monitor web 
conversations, they generally only track how often a brand or product 
is mentioned. Sysomos’ offering is unique in that it captures what is 
being said, who said it, and the sentiment.

Companies recogniae the importance of being online in order to 
promote their products and brand. Almost half of online adults read 
ratings and reviews at least once a month, and 19% post them. 
Statistics show that nearly twice as many read reviews in 2008, 
compared to 2007. One in three online adults now read blogs at least 
once a month, while 18 percent comment on them. Blog readers as a 
group grew by nearly 50 percent over 2007. 

Social networks have also taken off in 2008, with 24 percent of 
those online now visiting a social network at least once a month. 
Correspondingly, online advertising spending is forecast to grow 
from $23,6-billion in 2008 to $42-billion in 2013. Online video, in 
particular, will see high growth, as spending in this area is forecast 
to grow to $4,6-billion in 2013. This represents a sevenfold increase 
from the $587-million spent on the same format in 2008. Experts 
predict that, by 2012 more than four out of five Internet users will 
watch online video ads, an increase of two thirds from 2008.

Companies are also relying on less direct approaches, such as social 
influence marketing. This allows online users to provide positive social 
influence, by word-of-mouth marketing for a product, company or 
website. In his article about the persuasive consumer, Josh Bernoff 
notes that just fewer than 50% of US adults currently online are 
classified as “persuaders”. He describes these as “Those who tell 
others about products that interest them. They’re brand-motivated, 
open to ads, and highly active in social applications. To energise 
persuasive customers, marketers should listen and respond to their 
feedback, give them content to pass around, and appoint them as 
product ambassadors.” 

The Coca-Cola Company has used the analysis of consumer 
conversation, in combination with traditional market research, 
to create and market new products for changing taste profiles. By 
analysing consumer conversation, the company realised that words 
such as ‘diet’ and ‘light produced a markedly negative reaction among 
certain demographics. By understanding the nuances of words in 
conversations (and the behaviour that necessarily stood behind 

continued on page 16
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them), Coca-Cola was able to recognise that there was a portion of the 
population that would in fact want a diet beverage if it wasn’t labelled 
as such. Hence the birth of Coke Zero. 

Hewlett-Packard (HP) is one company paving the way of social 
influence marketing. Over the past year it has undertaken some 
campaigns with social media elements. The company’s slogan is, The 
Computer is Personal Again, and initiatives included a contest in 
partnership with MTV inviting participants to submit designs for a 
special edition HP laptop. Called Take Action, Make Art, the winner 
was rewarded with the design featured on an HP laptop. The event 
drew 8 500 submissions from youth across the world with regional 
winners being selected by popular vote, and the final winner being 
chosen by a panel of judges. The site drew five million hits.

HP has also launched a line of computers, in partnership with 
Vivienne Tam, targeted at fashion-conscious buyers. The line includes 
matching clothes and a virtual catwalk, and the initiative has attracted 
a lot more attention in the blogosphere than one might expect. 

This demonstrates that women in particular seem to be targets for 
social influence marketing; this was reinforced in a New York Times 
article that discussed a subset of affluent women dubbed ‘marketing 
multipliers’. 

The label refers to women who spend twice as much as other affluent 
women on technology and fashion, and use dramatically more online 
and offline word of mouth to increase purchases. The study labels the 
subset ‘powerful catalysts for purchase behaviour and brand influence.’ 

It goes on to say, “Marketing Multipliers have different media 
behaviour, especially, online, and are active contributors to the virtual 
world, not just passive readers. 

They are twice as likely to post to blogs or to publish their own web 
pages, compared to other women. . . Marketing Multipliers are more 
likely to seek out in-depth information on products.” 

In the investment category, for example, 45 percent follow up on new 
investment products they see advertised, and 53 percent of Marketing 
Multipliers in the automotive category “follow information related to 
new safety features.”

In his article on social influence marketing, Shiv Singh takes a 
different stance. He differentiates between brand advocates who focus 
on gathering product information and purchasing them, rather than 
spreading the word through social media sites and influencers, who 
are “the people who are solicited for advice while a consumer is in the 
consideration phase of a purchasing decision.” 

Singh maintains that retailers can’t reach influencers because they 
cannot know who they are; they vary according to the purchaser. 

Instead, he suggests that businesses need to be more deeply integrated 
within social networks in order to make it easier for consumers to 
solicit feedback from peers. 

He also suggests linking to third party review sites, leveraging 
employees to build online communities. Connect more directly with the 
offline shopping experience, and perhaps most importantly, make the 
product a discussion point so that it will naturally attract the attention 
of online conversations.

Consumerisation of technology now enhancing companies 
Companies are experiencing the ‘consumerisation’ of technology, 
where consumer technologies are increasingly being adopted by 
companies and used to improve productivity, develop software faster, 
share knowledge, track projects, and make information systems more 
accessible to employees. 

The trend is being driven in part by the entry of ‘digital natives’ to the 
workforce. Gartner analyst, Steve Prentice says, “Innovation is now 
coming from consumers and their favourite technologies. Consumers 
are increasingly in charge. They are driving the specifications of 
technology. They are driving disruption and changing the balance of 
power.” Apple is one company that is looking to benefit from this 
trend; it is taking a ‘skim and penetrate’ strategy, in which it ‘skims’ a 
group of early consumer adopters, and later hopes that these adopters 
will evangelise the product and help it reach broader adoption.”

This has also extended to social networking technology. Forrester 
found that 56 percent of North American and European businesses 
considered Web 2.0 a priority in 2008. The adoption of Web 2.0 
technologies is expected to grow at a healthy rate through 2013, 
from US$455-million in 2007 to US$4,646-million in 2013, with 
social networking accounting for nearly half of spending through the 
forecast period.

Businesses generally are becoming adventurous in using technolo-
gies to accelerate their successes and are introducing novel approach-
es beyond merely adopting technologies driven by consumers. Life sci-
ence companies, for instance, anticipate being able to shorten research 
and development processes by as much as two thirds by 2020, using 
virtualisation technology to predict the effects of new drug candidates 
before they enter human beings. Other benefits include reduced clinical 
trial costs. 

Virtual man could ultimately evolve from the deployment of existing 
technologies that are connected in a new way. Models of the heart, 
organ, cell systems and musculoskeletal architecture are already 
being developed by academics around the world. Such technologies 
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can be used to simulate the physiological effects of interacting with 
specific drugs, and identify which drugs have a bearing on the course 
of a disease. Some companies using virtual technology have reduced 
clinical trial times by 40 percent, and reduced the number of patients 
required by two thirds.

Collaboration in product innovation 
There is increasing realisation among business executives, designers, 
researchers, developers and manufacturers that we now are well and 
truly in the age of collaboration. 

With geographical separation between teams, and even between 
team members a reality, the need for effective collaboration tools and 
systems has been heightened during the past year. The drive toward 
effective collaboration systems is being strengthened by the fact that 
product innovation is increasingly taking place outside of companies. 

Open innovation is about how you get to ideas faster and more 
efficiently. It’s recognising that a good idea can come from anywhere, 
and creating structures that can recognise good ideas more efficiently. 
With technology facilitating and reducing the cost of collaboration, 
open-source innovation offers tremendous new efficiencies to 
companies around the world. PwC believes that collaborative systems 
will be the core tool of innovation in businesses of all kinds, and that 
software companies in Canada have good opportunities to enhance 
the effectiveness of clients’ collaborative efforts by supplying them 
with collaborative tools, products and/or Software as a Service 
(SaaS) solutions. Collaborative techniques are evolving rapidly as 
new ideas emerge from online experiences. 

Wharton uses the term crowdsourcing, which it defines as open 

innovation allowing collabora-
tion with partners to solve busi-
ness problems. The archetype of that 
model is Waltham, Mass.-based Inno-
Centive. It matches corporate ‘seekers 
who have science, engineering and business 
problems with amateur ‘solvers’ worldwide. The 
‘solvers’ then compete for bragging rights and, often, 
token rewards, to provide the best answers to the corporate prob-
lems. “Most companies are not looking for a big innovation they can 
knock out of the ballpark. Rather, they want a relatively quick fix for 
a specific piece of a larger puzzle.”

The four most widely accepted core requirements for an effective 
collaborative system in PwC’s view are: 
•	 A single database storing all content, enabling easy access to 

stored multimedia by members of the collaborating team. 
•	 The ability to keep communication between members of the 

collaborative team entirely within the collaborative system and 
not have to use external mechanisms (e.g. conventional email, 
which entails leaving the confines of a collaborative system). 

•	 Enabling secure communication with allowed parties outside the 
enterprise’s firewall.

•	 The ability to store, work on and mine multimedia or ‘unstructured 
information’ rather than only conventional text and numbers. 

Using consumers as innovators is another area of collaboration 
being explored by companies. It has the customer needs, greater 
loyalty and, potentially, reduced costs for customer acquisition 
and product development. As noted above, involving consumers in 
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product development helps to engage the Selfsumer and increase a 
company’s visibility in online communities. Some recent examples 
include the shirt retailer Threadless, which sells merchandise online 
and now in a physical store in Chicago that is designed interactively 
with the company’s customer base. 

Peugeot invited people to submit car designs online, and attracted 
four million page views on its site. The company built a demonstration 
model of the winning design to exhibit at automotive marketing 
events, and partnered with software developers to get it included in a 
video game. 

Even business-to-business companies are starting to co-create with 
customers. Corporate users of SugarCRM’s customer relationship 
management software customise it to meet the specific needs of their 
customers’ industries. 

Video communications in business 
Video in business is another effect of the commoditisation of 
technology. The consumer who uses technology has become the driver 
of applications of that technology in business. 
Already, it is possible to search pictures and videos not only using 
textual ‘tags,’ but also by direct comparisons of faces and places. 
Companies providing application software and services include, Idee 
Inc. in Canada, VideoSurf and Digitalsmiths. 

Already, webcams inbuilt into laptop computers enable inexpensive 
video conference calls, anytime, from anywhere. And it is not only 
tiny cameras embedded in smartphones and other hand-held devices 
that will be responsible for the emergence of video in everything. 

Unstructured information and tacit knowledge 
The tacit aspects of knowledge are those that cannot be codified, 
but can only be transmitted via training or gained through personal 
experience. Keys to successful real-time collaboration include: 
•	 A single database for documents of all types; 
•	 A single database for information of all types, “unstructured 

information”; 
•	 Discovery going beyond search; 
•	 Social networking, and; 
•	 Ease of use. 
Companies remain challenged to capture unstructured and tacit 
knowledge. For example, traditional search and find does not always 
yield the desired results. Unified communications and collaboration 
tools integrated into social networking platforms make information 
and knowledge available anytime, anywhere, via any device. This is 
achieved by allowing users to click-to-call, click-to-chat or click-
to-conference (audio, web and video) an expert or group of experts. 

Enterprises can facilitate the transfer of tacit knowledge. In addition, 
users can record the interaction, and transform it into a new document 
containing the knowledge of all participants. This can in turn be made 
available to other people. 

PwC’s Winter 2009 Technology Forecast notes that the current 
challenge facing organizations is not just to capture and mine un-
structured information, but to combine it with structured data. Un-
structured information is typically associated with strategic functions 
and tends to be captured by content management systems rather than 
relational databases, while structured tends to be more operational. 

The empowered consumer 
‘Net generation’ panelists who participated in PwC’s day-long summit 
on evolving technologies and changing consumer behaviour noted the 
following: 

Pull, don’t push: While they may skip ads on their Digital Video Re-
corders (DVR), the Net generation says they still receive plenty of 
marketing, on their terms. As one Net Generation panelist noted, “It’s 
the responsibility of advertising executives to get us to want to be in-
volved in their marketing.” The best advertising for her generation, “is 
not pushed on us … be interesting,” she says, “and you’ll draw us in.” 

Be transparent: The Net generation appreciates efforts to leverage 
their personal information to deliver more relevant content and 
advertising, but companies must be upfront about how and when they 
use this data. “If you try and hide it, someone will find out. Who do 
you want your consumers to hear it from?” 

Offer choice and a deal: If you want to experiment with close 
monitoring and use of online behaviour, allow consumers a choice 
of whether or not they want to participate. Better yet, give them 
incentives, such as discounts or free add-on services. 

Make information easily accessible: Young consumers say they hear 
about products and services primarily through word of mouth. Once 
they hear about your brand, make sure it’s easy for them to get 
information. 

Incorporate the net generation’s viewpoints into your operations: 
As one panellist aptly put it, “We all need mentors twice our age and 
half our age.” 

PwC’s 2009 Technology Forecast notes that organisations need 
to capture and mine unstructured information and combine it with 
structured data. The unstructured data is typically associated with 
strategic functions and tends to be captured by content management 
systems rather than relational databases, while structured information 
tends to be more operational. Software companies are using a 
combination of structured and unstructured information to create 
strategy management tools that assist modern-day management.
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Dear Paddy, 
Letter on page 43, Wattnow, May 2009, refers. 

An alternative cause of global warming can be found in the book 
entitled The Chilling Stars; A Cosmic View of  Climate Change, by 
Henrik Svensmark and Nigel Calder, published by Icon Books, UK, 
2007. The author’s theory seems scientifically based (at least to 
the layman on the subject.) He has done experiments to prove his 
theory, and has much supporting evidence from a variety of scientific 
diciplines. He also claims that the CERN accelerator authority has 
agreed to carry out his experiment on a much larger scale in a year 
or two. Definitely worth reading (as is your magazine)!

Regards,  
Austen Williams.

Dear Paddy,

Sitting with another power failure and watching the flickering can-
dlelight playing with the shadows of the dark, the windmills of my 
mind started turning. . . what follows is a bit tongue in cheek, but 
then many a truth is spoken in jest.

Let’s look at the transport scene, and, yes, the figures are all ap-
proximate but reasonably typical.

Coal is used to fire boilers to make steam to power turbines to 
rotate alternators to generate electricity. The overall efficiency in-
put to output with the thermal, mechanical, electrical conversions 
is around 35%.

Electrical transformation and distribution efficiency is around 
98%.

The AC to DC conversion efficiency to charge a storage device 
(battery) is around 90%.

The DC to chemical conversion efficiency in one of the best pow-
er to weight batteries like, lithium, is around 99 percent.

The battery is now used to drive an electric car, that’s chemical, 
to electric conversion with efficiency around 95 percent and an 
Electric motor efficiency of around 90 percent.

So the overall input to output efficiency would be a maximum of;
100 X 35/100 X 98/100 X 90/100 X 99/100 X 95/100 X 

90/100 =  26.13 percent.
An internal combustion (IC) engine has an efficiency of a 

maximum of around 30% while the overall for a car fitted with  
the IC engine could be as low as 15 percent (It all depends on what 
you include in the measurement process).

The thought comes to mind that electric cars are still problematic 

because of batteries, the Eskom woes and coal fired power stations, 
so perhaps we should be looking at a steam-engined car!

The efficiency could be around 35 percent and it is an ideal 
traction motor! It does not have to look like the century old 
Stanley Steamer. It could have a flash boiler, which means no large 
volumes of steam stored so it could be as safe as a hot lithium 
battery or a tank of petrol. It could be around the same size as the 
much-vaunted Toyota Prius. Condensing the steam back to water 
pushes the water usage down dramatically.

Oh and fuel, well, why not powdered or pelleted coal with an 
electric auto feed system.

As for smoke and fumes it might be less than all the taxis and 
heavy vehicles that pass me everyday.

This could be an interesting project for mechanical engineering 
students.

It all goes to show that while the electric vehicle has its place, the 
internal combustion engine is probably going to be around for quite 
a long time yet (even if it’s powered by green fuels and not petrol). 
Certainly, if as much funding as is going to the South African Joule 
car (which is going to depend on scarce lithium for its battery) was 
pushed into this or some method of turning kikuyu grass into fuel 
we could just have a winner!

This might get some debate going!
Hopefully its positive and not just criticism.

Regards,
Viv Nel

The article on a new pipeline from Mozambique refers.

In view of the educated audience that your magazine addresses it 
is fairly important to perform a cross check on the claims made by 
Mr Matues Kathupa of PetroMoc.  

The reason why it is disputable is that, until now, the landowners 
of the Lowveld (Mpumalanga) have not been in agreement with 
the project and added to this, all of the EIA regulations are not in 
place, rendering the target dates extremely optimistic.

Bottom line, either somebody is working from the wrong 
assumptions or shenanigans abound.

For feedback from the landowners you can contact their 
spokesperson, Stephan Schoeman. But to spare the public 
unnecessary emotions, can you please review your article.

Regards
Theunis Steyn
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Dear Theunis,
I do not determine other people’s opinions and I certainly don’t 
dictate what they should be either. Kathupa expressed his opinions 
and views. He has that right. The landowners, or their spokesman, 
are welcome to contact me, or write to me with a rebuttal if they 
so choose - Paddy.  

Dear Paddy

Your editorial about fostering an interest in science and technology 
is very significant. Since it was established in 1997, Scifest Africa, 
South Africa’s National Science Festival sponsored by Old Mutual 
and SASOL Ltd, has been very successful in changing popular 
misconceptions and attitudes of the general public, particularly 
learners, towards science, technology, engineering and mathematics 
(STEM). 

During our annual seven day festival hosted in Grahamstown, 
we showcase STEM through an assortment of practical activities 
ranging from lectures, workshops, talkshops and exhibitions 
presented by experts in their field. Through these we create that 
‘whoa[ factor and ignite an awareness of and interest in the 
importance of science in our daily lives. At the 2009 festival, which 
was held in March, more than 68 000 visitors were recorded.

The challenge for South Africa is clearly manifested in our 
skills shortage, and the adequate range of mechanisms currently 
available to address these shortages effectively. In addition to the 
Science Festival we have various outreach programmes where 
we take science on-the-road. Usually to schools in rural areas of 
the Eastern Cape where we present science shows using common 
household things to show teachers that you do not need a laboratory 
to do science. 

The fact that most of the schools we visited last year made an 
effort to attend the National festival this year, is testament that we 
are raising an awareness and sparking an interest in both learners 
and teachers. Scifest Africa also hosts a three day regional science 
festival, modelled on our national festival, in Mthatha. This is funded 
by the Embassy of Finland.

There is an increasing awareness of the duty and responsibility 
of publicly funded scientists to make their work more accessible to 
the general public. Public engagement and communication may not 
come naturally to scientists, and although most are willing to get 
involved, they need some assistance. The media, on the other hand, 
are often intimidated by science and do not know where to find 

credible stories, how to communicate science and how to find media 
friendly scientists. 

Scifest Africa engages in several innovative ways to promote 
effective public engagement of science to place emphasis on the 
benefits of science, but also on areas that affect the general public 
and are of concern to them. These events include community picnics 
and science cafes. We are in the fortunate position in that we 
can connect all (scientists, journalists and the public) and create 
opportunities for all to interact. By doing so, Scifest Africa continues 
to grow the public’s awareness and involvement with science thus 
fulfilling our mission to create an interest in STEM.

Regards
Vera Adams (Director)

Dear Paddy

I have been endeavouring to make up a list of “The Seven Modern 
Wonders of The Scientific World” with the selection criteria covering 
the fact that the ‘wonder’ could not have been foreseen at the birth 
of the last century and should preferably be usable by the average 
person. Some ideas include: 
1.	 The Jumbo jet aircraft 
2.	 The World Wide Web
3.	 The cell phone
4.	 Moon landing and Space exploration (reaching the moon was 

an impossible dream then).
5.	 GPS navigation (even  on your golf cart).
6.	 Oil tankers as the behemoths of the oceans .
7.	 Satellite viewing of the earth via Google Earth.

Perhaps you could refine the selection criteria and then invite 
readers to contribute to that list.

More power to your pen; you have consistently shown that you 
are your own man.

Jim Kearney
Cape Town

I think this might be an excellent idea and our readers are invited 
to make their own submissions. We will then compile a list of the 
most popular submissions for a final selection from our readers. 
Please mail your ideas to paddyh@crown.co.za 

WWatt Says
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A
s world attention focuses on South Africa for results 
from the Confederation’s Cup – a precursor to the 2010 
FIFA World Cup – the pressure on the South African 
Broadcasting Corporation and its associated organisation, 

Sentech, responsible for the broadcast signals, is going to increase 
steadily. 

To provide a world class broadcast signal, Sentech has spent 
hundreds of millions of rands upgrading its equipment so that when 
the opening game of the 2010 World Cup is televised live to millions 
of viewers around the world they will receive great pictures and 
great sound too. 

But the televisions services and the radio signals that emanate 
from the stadia around the country are a far cry from the first 
broadcasts made in this country. For it was in 1923 that General 
Jan Smuts, Prime Minister of South Africa at the time, spoke from 
the Johannesburg studio in his high-pitched, squeaky voice, to 
an audience in Cape Town via a 500 W medium wave, amplitude 
modulated transmitter. The people heard what he was saying and 
the radio broadcasts had begun.

Of course, at the time there was no broadcasting corporation, 
there were no masts, transmitters or advanced, transistorised 
equipment. You see the broadcasts actually started with music 
concerts that were organised by the Broadcasting Committee of the 
South African Railways. 

Exactly why the South African Railways was chosen to broadcast 
music concerts to hundreds of people remains a mystery but the 
broadcasts went ahead, nevertheless, from the old headquarters of 
the Railways in Rissik Street, Johannesburg where, for years, the 
famous Blue Room restaurant was housed. 

In those days – and for years afterwards, the railways was an 
enterprising and technologically advanced organisation, which, as it 

grew in size and stature developed a great sense of history and that 
history was encapsulated in the Blue Room, with solid silver cutlery, 
fine china and, surprisingly the entire collection of one of South 
Africa’s greatest artists, JH Pierneef.

As the music concerts grew in popularity and more people 
tuned in with their crystal receivers, the Post Master General was 
authorised to provide a broadcasting licence to anyone who wished 
to operate what was then called a radio telephone service. 

The fact that the Postmaster-General was chosen for this task is 
perhaps not as much of a mystery because the Department of Posts 
and Telegraphs was responsible for the transmission of telegrams 
and telegraphy services throughout the country and also controlled 
the use of telephones. So to include radio telephone services in its 
portfolio made sense. 

The first regular broadcasts were undertaken by a broadcasting 
company that was owned by Associated Scientific and Technical 
Societies of South Africa (AS&TS), which was housed in Kelvin 
House in central Johannesburg. The South African Institute of 
Electrical Engineers was one of the organisations that belonged to 
the AS&TS. 

The fledgling broadcasting company, AS&TS Broadcasting, 
began transmitting in July 1924 and it was followed, soon after, 
by localised broadcasts from the Cape Peninsula Publicity 
Broadcasting Association in Cape Town and then by broadcasts 
from the Durban Municipality. 

Durban began transmitting radio signals in December of 1924 
and it was the very first municipally-controlled radio station 
in the world. The three companies, in Durban, Cape Town and 
Johannesburg were authorised to collect licence fees from listeners 
within a specified radius from the broadcasting stations – and so 
three new businesses were born. 
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A typical saellite teleport.

continued on page 27

The receiving sets were unwieldy, large and often unreliable 
but as soon as the broadcasts began, pirate listeners – who had 
naturally not paid any fees at all – sprang up all over the country. 
One by one the companies failed as they couldn’t collect enough 
money to keep the services running and advertising on radio was 
still unheard of. 

At this stage top South African businessman, John Schlesinger 
was watching the development of radio with interest. Radio tweaked 
his interest and his business acumen recognised that the growth 
potential was enormous. So he applied to the government for a ten-
year concession to operate a broadcasting service under the name 
of African Broadcasting Company. 

At the time, South Africa’s Prime Minister, General  JBM 
Hertzog, was always watching the development of radio with 
interest. However, he wanted specialised knowledge and advice so 
he was he invited Sir John Reith (later Lord Reith) to visit South 
Africa and to advise him on broadcasting matters. 

At the time, Reith was the director general of the British 
Broadcasting Corporation, which was established an international 
reputation for quality broadcasts or relevant content that would 
appeal to anyone with a radio set. 

Reith agreed to visit South Africa and assist Hertzog. He 
made a thorough study of the situation in the country before 
recommending to Hertzog that the South African government not 
renew Schlesinger’s ten year concession and instead set up its own 
public utility corporation to control radio broadcasts. 

That’s precisely what Hertzog did and the South African 
Broadcasting Corporation was formed in terms of the Broadcasting 
Act (No 22 of 1936). It was mandated to take over the broadcasts 
from Schlesinger’s African Broadcasting Company and in August 
1939 the SABC broadcast its first programmes to listeners in 
various centres around the country. 

Because of the importance of broadcasting the Minister of 
Posts and Telegraphs, Mr T Boydell had established the first 
Broadcasting Board in 1924. It was this board’s role to act as the 
liaison body for all matters relating to broadcasting and among its 
first rulings was the fact that anyone who possessed a receiving set 
that enabled them to tune-in to a transmission would have to pay an 
annual fee of £2,00 to the broadcasting company and a fee of five 
shillings to the Department of Posts and Telegraphs.

This provision remains in force today, although it’s no longer 
necessary to pay a supplementary fee to the Department of Posts 
and Telegraphs or any other government department. In terms 
of the Act, a licence fee must be paid for any television set or 
device (including a computer card) that is capable of receiving a 
transmission signal. Moreover, the fees are considerably higher than 
the paltry £2,00 charged at the time. 

Announcers who were used on the early broadcasts were 
destined to become celebrities and household names, much like 
the announcers of today and some of the pioneering broadcasters 
included Gordon Bird of Cape Town, Buster Brown who worked in 
Johannesburg and Peter Parker, the voice of Durban. 

It was several years before Afrikaans speaking people were 
able to listen to broadcasts in their own language and several more 
years before the various black languages were broadcast too. On 
the musical side, Theo Wendt and Jeremy Schulman were among 
the first regular broadcasters of music programmes from the SABC 
and they were both, successively, appointed as the conductors of the 
SABC Symphony Orchestra, which remained in existence for years 
and was led by such famous musicians as Edgar Cree, Leo Quayle 
and Francesco Mander. 

Rapid progress was made both in terms of technological 
improvements to the transmission equipment and in terms of the 
receivers, which were getting better and better and smaller and 
smaller.
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In the late 1950s, shortly before South Africa was granted its 
independence from Britain the SABC was broadcasting in English, 
Afrikaans and 11 black languages, but it was still dissatisfied with 
the fact that it was not broadcasting nationally. So, in 1960, a 
£17-million scheme was announced that would see 100 transmitting 
masts and 500 transmitters using the VHF/FM signal being set up 
at various sites so that a radio signal could be received anywhere in 
the country. 

It also created its own external service and was broadcasting 
on short-wave using powerful short-wave transmitters that had a 
total strength of 1  000 kW. By 1966, a special, powerful short-
wave transmitting station came into being at Bloemendal, near 
Johannesburg, to enable broadcasts from Johannesburg to reach 
Namibia (then South West Africa), which had repeatedly been 
unable to receive a clear signal.

Shortly after, one of the highest masts in Africa, the Albert 
Hertzog Tower in Auckland Park was erected and programmes were 
beamed across the nation from there – just as they are to this day. 

Nearly all the studio equipment used by the SABC was 
manufactured in its own workshops and it was one of the first 
broadcasting organisations to use completely transistorised 
equipment that it had made itself. The SABC built its own tape 
recorders, turntables and studio control desks.

It was here, in these workshops, that hundreds of young radio 
engineers and technicians received the essential training that would 
equip them to work in broadcasting organisations anywhere in the 
world. 

By 1969, the SABC was broadcasting 15 separate stations, 14 
of these for internal services and one external service. It was at 
that time the legendary Springbok Radio service was at its peak, 
broadcasting for 132 hours a week and attracting advertising from 
a wide cross section of manufacturers and retailers around the 
country. 

The SABC had also set up its own news-gathering service and 
was producing 166 news bulletins a day in the various different 
languages. 

Because of the importance of radio transmissions, Prime 
Minister B J Vorster announced that the Broadcasting Act – 
administered by the Minister of Posts and Telegraphs – was 
henceforth the responsibility of the Minister of National Education. 
Clearly Vorster realised the propaganda value of the radio services 
and wanted to control their content even more tightly. 

South Africa was probably the very last country in the world 
to start broadcasting television signals and it was only in January 
1976 that South Africans were able to watch television. When the 
transmissions started there was a single channel divided into English 
and Afrikaans. By the end of that year there were two television 
stations and 19 radio services.

Of course progress since then has been rapid and varied. There 
are three television channels run the SABC, an independent channel 
from E-TV and a plethora of local, independent radio stations to 
choose from. The liberalisation of the broadcasting means that a 
range of radio services are available via Internet and, once South 
Africa’s bandwidth improves, there will be innumerable overseas 
television channels to choose from too. 

Broadcasting in South Africa has come a long way since the 
first, crackling transmission was undertaken in 1923. And, of 
course, it’s South Africa’s engineers, many of them members of the 
SAIEE who have made a significant contribution to the development 
of this fundamental broadcasting medium.

Today, we have one of the biggest sports broadcasters in the 
world and we have an existing Pay-TV channel that beams its 
signals all over Africa. Yes, in some respects broadcasting has come 
of age and yet, in the years ahead even more sophisticated advances 
will be made. 
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G
ermany is probably one of the most advanced industrialised 
countries in the world and it certainly has a roads 
infrastructure that is more sophisticated than almost any 
other country in the world too. Its autobahns are legendary 

and while not all of them are free of speed restrictions, there are large 
swathes of highway that criss-cross the country allowing motorists to 
blast along at speeds of more than 250 km/h.

Yet, as Korvink points out, the country actually has a ‘remarkably 
low number of deaths’ from traffic accidents on autobahns through 
the country. Surprisingly, there has been a 2,5 fold increase in the 
number of cars on the ‘speed limit free’ German roads, but there has 
been no increase in the number of fatal accidents. 

What are the reasons for this? Korvick points to the strict 
enforcement of safety belts law, firstly, followed by other measures to 
protect human life such as airbags, anti-locking brakes, tyre sensors 
and a plethora of microsystems that have “rendered cars – despite 
increases in power and speed –extremely safe.” Each one of the safety 
sensors and devices in a modern car contains a microsystem or a 
micro-electro-mechanical system (MEMS).

MEMS is the result of electro-mechanical systems having got 
smaller and smaller over the years. The reason? “Smaller systems, 
of course, consume less power and become more reliable, but more 
importantly, they work and respond better and you can pack an 
enormous amount of functionality into these systems.”

Korvink clarifies the size difference between micro and nanotech-
nology as larger than and less than the wavelength of visible light, ie, 
400–700 nm, so in principle, he tells us, micro-devices are not invisible.

Niche markets
“Building a microsystem is an expensive business and it only makes 
sense if you make many of them, and keeping costs down is imperative. 
If millions of a part are needed per year, then you can go to factories, 
like CMOS and get them made,” explains Korvink. “But if you are in a 
niche market, then you need to do something else, and it is these mar-
kets that I intend to focus on today,” he says. “You need components, 

good design tools, good quality manufacturing processes and you need 
resources, human resources and well equipped laboratories.”

Design methodologies and the particle models
“I am very much convinced, that particle models pose very interesting 
alternatives to finite element models, and that these may eventually 
be merged with finite element methods to produce a completely new 
way of looking at simulation,” says Korvink introducing his design 
topic. “From a microsystems point of view, we can very naturally 
handle fluids with free surfaces, complex reologies and confined 
fluid dynamics – and also make the jump from macro- to micro- to 
nano-scale simulation. He shows a dynamic model of a water droplet 
modelled using 200 particles. “This is quite a simple model but you 
can already see both the dynamics and the natural droplet formation,” 
he points out. 

At Freiberg, Korvink and his team have been using particle 
modelling to investigate injection moulding for ceramic micro 
fabrication processes to make very small parts – an alternative to 
the silicon manufacturing processes. “Binder, plastic and powder 
feedstock is injected into a mould of around 100 μm. These are then 
taken out and sintered to give hard metal or ceramic parts,” Korvink 
explains. “The process is different from silicon in that you can use very 
hard materials like tungsten or zirconium oxide as a ceramic for high 
temperature applications.

“Particles not only carry themselves They can also carry energy,  
powder and plastic separately,” explains Korvink. By using particle 
modelling techniques, Freiberg has been able to redesign moulds for 
this process to get good parts and avoid problems caused by string 
formation. 

Particle modelling methods can be applied to injection moulding, 
casting and electro-wetting, ink-jetting and nano-tubes and can possibly 
be extended to fluid structure interaction, ie, droplets interacting 
with a polymer film. Adoption barriers include computational time, 
interaction force problems – how to form the interaction forces and 
course grain theory. “But these I see as mandates for research.”

Microsystems: 
design automation and affordable fabrication

A CSIR President’s lecture was delivered in March this year by 
South African-born Professor Jan Korvink, now at the Freiburg 
Institute in Germany, Department of Microsystems Engineering. 
Peter Middleton reports.
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Topology optimisation in design
“It is perhaps impossible to automate design, but we can support design with 
powerful tools. Topology optimisation typically runs cyclic simulations, finite 
element analysis and sensitivity analysis to find out where best to put the material 
in the design of structures – size shape and topology.”

Korvink describes its use on electrically activated grippers – thermal, electrical 
and mechanical devices made to move because a change of thickness causes 
differential heating when a current is passed through them. The polyoptimisation 
technique can give you the final layout of the micro-device to use.

This design procedure can mix topology, shape and size optimisation, can deal 
with multiple materials, is already compatible with commercial tools and has been 
tested and compared with real designs, so it is fairly robust. On the down side how-
ever, “it is not simple to apply and you need to be an expert user,” warns Korvink. 
Also the definition of the model constraints makes the process very time consuming.

The fabrication of wire coils. 
Coils in the micro domain are wound into inductors, transformers, motors, and 
springs. Korvink shows video images of an automatic wire bonder, which is able 
to make 31 wire connections every second. This is an established technology but 
Freiburg has modified a commercial machine to make 20 magnetic resonance 
coils per second using gold wire – for magnetic resonance imaging machines. 
This technology has tremendous features, Korvink tells us, and is already mass 
production compatible. 

Inkjet printing: A low-cost factory technology
Typically, this involves using cartridge printers with functional fluids instead of ink. 
“We have also just received a new machine from a Dutch company that can modify 
the atmosphere of printing and allow us to work with ultraviolet,” Korvink tells us. 
On the microscopic scale, surface tension completely dominates over gravitational 
effects. The first challenge is to produce reliable droplets – of exact size, moving 
in a straight line at a reliable velocity towards the substrate. Secondly, droplet 
behaviour on the substrate needs to be controlled. “Solvent evaporates faster at the 
edge of a droplet, so particles move towards that edge and away from the centre. 
During fabrication, you want to be able to print discs rather than rings,” he explains. 

“We are currently using the process to print conductive tracts (silver) with high 
conductivities, for rapid prototyping. There are a huge number of materials that 
you can deposit with fine resolution, perhaps fine enough for most microtechnology 
applications. Also, you only deposit material where you need it and you are mask 
free. 

MEMS resources
“Laboratories seed new ideas and new ventures – and to start up new ventures 
we need people, people doing research,” says Korvink in his conclusion. “Good 
equipment is essential and the resolution of equipment needs to be kept up to date 
with the resolution demanded by industry.

“Applications ultimately define where we want to go, fabrication governs how we 
do it and design helps to make the best out of it. To do any of this, we need people 
and an education system that will constantly supply us with well qualified people.” 

Korvink concluded by thanking his colleagues, his research group and students, 
the CSIR and its Material Science and Manufacturing unit. 

The CSIR has organised a microsystems conference for later this year, with 
Professor Jan Korvink as a key international speaker.

Jan Korvink – professor in the department of 
Microsystems Engineering (IMTEK) and co-

director of the school for Soft Matter Research, 
Freiburg Institute for Advanced Studies (FRIAS) 

– delivers the CSIR President’s address.

A particle model of the injection moulding process. 
Microgears are at end of mould tree. The material entry 

point is red with the colours represent pressure.

Topology optimised microgripper shapes showing 
2D and 3D freeforms during optimisation.



T
his pipeline – along with a second 
pipeline — running from Matolo 
Harbour in Mozambique to Kendal 
in Mpumalanga – are at the heart 

of a number of disputes between the National 
Energy Regulator of South Africa (Nersa), 
state-owned Transnet Pipelines, the Ipayipi 
consortium, independent pipeline company, 
Petroline and other independent oil producers. 

The Durban-to-Johannesburg pipeline has 
been designed to carry a number of different 
petroleum-based products including diesel, 
high and low octane petrol, and aviation 
fuel, among others in ‘slugs’ along the entire 
distance of the 700 kilometre pipeline. It will 
cost about R12-billion to complete.

Competing bidder, black economic empow-
erment firm Ipayipi was refused a licence by 
Nersa for this pipeline amid allegations that 
the process adopted by Nersa for awarding 
the licence to Transnet Pipelines was flawed 
and discouraged competition. 

Nersa says that the new 24-inch pipeline 
(incidentally, pipelines sizes are globally 
referred to in the imperial measurement 
rather than the metric measurement although 
it’s obviously possible to convert the figures) 

will be operational by the third quarter of 
2010 when fuel shortages are likely to arise 
in inland areas. 

The existing 12 inch pipeline is able to carry 
a maximum of 74-million litres of refined 
petrol products a week, well below the inland 
requirement for fuel.  

Industry analysts say that demand for 
petroleum products is expected to reach 
17-billion litres by 2010, up from the current 
average of about 14-billion litres. By 2030, 
in just 20 years times, demand for petroleum 
products is projected to reach a staggering 
40-billion litres a year. 

Referring to the awarding of the licence 
for construction and operation of the New 
Multi-Product Pipeline {NMPP), Ipayipi 
spokesman, Clifford Elk accused Nersa of 
bias claiming that the Ipayipi project was 
cheaper than the Transet Pipeline bid and, 
by awarding the contract to an independent 
company, Nersa would have fostered 
competition in what is a tightly controlled, 
highly regulated, petroleum industry. 

Elk says that there are many unanswered 
anomalies in the Transnet bid and the most 
important of these, he says, is how Transnet 

intends to finance construction of the pipeline 
itself. Elk also accused Transnet of making 
“substantial changes” to its initial bid 
and says that these changes have yet to be 
exposed for public scrutiny. 

Of course the funding of the new pipeline 
is at the heart of a dispute between Nersa 
and Transnet Pipelines anyway. In November 
last year, Transnet Pipelines submitted its 
2009/2010 tariff application for the existing 
petroleum pipeline, the new pipeline and the 
storage depots run by the organisation. 

Transnet Pipelines initially asked for an 
82,5 percent increase for the coming year, 
followed by a 73,5 percent rise in 2010/11 
and then a decrease in tariffs of about 13 
percent for the year after that. It also asked 
Nersa to approve a 5,32-cents-a-litre storage 
charge for petroleum products stored at the 
Tarlton facility west of Johannesburg. 

In February this year, Transnet Pipelines 
revised its construction schedule for the 
NMPP and submitted a revised application 
for an increase of 74,42 percent.

Transnet’s reasoning for the tariff hikes is 
that for the two years it will take to complete 
the pipeline (the current phase) the NMPP 
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Pipelines — Gauteng’s 
fuel life-line for 2010
With  millions of new vehicles on South Africa’s roads, the inland regions are expected to face fuel shortages 
from 2010 unless a new pipeline from Durban to Johannesburg is fully operational and is pumping different 
petroleum products to storage farms along the route. 
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represents a huge financial risk for Transnet 
Pipelines and holding company, Transnet 
itself. 

Transnet Pipelines says that the shortfall 
of funds generated after the proposed tariff 
increases cumulatively amounts to R9,4-
billion and this shortfall in cash will have 
to be funded in debt capital markets where 
borrowing, in the current world economic 
crises, is difficult and expensive. 

Transnet Pipelines, in its applications, 
warned Nersa that failure to grant the tariff 
increases would cause “significant financial 
prejudice” to Transnet itself.  

According to the company, tariffs will 
need to rise by 156 percent over the next 
four years to cover the costs of building the 
NMPP. The increase means a 12 cents-a-litre 
rise in 2009/10 and 23-cents-a-litre  hike for 
five years after that. 

Transnet contends that the NMPP will 
remain the most economical way to transport 
refined petroleum products to inland areas.

Despite Transnet’s appeals and its wordy 
justification for the tariff hikes, Nersa was not 
persuaded by the arguments and threw out 
the application in its entirety as it promptly 
reduced tariffs by 10,38 percent for the 2010 
financial year. 

This amounts to a decrease of 1,37 cents-
a-litre for petroleum products bought in 
Gauteng and other inland regions. Nersa says 
that it is not responsible for helping Transnet 
to recover the costs of its investments.

Until the new pipeline is operational, Nersa 
is not prepared to consider any tariff applica-
tions from Transnet Pipelines (or any other 
entity for that matter). Nersa contends that 
Transnet should not be allowed to use tariff 
increases on its existing infrastructure to fi-
nance expansion of its asset base.

Dr Rob Crompton, Nersa’s member re-
sponsible for pipeline construction, says that 
Transnet was trying to justify the tariff ap-
plication on the basis that it needed cash to 
complete the new R12-billion NMPP.

Other inland refiners who objected to the 

tariff application claimed, in their represen-
tations to Nersa, that more than 60 percent 
of any tariff hike would benefit the inland re-
fineries Natref and Secunda and would pro-
vide a windfall of about R1,75-billion a year 
for these operations. 

Crompton (and Nersa for that matter) 
are quite categoric about turning down the 
application because, in terms of the existing  
law, Nersa is only able to set tariffs for 
existing pipelines that are fully operational. 

The pipeline charges vary considerably in 
different parts of the country but in essence 
the route from Durban via Coalbrook to 
Tarlton will attract a levy of 11,67 cents-a-
litre and the same route to Waltloo outside 
Pretoria will cost 11,880 cents. 

Transnet Pipelines controls a rather com-
plex network of existing pipelines broken 
down as follows: 
•	 The liquid fuels network with 32 pump 

stations and depots in KwaZulu-Natal, 
Free State, Gauteng, North West and 
Mpumalanga. 

•	 Petroleum products are injected into the 
pipeline at Sapref and Enref, the inland 
crude refinery at Coalbrook run by Natref 
and at the synthetic fuels plants of Sasol 
I and II at Secunda. 

•	 A gas pipeline from Secunda to Durban 
via Empangeni with offtake facilities at 
Newcastle, Richards Bay and Empangeni.

•	 The pipelines range in size from six inches 
to 20 inches and each one complies with 
the American Code ASME B31.4 for 
liquid fuels and B31.8 for gas. The maxi-
mum allowable pressure is up to 100 Bar 
for petroleum and 59 Bar for gas. 

The pipelines are monitored for 24 hours 
a day from the Master Control Centre at 
Transnet Pipelines’ head office in Durban. 
The organisation uses remarkable inspection 
tools known as intelligent pigs  to check the 
internal integrity of the pipeline.

Currently Transnet Pipelines carries about 
77 percent of all petroleum products from 
coast and inland refineries to independently-

operated depots around the country. 
A secondary network of road and rail 
transportation carries the product from the 
pipeline endpoint to its final destination.

Transnet’s Tarlton depot provides petrol 
to Botswana whereas the Waltloo depot is 
responsible petrol distribution to Zimbabwe 
and other African countries.  Transnet has 
conceptual plans for extending its existing 
pipeline from Pretoria to Zimbabwe at some 
time in the future. 

The NMPP trunkline will start in Durban 
and cover about 700 kilometres to Jameson 
Park in Gauteng following much the same 
route as the existing pipeline. The pipeline 
starts at the Durban harbour, heads south to-
wards Amanzimtoti before turning and start-
ing the inland journey, skirting Pietermaritz-
burg  on the eastern side of the city. 

Its route takes it via Howick and Estcourt 
towards the Drakensberg, which it crosses at 
Van Reenen before heading across the flatter 
Free State via Warden, Vrede and Villiers, 
bypassing Balfour and Heidelberg to reach 
the Jameson Park inland terminal. 

A coastal fuel terminal in Durban 
accumulates the fuel, which is pumped via 
eight pump stations to the inland fuel terminal 
from where it is distributed to depots using 
the inland pipelines. 

An extensive dossier of comments from 
public participants, landowners, consulting 
engineers and other skilled professionals 
has meant that minor changes to the route 
have been undertaken at different times to, 
for instance, preserve some historical site, to 
minimise fragmentation of existing farmlands 
or to ensure that dams, rivers or natural 
wetlands are protected. 

From the Jameson Park terminal, fuel is 
distributed along a new pipeline that runs 
via Alrode to Langlaagte in Johannesburg, a 
distance of about 70 kilometres. 

While Transnet Pipelines is pressing 
ahead with plans to complete the pipeline on 
schedule there has been no further indication 
of how or where it will raise the funds needed 

continued on page 35
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A whole year of living on a small yacht on the ocean is 
enough to teach a man the difference between a whale 

and a shark. But that he could learn, out of the experience, 
how to conserve electrical power and come out to demon-

strate the possibilities on land is even more impressive. 

Dr Anthony Keen’s laudable scheme, which earned him 
a prize as the winner of the eta Awards’ 2008 residential 
category, was born during a 12-month period living on 

the open-seas where he had minimal electricity and fresh 
water.

The eta Awards is an annual event sponsored by Eskom. It 
has been running for the past 20 years. Its objective is to 

promote and reward the more ef� cient use of energy.

Since 1982, Dr Keen, a retired medical doctor and former 
academic at the University of Cape Town, has been on 
a mission to prove that it is possible to reduce energy 

consumption in an ordinary suburban household without 
impacting signi� cantly on his lifestyle. He has demonstrat-
ed the measures in his own � ve-bedroom home in Ronde-

bosch, Cape Town.

“The 26-year programme of gradual electrical power sav-
ing in my home was to show that it is possible, by simple 
measures, to reduce energy consumption down to a level 

at which renewable forms of energy generation might 
become feasible”, Dr Keen said.

     

The � rst milestone was achieved in 1984 with the installa-
tion of a solar water-heating system. “This was by far the 
most signi� cant step in reducing energy consumption. It 

proved an ef� cient means to supply a family of two adults 
and four children,” he said. 

Dr Keen gradually introduced a variety of further smaller 
energy saving measures between 1986 and 2006. These in-
clude an additional insulation to the hot water system and 
piping, glass wool and spun polyester insulation above the 
ceilings of the living rooms.  Draughts were reduced from 
ill-� tting doors, normal bulbs were replaced with compact 

� uorescent lamps and energy ef� cient household appli-
ances replaced high electricity consuming ones.

Dr Keen believes what he has done in his home is achiev-
able and can, in fact, be easily replicated in other South 
African households.  “Many of my projects were DIY and 
so I saved on labour expenses. But the principles are ap-
plicable to every household. South Africa is blessed with 

abundant solar energy. Use it! 

To those who believe energy ef� ciency gets in the way of a 
modern lifestyle, Dr Keen had this to say: “You are igno-

rant. Energy ef� ciency requires a change of attitude more 
than a change of lifestyle.”

Energy ef� ciency is part of Eskom’s drive to ensure 
sustainable electricity supply into the future and is the 

core focus for this year’s eta Awards. There are eight cat-
egories which one can enter: Industry; Commercial; Resi-

dential; Women in Industry; Woman in Community; Power 
Fitness, Innovation and a prize for Young Designers. 

Each category winner receives R30 000. 
The two runners-up get R5 000 each. 

Eskom encourages those who have exciting and innovative 
projects in any of the categories mentioned to enter them 

for the 2009 eta Awards.

For more information on the eta Awards and 
how you or your company can enter, please visit 

www.eta-awards.co.za or email Anna-Marie Roux 
on amroux@mweb.co.za.

DR ANTHONY KEEN – 2008 WINNER OF THE eta AWARDS: RESIDENTIAL CATEGORY
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Dr. Steve Lennon, MD of Eskom Corporate Services Division; 
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eskom ad.indd   1 2009/06/22   09:41:16 AM



35	 	

to pay for the construction work that is 
already underway. 

However, as the government is the sole 
shareholder in this organisation, the likelihood 
is that, if necessary, the government itself will 
step in to keep Transnet afloat and petrol 
flowing to the inland refineries and depots. 

On the eastern side of South Africa, 
construction of another new pipeline is soon 
to get underway if the Mozambican and 
South African participants are to be believed. 
This pipeline will be used mainly to carry gas 
from the Matola Harbour in Mozambique to 
Kendal in Mpumalanga. 

Interestingly, though, Transnet Pipelines is 
in the process of linking its Waltloo depot, 
east of Pretoria with the Kendal depot so 
that extra fuel can be supplied to the Greater 
Johannesburg area or to countries north of 
South Africa’s borders. 

An irate reader of WATTnow, Theunis 
Steyn, sent me a letter refuting an article 
recently published about the new pipeline that 
will be built. He claims that the spokesman 
quoted in the article, Matues Kathupa, is 
“extremely optimistic” because the final 
environmental impact assessments have not 
been completed. 

He sent me supporting documentation 
in the form of a Letter of Intent from the 
Crocodile River Alliance that alleges fatal 
environmental flaws that will threaten the 
water security of Mbombela amid claims that 
the project developers are manipulating the 
presentations made to the public.

The alliance is apparently dismayed with 
the decision to grant permission as a site 
earmarked for the development of housing is 
now going to become a petrol depot. 

PetroLine, the company that’s building and 
operating the new pipeline has, on numerous 

occasions, published documents that state the 
Mbombela stage of the pipeline development 
is the subject of an independent environmental 
impact assessment and, as a result, the final 
route has not been decided. 

SRK Consulting was commissioned to hand 
the EIA and produce the final scoping report, 
which was published in December 2007. In 
this report, SRK Consulting states: “The 
proposed Matola-Kendal liquid petroleum 
pipeline, with off-take points at the Nelspruit 
Depot (the focus of a separate EIA) and the 
end of the pipeline at Kendal aims to increase 
the availability of fuel to South Africa’s 
inland regions.”

The pipeline will run below the ground for a 
distance of about 448 km and 384 km of this 
pipeline runs through Mpumalanga. It will 
have seven automated pump stations along 
the route requiring either 3,3kV or 6,6 kV to 
pump fuel along the 12 inch pipeline. 

Intelligent Pigs will be used to monitor 
and maintain the pipeline along with routine 
patrols that will seek out any other possible 
disturbances. A full range of electronic 
checks will be used to ensure the pipeline 
keeps operating efficiently. 

The selection of the route for this pipeline 
was, according to SKR Consulting, chosen on 
the basis of: 
•	 The shortest distance between the Matola 

and Kendal.
•	 Avoiding hazards such as the area around 

Witbank, which has been undermined 
because of the coal mining activity there.

•	 Minimising traverses over steep terrain.
•	 Using existing and compatible servitudes.
•	 Hydraulic gradient and construction 

feasibility. 
Construction of the pipeline was supposed 

to start in July 2008 and Petroline estimated 

that it would take about 18 months to com-
plete in the following phases: 
•	 Matola Harbour to Komatipoort border 

post – 64 km.
•	 Komatipoort to Nelspruit depot – 135 km.
•	 Nelspruit to Kendal – 249 km.

Work has yet to start on the project even 
though the licence for the pipeline has been 
granted to Petroline by Nersa and apparently 
exhaustive independent assessments have 
been undertaken.

It has a capacity to supply about 3,5-million 
cubic metres of  fuel when fully operational 
with an anticipated off-take in Nelspruit 
of between 500 000 and 1,5-million cubic 
metres. The balance of the fuel is due to be 
transported to Kendal where it will potentially 
connect to the inland pipeline network. 

Construction costs are expected to top 
R5,6-billion. However, if the company expects 
to start pumping petrol before the end of next 
year considerable construction work will have 
to be completed in record time to make this 
possible. 

While it has allowed for an 18 month 
construction period, Petroline believes that 
this could be shortened to just six months so 
that the company could start earning revenue 
estimated to be worth about R7,5-billion 
annually. 

While there are claims from Petroline that 
all the environmental impact assessments 
have been completed and approved, this has 
yet to be confirmed.

Given the communication from Theunis 
Steyn it would seem this is not the case. 
However, Petroline asserts that it is due to 
start work later this year.

continued from page 33
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I
t’s a relatively well-known fact that when it comes to 
computers and computer technology a great many people 
are idiots. 

So it’s hardly surprising that researchers in Britain were 
able to find detailed personal data, test-launch data for the THAAD 
ground-to-air defence missiles, medical records from hospitals, 
social security numbers and proprietary commercial documents 
such as detailed business plans. 

This information was contained on personal computers that had 
been disposed of by various companies and institutions. 

Researchers bought 300 used computers from several different 
sources including online auctioneering company E-Bay.

According to Michael Helander, a spokesman for the Swedish 
company Lavasoft that conducted the research, computer users 
make the common mistake of believing that if they discard a 
document using the trash icon on the desktop, that the information 
has gone forever. 

He says the correct method of erasing a computer is to use 
some of the free programs that are available to wipe the disk itself. 
Formatting the computer or partioning the hard drive will not 
prevent personal data from being recovered.

Alternatively, says Helander, open the computer and remove the 
hard disk. Then smash it vigorously with a hammer as this will 
ensure that no data can ever be recovered from the drive. 

Perhaps the simplest method is to remove the drive and keep it 
in a safe place just in case you need to find the data and use it at 
a later stage. 

Helander says that there are a number of free computer programs 
that can extract data from a hard disk that has been formatted or 
erased, so recovering sensitive data is relatively straight-forward 
for anyone with a little bit of computer knowledge. 

Use a hammer to 
protect your data

T
ough new rules aimed at curbing Internet piracy may be 
introduced soon and United States Senator, Orrin Hatch 
has praised French authorities for implementing a three-
strikes-and-you’re out policy to halt the proliferation of 

software, video and music piracy around the world. 
Hatch recently addressed 500 delegates from 55 different 

countries who were attending the second World Copyright Summit 
in Washington. France is one of the first countries to impose tough 
laws aimed at halting Internet piracy. 

In terms of these laws, illegal downloaders of music, film or 
software receive an e-mail warning to halt their illegal activities. 
This is followed by a letter and if they continue to download pirated 
material they lose their Internet access for up to a year. 

Hatch says that while this may be a workable solution, he 
believes there must be a partnership between copyright owners and 
Internet Service Providers to stop the proliferation of piracy in the 
fast-paced electronic world. 

The Recording Industry Association of America has already 
agreed to stop prosecuting people who download music illegally 
and concentrate on the service providers who allow these downloads 
to occur. 

Delegates who attended the conference hoped to formulate a 
united approach to combatting illegal downloading of material but 
so far have been unable to reach consensus on the measures that 
need to be implemented globally.

Internet piracy of movies, music, business and entertainment 
software and video games is costing the United States economy 
about $58-billion a year. 

Three strikes law 
may halt piracy

Watt’s TechnologyW
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A
pple has launched its new iPhone 3GS, and  says that 
its latest operating system software software, OS-X 
Snow Leopard will outperform Windows 7 in terms of 
speed, installation time and ease-of-use. 

These claims were made at the Worldwide Developers Conference 
held in San Francisco in June. 

The new iPhone 3GS is available in Britain, Europe and America 
but there is no indication of when it will be available in South 
Africa. It has an upgraded processor with a 32 GB drive, a digital 
compass and can record videos.

The larger memory means the iPhone can store up to 7 000 
songs or 40 hours of video. It has included a number of features 
that have been available on other mobile phones for some time 
such as allowing a laptop computer to piggyback on the phone’s 
connection to the Internet.

The iPhone is about twice as fast as the current model, has better 
battery life and comes with the new 3.0 operating system software, 
which can be downloaded from Apple’s Internet site and installed 
on existing iPhones.

It also has built in tracking software that allows iPhone owners 
to pinpoint the location of a lost or stolen handset and to remotely 
wipe all information from the device. A message can be sent to 
the iPhone so that it emits a screeching ‘homing’ sound to attract 
passers-by.

Apple has introduced the 13-inch MacBook Pro with upgraded 
memory and a faster processor. It will boast up to seven hours 
of battery life, has an SD card slot so that memory cards can 
be inserted into the computer and digital information (such as 
photographs or videos) can be imported and edited. 

The smallest MacBook Pro has a 2,26 GHz processor, 2 GB 
of memory and a 160 GB drive and it retails (on the US market 
anyway) for $1 199 
(about R9 500). Un-
fortunately South Af-
rica’s prices are con-
siderably higher than 
the dollar equivalent. 

The new operating 
system will be avail-
able from September 
and an upgrade from 
the existing OS-X 
Leopard will cost $29.

C
omputers are causing thousands of injuries to children 
every year and a report compiled by a United States 
research group says that computer-related head injuries 
are common in children under ten. 

Using statistics from the National Electronic Injury Surveillance 
System – which has been recording computer-related injuries since 
1994 – more than 93 percent of injuries, occurred at home.

Computer use in the US has increased fourfold between 1994 
and 2006 and yet the number of injuries to young children in 
particular, has grown by 732 percent during that time.  Common 
injuries are caused by hitting a computer or its peripheral 
equipment or by equipment falling onto the victim. 

The computer monitor is the largest cause of injuries and 
between 1994 and 2003 they accounted for 37 percent of injuries. 
However, there has been a decline in these types of injuries in recent 
years, which researchers say is probably because the monitors are 
lighter, smaller or may be flat-screen LCD panels. 

According to Lara McKenzie of the Nationwide Children’s 
Hospital Centre for Injury Research and Policy in Columbus, Ohio, 
children under five were most at risk of tripping or falling while 
carrying computer equipment.

Apart from head injuries, muscle strains or damage-to-joints 
were common among children. Statistics on computer-related 
injuries in Britain are less comprehensive and show that 2 100 

people were injured in that country 
in 2002.

Of course, what the research 
does not tell us is how many in-

juries are caused by a furious 
child who is frustrated after 

with losing another char-
acter in Mario Brothers, 
punches the computer 
monitor, hops around 
the room, clutching his 
hand, falls over the dog 
and breaks his only good 
arm.

I guess that is a com-
puter related injury. . . . 

 

Computers can 
accidentally hurt
younger children

iPhone 3GS, 
smaller MacBook 
and Snow Leopard
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A 
team of physicists has developed ultra-fast lasers that 
can retrieve or store data on a computer hard disk 
100 000 faster than current technology allows. The 
physicists, Albert Fert of France and Peter Gruenberg 

of Germany have refined their miniaturisation technology that won 
them the Nobel Prize for Physics in 2007.

The scientists found that tiny changes in magnetic fields can yield 
a large electrical output, which causes changes to the current in the 
read-out head that scans a hard disk for the stored binary data.

Their discoveries paved the way for a new field known as 
spintronics that uses not only an electrical charge but also the spin 
of electrons in individual atoms to provide a more compact means 
of storing or retrieving data from a hard disk.

By using a femtosecond laser, which provides ultra-fast bursts 
of laser light, they were able to alter the electron spin, speeding 
up data retrieval. The new method is referred to as the photonics 
of spin because it is the particles of light, or photons, that modify 
the state of magnetisation in the electrons on the storage surface. 

The data is retrieved with bursts of light that last for just a 
millionth of a billionth of a second. While the femtosecond lasers 
are still quite large, measuring 300 by 100 millimetres, the 
researchers are confident that they will be able to reduce the size 
of these components making them suitable for consumer electronic 
devices. 

M
ore than 300 000 people are dying every year 
as a direct result of climate change and global 
warming according to figures contained in a report 
commissioned by the Global Humanitarian Forum, 

a group set up by the former United Nations Secretary General, 
Kofi Annan. 

The group found that 325-million people around the world are 
affected by climate change through damage to crops, homes and 
farms. The total economic costs of these losses are estimated at 
$125-billion a year. 

According to the report, heatwaves, floods and forest fires caused 
by rising temperatures will be the direct cause of about half-a-
million deaths each year by 2030

Annan says that most of the deaths are likely to occur in 
developing countries such as Bangladesh and the Sudan but warned 
that residents all over the world will be vulnerable to incidents of 
flooding, prolonged drought or changes in other weather patterns. 

Annan says that climate change is a “silent human crisis” and 
represents the greatest emerging humanitarian challenge of all 
time. 

The report was compiled by a panel of leading international 
experts including Rajendra Pachauri of the Intergovermental Panel 
on Climate Change, Jeffrey Sachs of Columbia University and 
Barbara Stocking of Oxfam. 

It estimates that the economic losses of $125-billion a year are 
equivalent to the individual gross domestic product of 73 percent 
of the world’s countries and are greater than the total amount of 
aid that flows from industrialised countries to developing nations. 

The report was developed by the Dalberg Global Development 
Advisers Group based on relevant information and currently-
available statistics on the human impact of climate change. 

Data retrieval 
may be 100 000 
times faster

300 000 people 
die because of 
climate change
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F
inancial services aimed at poor people living in 
developing countries could generate income of more 
than $5-billion by 2012 according to a United States-
based micro-finance policy and research centre. 

The organisation, CGAP says that mobile money offers huge 
potential for growth but so far the services have largely been 
limited to a few emerging economies. In developed markets such 
as Europe and the US, the use of mobile money services has been 
limited because of the popularity of online banking. 

However, this is apparently not the case in emerging markets 
where, for instance, Safaricom’s M-PESA in Kenya attracted 
6,5-million customers in its first year. This is equivalent to one-in-
six Kenyans using the mobile money service.

CGAP estimates that by the end of this year there will be more 
than 120 mobile money implementations in emerging markets. 
The research company says that over and above the $5-billion 
revenue stream, telecommunications network operators could 
save up to $2-billion from lower customer turnover while the 
average monthly revenue per user was expected to increase by 
$1,10. 

In Africa only one-in-five people operate a bank account 
mainly because of the prohibitively high cost to banks of opening 
branches in distant parts of the continent. There are almost a 
billion people living on a few dollars in Africa.

However, in Africa mobile phone usage has soared. By 2007 
there were 270-million cellular phones in use in Africa up from 
just 50-million in 2003. 

The scope for mobile financial services has grown dramatically 
in the past year as the mobile phone is used for simple cash 
transfers by text message to payments for everything from a taxi 
ride to an electricity bill. 

Of course one of the problems is that the poor people of Africa 
have very little money anyway and I’m sure that they will be 
pretty miffed if they have to pay bank charges from their meagre 
income. 

$5-billion to 
come from 
Africa’s poor?

A
lmost 70 percent of companies around the world are 
not aware that, from next year, they will be able to 
use their company name as a domain suffix when the 
Internet’s rules are liberalised next year. 

This means that they will be able to use .wattnow, .nike 
or.microsoft in place of the more common .com, .org or .net. The 
change will mean that companies and organisations can control 
their own domain and exploit their brands. 

According to the Internet Corporation for Assigned Names and 
Numbers (ICANN) companies will be able to create brand-specific 
Websites such as ‘running.nike’ or ‘runcomrades.nike’.

The organisation is likely to start accepting applications for new 
top-level domains from early 2010. Future Laboratory – which 
conducted a research exercise to establish whether companies were 
aware of the changes – said that the new domain name rules have 
not permeated into any of the top companies around the world. 

However, the domain names do not come cheaply. It will cost 
$185 000 to register the domain but despite the high price, there 
are expected to be at least 500 applications lodged with ICANN 
when it starts accepting applications early next year. 

Branded Internet has been on the cards for a number of years 
ever since various new categories were allowed within the Internet 
domain such as, .biz. 

Internet gurus seem to believe that by adding the .brandname to 
an Internet address will improve the company’s visibility. 

I much more cynical than that - to me it just sounds like a huge 
money-making scheme. I guess that’s why I’m a writer and not a 
marketer.

I wonder how many South African companies will be prepared 
to cough up $185 000 just so they can drop in a .sasol, a .eskom 
or a .anc behind their names. Personally I’d rather live with .co.za 
than spend R1,5-million for a .wattnow domain.

Branded Internet 
domains up for 
grabs next year
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A
nna’s Hummingbird – a tiny, fragile creature that’s just 
ten centimetres long – is the fastest creature on Earth 
according to scientists who carried out a series of 
experiments on various species to determine which one 

reaches the highest speeds. 
Anna’s Hummingbird dives, during a mating ritual to impress 

females, from about 30 metres and at the bottom of its dive reaches 
a speed of 93,3 kilometres an hour before pulling out of the dive and 
exerting the equivalent of about 10 Gs on its fragile little body. 

In order to have a fair test the scientists determined the speed on 

the basis of body-length and Anna’s Hummingbird was plunging to 
the ground in its ritual dive at an astonishing 385 body-lengths-per-
second, considerably faster than the peregrine falcon.

To put this into perspective, the United States Space Shuttle is 
travelling at about 207 body-lengths-per-second when it re-enters the 
Earth’s atmosphere while a fighter jet with both after-burners on full 
blast is travelling at about 150 body-lengths-per-second.

Anna’s Hummingbird was named after Anna Massena, the Duchess 
of Rivoli and was discovered in the 19th Century. It weighs less than 
five grams and normally flies at about 53 km/h. 

A
frican farmers have fenced their properties with beehives 
in an effort to prevent elephants from raiding their 
crops and, to their amazement, the bees are able to stop 
marauding elephants in their tracks. 

For decades, elephants in Kenya have plagued local farmers 
by walking straight through fences set up on the perimeter of the 
ploughed fields and helping themselves to the young crops as they 
grow. 

Increasingly the wild elephant population has come under threat 
because the farmers are forced to shoot the marauders. A pilot study 
by researchers from Oxford University and the Save the Elephants 
charity realised that elephants are naturally cautious when they 
encounter bees in the wild and decided to try using the bees to prevent 
crop raids. 

The researchers built a simple fence of sturdy gum poles with wire 
between each pole and then suspended beehives on the wires around 
the growing crops. The elephants cautiously approach the suspended 
beehives and then walk off in the opposite direction to avoid them.

However, if they push against the wire to get to the crops, the 
beehives start swinging violently, triggering a mass attack of the bees  
and this promptly drives away the elephants. 

Elephants, it seems, are scared of bees. 
According to Lucy King of Oxford University’s Department of 

Zoology, even if the hives are empty, the elephants see them hanging 
suspended between the poles and avoid the area entirely. 

Her statistics show that a farm protected by a beehive fence had 86 
percent fewer crop raids and 150 percent fewer raiding elephants in a 
herd when compared with an unfenced control farm in the same area.

She says that the bees help to stop cattle rustlers from raiding 
stock and, most importantly, the farmers with the beehive fences can 
harvest honey for sale locally at least two or three times a year. 

Faster than a fighter jet  
. . . it’s a hummingbird

Beehive fence keeps everyone away
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T
he remains of what looks remarkably like a Loch Ness 
monster have been found on a beach in the English Channel. 
The 200-million year old plesiosaur’s skeleton is 70 percent 
complete.

The creature had a long, thin neck, a long tail, four large flippers 
and razor-sharp teeth. Plesiosaurs lived during the Jurassic period 
between 150- and 200-million years ago when the English Channel 
was a shallow, tropical sea. 

Teeth marks found on the fossil indicate that a predatory creature 
killed and feasted on it. According to Richard Edmonds, science 
manager for the Jurassic Coast World Heritage site, plesiosaurs are 
rare with just ten known examples of complete or partial skeletons of 
the species being found. 

Scientists dispute the notion that the renowned Loch Ness monster 
is a plesiosaur because the water in Loch Ness would not support the 
biological activity needed to feed such a creature. 

More convincingly, scientists say that plesiosaurs died out about 
65-million years ago whereas Loch Ness was only formed about 
10 000 years ago and because of this it could not possibly have been 
home to a plesiosaur’s descendant.

Tracey Marler found the remains of the plesiosaur under rocks on 
Monmouth Beach near Lyme Regis in Dorset. The skeleton comprised 
150 vertebrae bones, part of the skull and the jaw, which had a single 
tooth left in it. 

The likely predator that feasted on the Plesiosaur was the 
Ichthyosaur a carnivorous creature that swam around in the Mesozoic 
ocean and grew to a length of about 15 metres. 

The Ichthyosaur’s name indicates it probably looked like a ‘fish-
lizard’ that migrated back into the water from land during the middle 
of the Triassic period.

Bigger, better Loch Ness monster found

WWatt’s Science

S
cientists have recently discovered 
a new family of wandering stars 
that may include lonely wanderers 
from other distant galaxies. The 

small stars are described as being ultracool 
sub-dwarfs that give off light that is up to ten 
thousand times fainter than our Sun. 

While the light emitted is extremely faint, 
the ultracool sub-dwarfs are rocketing around 
the universe at speeds of up to 160-million 
kilometres an hour. 

Some of these stars also seem to have 
bizarre, haphazard orbits, plunging to the 
centre of the Milky Way on eccentric, comet-

like tracks while others make slow, swooping 
loops that stretch way beyond the Sun’s orbit. 

Professor Adam Burgasser of the 
Massachusetts Institute of Technology says 
at least one of the stars, designated 2MASS 
 1227-0447 in the constellation Virgo, has 
an orbit that indicates it may actually have 
originated in another galaxy. 

Calculations show that these ultracool sub-
dwarfs travel up to 200 000 light years away 
from the centre of the galaxy. A single orbit 
of this particular sub-dwarf would take about 
a billion years to complete.

So far only a handful of ultracool sub-

dwarfs have been identified. Astronomists 
are studying these tiny stars in an effort 
understand where they originated and how 
they maintain their orbit, which can actually 
take them out of the Milky Way galaxy 
entirely and then bring them back into it 
again. 

Ultracool sub-dwarfs are characterised by 
their extremely low temperatures and their 
low concentrations of elements other than 
hydrogen and helium. They are at the bottom 
end of the size range for stars and some of 
them are so small they could actually be 
classified as planets.

Rare stars have a billion-year orbit
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A 
14-year-old schoolboy was walking 
home from school – probably filled with 
guilty teenage thoughts like so many 
14-year-olds – when he was zapped by 

a ball of light that gouged a 76 millimetre wound 
into his hand before it hit the ground beneath his 
feet and exploded.

He’d been hit by a tiny meteorite travelling 
at almost 50 000 kilometres an hour that had 
bounced off his hand and smashed into the ground, 
leaving a 300 mm crater in its wake. 

All guilty thoughts were now gone, but Gerrit 
Blank, still had a nasty scar on his hand as a 
reminder for the rest of time. He says that he 
spotted a large ball of light coming towards him, 
then felt a pain in his hand and heard an enormous 
bang that sounded like a huge clap of thunder.

“The noise was so loud that my ears just kept 
ringing and ringing for hours afterwards,” he says. 

Blank, who lives in Essen, Germany, admits that 
when the red-hot pea thundered into his hand it 
knocked him flying but, even then, it was still going 
fast enough to carve a crater into the road. 

The chances of being hit by a meteorite (even one 
the size of a pea) are about one in a million. Scien-
tists are now studying the pea (that Blank was suf-
ficiently bright to recover) and chemical tests have 
already proved that it had fallen from space. 

The only other known case of a human surviving 
a strike by a meteorite was in 1954 in Alabama in 
the United States when a grapefruit-sized fragment 
crashed through the roof of a house, bounced 
around the furniture in the room and landed on a 
woman who was peacefully sleeping.

Boy survives after  
being struck by meteorite 

R
esearchers working at the Virginia 
Commonwealth University have 
discovered a magnetic super-
atom – a stable cluster of atoms 

that mimic different elements in the Periodic 
Table – and they are hoping to use these to 
create molecular electronic devices for the 
next generation of super computers equipped 
with larger memory banks. 

The new cluster, comprising one vanadium 
and eight cesium atoms, acts like a minute 
magnet that can mimic a single manganese 
atom in magnetic strength while preferentially 
allowing electrons to flow through the 
surrounding cesium atoms. 

Lead researcher, Professor Shiv Khanna, 
and his colleagues examined the electronic 
and magnetic properties of clusters from a 
vanadium atom and multiple cesium atoms. 

When the cluster had eight cesium atoms it 
gained extra stability because it was in a filled 
electronic state – that is when the outermost 
shell is full. When an atom combines with 
other atoms it tends to lose or gain valence 
electrons to obtain a stable configuration. 

Khanna says the experiments showed the 
new cluster had a magnetic moment – the 

measure of internal magnetism – of five Bohr 
magnetons, which is more than twice the 
value of an iron atom in a solid iron magnet. 

According to Khanna the discovery of 
the super-atom may lead to significant 
development in molecular electronics that 
may lead to molecular devices that can 
provide non-volatile data storage, more 
densely integrated devices and higher data 
processing speeds. 

The researchers believe that by combining 
gold and manganese it will be possible to 
create a super-atom that will have a magnetic 
moment but will not conduct electricity. Such 
super-atoms may have potential applications 
in the medical sector for devices used for 
imaging or drug delivery. 

Super-atom that can mimic another atom
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A 
new super-heavy element is to be included in the Periodic 
Table and will be known as Ununbium – the Latin name 
for 112. The new element, the heaviest element in the 
Periodic Table is approximately 277 times heavier than 

hydrogen. 

Researchers working at the Helmholtz Centre in the south-western 
town of Darmstadt in Germany first produced the element in 1996 by 
firing charged zinc atoms through a 120-metre-long accelerator to 
hit a lead target. The zinc and lead nuclei fused to form the nucleus 
of Ununbium.

The International Union of Pure and Applied Chemistry confirmed 
the discovery of the new element and asked the scientists to name it. 

According to the union’s executive director, John Jost, creating new 
elements helps researchers and scientists to understand how nuclear 
power plants and atomic bombs function. 

The atomic number 112 refers to the sum of the atomic numbers 
of zinc, which has 30 and lead, which has 82. Atomic numbers denote 
how many protons are found in the atom’s nucleus.

The Helmholtz Centre has been responsible for discovering six 
chemical elements – from numbers 107 to 112 – since 1981. It 
was in 1925 that scientists discovered the last naturally occurring 
element on the Periodic Table and since then researchers have sought 
to create new, heavier elements.

Super-heavy elements exist for tiny fractions of a second and then 
radioactively decay into other elements. 

A
ll those people who drink expensive bottled water in 
plastic bottles could inadvertently be inflicting hormone 
damage on themselves according to new research from the 
Endocrine Society. 

A chemical called bisphenol A, used to stiffen plastic bottles, is 
thought to damage the hearts of women, can permanently disrupt the 
DNA of mice and appear to be pouring into human beings from a wide 
number of sources. 

The Endocrine Society is sufficiently concerned to have issued a 
scientific statement about bisphenol A and the United States Food 
and Drug Administration is currently examining the safety of plastic 
bottles although it has admitted that there is not much evidence to 
prove that bisphenol A poses a threat to human health. 

Dr Robert Carey of the University of Virginia, who is also president 
of the Endocrine Society, says that there is evidence that bisphenol A 
contains endocrine disruptors that effect male and female development 
and may lead to prostate cancer, thyroid disease and cardiovascular 
disease. 

Various universities in the US have been studying the effects 
of bisphenol A on mice and Dr Scott Belcher of the University of 

Cincinnati, Ohio, says that the compound created arrhythmia in female 
mice. This is because bisphenol A interacts with oestrogen in women. 

Bisphenol A is used in many different applications including lining 
aluminium cans and making a smooth paper to print receipts. 

The Endocrine Society admits that most people have some bisphenol 
A in their blood but the society’s concern is that widespread exposure 
to the compound will boost levels of the chemical to such an extent 
that human health may, in time, be damaged. 

New super-heavy element for Periodic Table

Spring water in plastic  
bottles could cause heart disease
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I
t’s sometimes very difficult to fathom exactly what Eskom is 
planning or doing. For instance, in June, Eskom pitched up the 
National Energy Regulator of South Africa’s (Nersa) offices 
clutching a begging bowl in the guise of an application for a 34 

percent tariff increase for electricity. 
The justification is that Eskom needs to raise money to continue 

with its ambitious schemes to electrify southern Africa. It is spending 
vast quantities of money with R343-billion already earmarked to pay 
for projects that will come on stream in the next few years. 

Just a few weeks before visiting Nersa, Eskom confirmed that 
it intends going ahead with its nuclear programme and has asked 
environmental authorities to combine the necessary authorisations so 
the utility can build three new power stations at each of the coastal 
sites chosen as suitable for nuclear development. 

In December last year, Eskom said that it would no longer embark 
on any nuclear power projects because these were way too expensive 
costing, in current terms, at least R100-billion each. 

Bantamsklip near Pearly Beach and Dynefontein near Koeberg 
outside Cape Town are two of the sites earmarked for future nuclear 
power stations along with Thyspunt near Oyster Bay in the Eastern 
Cape.

Because of looming changes to the existing environmental 
legislation, Eskom has asked for permission to “sequentially 
construct” the power stations. Site preparation for a nuclear power 
station at Dynefontein is due to get underway early next year and it 
will take until 2018 to complete the plant. 

In January 2013, site preparation is due at Bantamsklip and Eskom 
will wait until 2020 before the new facility starts generating power. 
Finally, at Thyspunt in the Eastern Cape, site 
clearing will start in 2015 with the power 
station coming on stream in 2022.

So where does Eskom expect to find the 
money to finance this R300-billion plus 
expansion. The only realistic answer is 
from higher tariffs levied on the individual 
users of electricity and that, in turn, 
reassures everyone that electricity price 
rises in South Africa will keep coming for as 
long as the Earth keeps spinning around the 
sun. 

T
he Swedish-built Volvo S40 diesel has been classified as 
the greenest car on the planet, beating rival hybrids and 
futuristic electric vehicles in the process. The Volvo’s 
carbon emissions are apparently on a par with the Toyota 

Prius, which is currently not yet available in Britain.
The green car awards were presented to the manufacturers by 

Britain’s What Car magazine at a special ceremony held in London 
in June. 

The magazine chose the Volvo because while its emissions levels are 
really low, at just 104 grams per kilometre (g/km) it remains a fun, 
family car that is safe and cheap. Volvo is owned by Ford.

In the Supermini category, Fiat’s 500 was the winner with emissions 
of 113 g/kg and an average fuel consumption of 3,9 litres per 100 
km (l/100 km) followed by the Volvo as a small family car with a 
consumption of 3,2 l/100km.

The Toyota Avensis two-litre diesel was classified as the best family 
car with emissions of 135 g/km and fuel consumption of 4,2 l/100 km 

while in the executive car category the BMW 318i diesel returned 
impressive figures of123 g/km while using a frugal 3,9 l/100 km.

A special technical award was presented to Vauxhall for its  
electric Ampera vehicle, which is only expected to debut in the United 
States next year as the GM Volt and will be available in Britain from 
2012. 

Apparently this car with a top speed of more than 160 km/h, uses 
an electric engine that is able to drive at 75 km/h and has a range of 
more than 200 kilometres.  

There were two notable omissions from the winners’ list: the Honda 
hybrid Insight and the next generation Prius both of which will go on 
sale later this year. 

Volvo’s  
the greenest 

small family car

A begging bowl for another R300-billion



WWatt’s Science

I
t may soon be possible to generate three 
dimensional X-rays in real time, thanks to 
experiments by Professor Anthony Starace 
and his colleagues who use high-harmonic 

generation to produce the X-ray.
X-ray radiation can be created by focusing 

an optical laser into atoms of gaseous elements 
– usually low-electron types such as hydrogen, 
helium or neon. When the laser light interacts 

with those atoms’ electrons, it makes them vibrate rapidly and this 
vibration emits an X-ray. 

The problem is that the high-harmonic generation X-ray light is 
extremely weak and in an effort to make the X-rays more powerful, 
scientists have tried using higher-powered lasers on the electrons. 
However, their success has been limited. 

Using longer wavelengths is a way to increase the energy output 
of the atoms but Starace says the problem is that the intensity of 
radiation produced drops very quickly. So instead of focusing on 
low-electron atoms like hydrogen and helium, Starace and his team 
used heavier gaseous atoms with many electrons such as xenon, 
argon and krypton. 

They discovered that this process would unleash high-energy 
X-rays with relatively high intensity by using longer wavelength 
lasers that drive collective electron oscillations. 

He says that if rare gases are used and a laser shines on them, 
they emit X-rays with an intensity that is much, much stronger than 
low-electron atoms. 

Starace believes that, in theory, doctors could scan a patient’s 
heart and create a three dimensional hologram as it is beating. 

3-D X-rays may soon be 
used for accurate diagnosis

S
cientists still do not know what it is that creates the Earth’s 
magnetic field or the magnetosphere, which acts as a buffer 
between the Earth and the deadly solar winds that contain 
charged particles of electrons and protons and yet do not 

enter the Earth’s atmosphere.  
However, new research by Professor Gregory Ryskin of the 

McCormick School of Engineering and Applied Science at North-
Western University in Illinois defies the long-standing convention 
of applying equations from magneto-hydro-dynamics to the oceans’ 
salt water (which conducts electricity) and he found that long-term 
changes in the Earth’s main magnetic field may be induced by the 
circulating water in the oceans. 

Calculations have confirmed Ryskin’s suspicion that there is an 
integral relationship between the oceans and the magnetospheric 
buffer. He says, for example, that researchers recorded changes in the 
intensity of current circulation in the northern Atlantic Ocean and 
Ryskin showed that these changes correlated with sharp changes in 
the rate of geomagnetic secular variations. 

Ryskin is the first to admit that his calculations do not constitute 
proof of the theory but do suggest that further research into the 
connection between ocean flow and the secular variation of the 
geomagnetic field should be undertaken. 

A number of theories have been postulated over the years, with 
suggestions in the 1920s that the Earth’s magnetic field could be 
the result of the flow of electrically-conducting fluid deep inside the 
Earth’s core acting as a dynamo. 

Later suggestions used the dynamo theory to explain how hot iron 
in the outer core of the Earth could create a magnetosphere through 
a rotating, convecting and electrically conducting fluid. Ryskin’s 
research may disprove this if he can show that magnetosphere is 
created by the flow of the oceans.

He says that if secular variation is caused by the ocean flow then the 
entire concept of the dynamo operating in the Earth must be called into 
question. His paper, entitled Secular Variation of  the Earth’s Magnetic 
Field induced by Ocean Flow? will certainly generate controversy within 
the scientific community.  

Are oceans creating the 
Earth’s magnetosphere?
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M
ozambique’s new 300 000 barrel-a-day oil refinery 
project has been halted because lead investor, Ayr 
Logistics of Texas, has pulled out of the project. 
Apparently it had not been possible for Ayr Logistics 

to raise the $5-billion needed to complete the project. 
South African company, Group Five International has also 

withdrawn from the project. 
Mozambique’s only oil refinery closed down more than 20 years 

ago and since then the country has depended on fuel imports to satisfy 
local demand. Earlier this year, a local company Oilmoz announced 
that it had received funds to allow it to complete a feasibility study 
for another oil refinery. 

This facility will be situated south of Maputo and if it gets the go-
ahead will be built in partnership with Shell Global Solutions, a part 
of the Royal Dutch Shell group.   

Meanwhile, South Africa is pressing ahead with plans to build a 
new 400 000 barrels-a-day oil refinery at Coega in the Eastern Cape 

and the environmental impact assessment for this project will be 
completed by September this year. 

The Mthombo refinery is likely to start producing fuels from 2014. 
Funding for the project has not yet been finalised but PetroSA’s 
commercial manager, Vukani Khulu says the National Treasury 
“seems quite keen on this project”. 

PetroSA is believed to be consulting with crude oil producers and 
other stakeholders within the refining industry in an effort 
to finalise a partnership build, com-
mission and maintain the new oil 
refinery. 

The final cost estimate for 
the new refinery will emerge 
once the detailed feasibility 
study has been completed 
later this year. 

Project halted  
– but another one’s started

WWatt Energy

B
ankrupt American car manufacturer, Chrysler, has submitted a plan 
to the United States Department of Energy requested $448-million 
to research and develop electric vehicles and plug-in hybrid models. 

Chrysler and its partners (including the Department of Energy) 
would each pay $224-million into a fund that would be used to develop new 
technology. At least $83-million is needed to construct a new technology and 
manufacturing plant in Michigan that can be purposed built to develop and 
assemble vehicles.

Chrysler says the new plant will be functional within a year and will be capable 
of building 20 000 hybrid and electric models by the end of 2010. 

The request for funds comes at a time when Chrysler is negotiating to sell 
its most valuable assets to a new company comprising the US and Canadian 
governments, Chrysler’s union and Italian car manufacturing company Fiat SpA. 

Chrysler says the new hybrid and electric vehicles planned for sale within a year 
include a Dodge Ram 1 500 plug-in hybrid, the Chrysler Town & Country plug-in 
hybrid and the Town & Country electric vehicle. 

Chrysler plans to create a national demonstration fleet of 365 vehicles 
that will be provided to selected customers and partners for test purposes. 
Chrysler’s executive vice president for product development, Frank Klegon, says 
the demonstration fleet will accelerate the company efforts in developing and 
perfecting plug-in hybrids and electric cars.

The request for funds from Chrysler comes shortly after US President 
Barack Obama introduced tough new fuel economy standards for all US car 
manufacturers. 

Please sir, can Chrysler have some more. . .
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R
esearchers at the Arizona State University, led by engi-
neering technology professor Arunachalanadar Madakan-
nan (Kannan), have been studying different methods of 
making proton exchange membrane fuel cells (PEMFC) 

and they have found that 
carbon nanotube-based 
catalysts and electrodes 
may hold the key. 

Fuel cells, which gen-
erate electric power by 
passing fuel such as hy-
drogen over one electrode 
while passing air over a 
second electrode, have 
been around for more 
than a hundred years but 
the combination of high 
costs and serious safety 
concerns have plagued 
this technology.

A PEMFC is made using a hydrogen-based anode (positive) termi-
nal and an oxygen-based cathode (negative) terminal. Carbon-par-
ticle-supported platinum acts as the catalyst (electrode) to produce 
power.

Kannan says that while platinum has been proved to be the most 
effective electro-catalyst and an excellent conductor of electricity in 
fuel cells, the cost of making these cells remains prohibitive.

To overcome the cost issue, Kannan and his team have been grow-
ing carbon nanotubes on carbon paper substrates, known as the gas 
diffusion layer, rather than making spherical carbon particles that 
deposit platinum onto the surface of the nanotubes.

This approach maintains a high level of energy efficiency using less 
platinum to generate power. Kannan estimates that the new production 
methods will save between ten and 15 percent in production costs. 

The team of researchers found that apart from saving costs, the 
electrodes perform extremely well under lower relative humidity and 
this ultimately means that less complex fuel cells can be made. 

Kannan says the next step in the research is to make the development 
of the gas diffusion layer a continuous rather than a batch process. 
If this is successful the PEM fuel cells will be commercially viable.

Less platinum needed in fuel cells

G
amma-ray bursts occur regularly and remain one of the 
most mysterious and most massive explosions in the 
universe. Yet scientists know very little about what causes 
them. Now, new research suggests that these bursts 

actually stop black holes from forming.
Based on current thinking in scientific circles, any star that is about 

three times the size of the Sun will eventually collapse into a black hole. 
However, scientist Ilya Rozen of the PN Lebedev Physical Institute of 
the Russian Academy of Sciences in Moscow says the phase change 
of matter into a different form creates a vacuum in an imploding star. 

This vacuum results in what he calls a ‘burning wall’ that stops a 
black hole from forming and emits the powerful gamma-ray bursts.

So far no true gamma-ray bursts have been detected in the Milky 
Way galaxy and scientists theorise that these bursts are so huge that 
they release more energy than the Sun will emit in its entire lifetime. 

Scientists have been studying gamma-ray bursts like the one first 
detected by telescopes on board the NASA’s Swift satellite and from 
the Keck telescope in Hawaii. 

The bursts are so powerful that they produce enough light for 

ground-based telescopes to detect them and yet, for more than a 
decade, astronomers have been puzzled by the nature of the dark 
bursts that produce gamma-rays and X-rays. 

Surveying the ‘dark’ gamma-ray bursts – which are visible in 
gamma- and X-ray emissions but with little or no visible light – has 
proved difficult because, scientists say, the bursts are shielded by dust 
in galaxies that do not appear to be dusty. 

Star formations occur in dense clouds that quickly fill with dust as 
the stars age and explode, spewing newly created elements into the 
universe to form new stars. 

The long-duration gamma-ray bursts are thought to originate from a 
massive star as it explodes, creating two pencil-like beams of light that 
extend in opposite directions much like the beam from a lighthouse. 

These bursts are bright enough to be seen from 13-billion light 
years away, which is close to the observable limits of the universe. 
Some of the bursts shine brightly for hours after the emission while 
others have little or no detectable afterglow.

It is hoped that gamma-ray bursts will help to track the rate at 
which stars form and die. 

		  Gamma-rays –  
a bandage for black holes?
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A 
newly discovered material, bismuth telluride, may replace 
silicon in computers as it allows electrons on its surface to 
travel with no loss of energy at room temperatures and can 
be fabricated using existing semiconductor technologies. 

The material would provide a leap in microchip speeds and may 
even become the foundation of an entirely new computer technology 
based on spintronics.

Physicists, Yulin Chen, Zhi-Xun Shen and colleagues tested the 
behaviour of the electrons in a compound of bismuth telluride and 
these tests showed evidence of a topological insulator that allowed 
the free flow of electrons across the surface with no loss in energy. 

Theoretical and experimental physicists at the Stanford Institute 
for Materials & Energy Science predicted that several bismuth and 
antimony compounds would act as topological insulators at room 
temperature, confirming the prediction that was shown in bismuth 
telluride. 

The bismuth telluride samples were examined using X-rays and 
the electrons’ behaviour confirmed that the reality of topological 
insulators was even better than the theory. 

According to Chen, the electrons are “surprisingly well-behaved” 
and allow for a quantum spin of each electron to align with the 
electron’s motion. The alignment is a key component in creating 

spintronics devices that are well advanced in terms of current 
electronics. 

Chen says that when one electron hits something there is usually 
a scattering or a possibility of bouncing back. But when using the 
spintronics with the quantum spin Hall effect you can’t reflect to the 
exact reverse path. This means that electrons flow without resistance.

More importantly, put a voltage on a topological insulator and the 
special spin current will flow without heating the material or dis-
sipating it. The problem is that topological insulators can only carry 
tiny amounts of current, making them unsuitable for replacing con-
ventional super-conductors or super-efficient 
power lines. 

Bismuth telluride is apparently a sim-
ple material to grow and work with, 
making it easy to fabricate us-
ing existing semiconductor 
technology. The bis-
muth telluride sam-
ples were grown at the 
Standford Institute 
for Materials & En-
ergy Science.

Move over silicon,  
here come the spinning electrons

A 
small British van manufacturing company – that has in-
vested more than £600-million in developing its electric 
Maxus – is on the brink of bankruptcy and has appealled 
to the British government to provide it with £60-million 

to keep it out of its creditors’ tentacles.
The company, LDV, is based in Birmingham and currently employs 

about 3 000 people at dealerships throughout the country. Price-
waterhouseCoopers has been appointed as the administrator for the 
troubled organisation. 

LDV applied to go under administration in April after the current 
economic recession saw sales of new vehicles plummet but this ap-
plication was withdrawn when a Malaysian company, Weststar, put 
in a bid to buy the company. 

However, Weststar was unable to raise the necessary cash to keep 
the company afloat and cancelled the purchase agreement. Last year 
LDV produced 10 000 vans that were sold for about £150-million 
and still managed to make a loss of £54-million. 

LDV is owned by Russian van manufacturer, Gaz, which is con-

trolled by the Russian tycoon Oleg Deripaska. It began as the truck 
division of British Leyland but a management buyout in 1993 led to 
the formation of LDV.

Analysts claim that the vast investment of more than £600-mil-
lion made by LDV in developing its range of electric vans will be 
wasted unless a buyout arrangement can be made to keep the com-
pany afloat in Britain. 

PwC says it is currently looking for buyers and at least three in-
ternational companies are believed to have expressed an interest in 
taking over the business.

Death-knell for LDV in Birmingham?
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The South African Institute of Electrical Engineers
“Dedicated to the interest of professional
Electrical and Electronic Engineering in South Africa”

A
t least 50 000 artisans will be in formal training 
programmes before the end of next year if the new 
Science and Technology Minister, Naledi Pandor has her 
way. She told delegates at a garden party in Observatory 

that the government is committed to increasing the number of 
learners who are enrolling for engineering qualifications. 

The garden party, held at Innes House in June was one of the 
official commemorative events being held to celebrate the 100th 
anniversary of the South African Institute of Electrical Engineers, 
which was formed in June 1909. 

Pandor paid tribute to the SAIEE and its members for playing 
a pivotal role in the development of South Africa and said that 
the SAIEE – along with other engineering associations – were the 
drivers of progress and development in South Africa. 

“There are no projects that can reach fruition without a 
contribution from the engineering fraternity and when you look 
around South Africa, at its infrastructure, its development, its 
prowess in technology and science then you can bear witness to 
the real contribution that engineers have made to this country,” 
she said. 

“The SAIEE has already expressed an interest in partnering with 
the government in some of its planned projects, particularly the 
formation of the National Space Agency and the Square Kilometre 
Array. We, as government, welcome this kind of co-operation from a 
voluntary association,” she added. 

Pandor, who was recently appointed Minister of Science and 
Technology has an impressive record within government and 
spent several years running the Department of Education prior to 
President Jacob Zuma’s cabinet reshuffle. 

“When I moved into the new department and discovered the size 
of the budget that we had to work with for the year, I wondered 
whether it was even necessary to do an annual audit because the 
amount of money we have at our disposal is so small,” she said 
jokingly. 

“While we may not have a lot of money we certainly do have a 
lot on our agenda because the science, engineering and technology 
fields are fundamental for the future development of the country,” 
she said. 

She said that over the next three years there would be more 
money available from government for training and she urged the 
SAIEE, and other institutions, to work closely with the department 
so that the training efforts are galvanised into more qualifications 
at all levels. 

Referring to the government’s Dinaledi schools initiative, she 
praised the SAIEE for the work it was doing in training people 
and teachers from disadvantaged communities but added that each 
institution –and the branches – should work with government to 
adopt one of the Dinaledi schools.

50 000 artisans by 2010 is a tall order

Minister of Science and 
Technology , Naledi Pandor.

Naledi Pandor and Du Toit Grobler looking through WATTnow.

Tea-party guests listen to Naledi Pandor’s address to theSAIEE.
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“By adopting a school the individual branches of the SAIEE can 
provide additional training and assistance to Dinaledi schools on a 
localised basis where assistance is needed and really matters to the 
community.

“Assistance in the form of money, improved facilities, such as 
classroom or science laboratories and, most importantly, a better 
quality of training for learners are imperative if we are to meet the 
goals of more artisans and engineers coming through our education 
system,” she said. 

Referring to the engineers employed by municipalities around the 
country, Pandor said that it was evident that because there is a 
shortage of skills at this level many of the fundamental management 
and maintenance tasks are not being competently completed. 

“The shortage of engineers is an underlying reason for so many 
municipalities around the country under-performing and not 
providing services to the people who need them. This results in the 
residents of that community become frustrated and protesting to 
government that there is a lack of service delivery. 

“One of the problems is that we don’t have enough engineers and 
technicians working in these organisations and as a result, service 
delivery fails,” she said. 

Her open and frank discussions with the delegates were welcomed 
and praised by SAIEE President, Du Toit Grobler, who paid tribute 
to the work being done by Pandor and her team at the Department 
of Science and Technology. 

In a vote of thanks Andries Tshabala, vice president of the 
SIAEE heaped praise on the minister for her recognition of the 
problems facing the engineering sector and for the commitment 
that she has made to improve training and encourage new learners 
into the engineering sector in its broadest form.

Once the speeches were done and dusted, Du Toit Grobler called 
the assembled delegates to order (within a tent, surrounded by cups 
of tea, sweet and savoury snacks and even some sparkling wine) so 
that the SAIEE could hold a commemorative, but formal meeting 
in June 2009. 

It was probably the shortest meeting that has ever been held. No 
waffling from delegates eager to make a point, no disputing the 
minutes or arguing over semantics of the carefully chosen words 
recorded in those minutes. 

There was a short list of apologies (so many council members 
had taken this garden party seriously enough to attend) and that 
was disposed of in record time by SAIEE’s Gerda Geyer who had 
organised the event anyway. 

Then, Du Toit Grobler thanked everyone for attending the council 
meeting and formally bought it to an end. The meeting – largely 
for posterity – was over. Pandor was taken on a brief tour of Innes 
House and the SAIEE’s museum-in-a-container before heading 
back through the streets of Johannesburg to her Pretoria office 
without the fanfare of a blue-light cavalcade. 

And now, the SAIEE is really 100 years old.  

SAIEE President, Du Toit 
Grobler, with the plaque 
that commemmorates 100 
years of the Institute.

Naledi Pandor, in a serious 
mood, talks about the 
50 000 artisans needed by 
next year.

Dr Angus Hay, SAIEE 
Vice President and Master 
of Ceremonies at the 
commemmorative tea party 
at Innes House.
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