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I am pleased to report that the CSIR has exceeded most 

of its targets despite the global economic crisis and has 

achieved a solid overall performance.

An international review endorsed the organisation’s 

demonstrated commitment to human capital development, 

the strengthening of the science base and its good business 

practices. It, however, called for more attention to be given 

to planning for impact and the subsequent communication 

thereof. Discussions centred on the impact made on 

industry and broader society as well as how the complexity 

of a multidisciplinary organisation might be portrayed 

in a more focused manner with more clearly defined 

boundaries.  

In response to the review, efforts towards a renewed focus 

on national areas of impact have seen six research impact 

areas – health, natural environment, energy, the built 

environment, defence and security, and industry – identified 

with a number of supporting technologies. 

It is for this reason that I am particularly satisfied with the 

streamlined research focus of the CSIR. Closer alignment 

of its expertise to issues of current and future national 

importance bodes well for the country as a whole. 

The CSIR’s multidisciplinary nature enables it to develop 

creative solutions by drawing from the diverse skills needed 

to meet these challenges and effect the impact it seeks, and 

which is embedded within its mandate: to make a difference 

in the economy, environment, society and the quality of life 

of people through the implementation and exploitation of 

knowledge and solutions resulting from R&D activity. 

The organisation is a major contributor to the country’s 

knowledge economy, it contributes know-how to the 

development and implementation of national strategies and 

policies; transfers technologies and knowledge to industry 

and society; and responds to national priorities – areas that 

directly affect the wellbeing of our people. In this regard, the 

CSIR will need to communicate its contribution more clearly 

to all stakeholders, but particularly to the public at large.

Scientific and technological development aimed at serving 

South Africans cannot happen in a vacuum. The organisation 

works locally and internationally with a number of 

government departments, higher education institutions and 

science councils; as well as with private sector stakeholders. 

I look forward to seeing the CSIR’s improved research focus 

and better defined boundaries finding expression in the 

organisation’s collaborations, thereby increasing its impact.

A key collaborator, and also main stakeholder, is the 

Department of Science and Technology. On behalf of the 

Board and the CSIR, I would like to thank the Minister of 

Science and Technology, Mrs Naledi Pandor, and her 

department for their continued support. 
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An exemplary and uncompromising governance system  

is the key to an effective and credible organisation.  

I congratulate the CSIR’s management on its performance  

in this regard. Continuous pursuit of excellence aligned 

with ethical values and regulatory requirements will stand 

the CSIR in good stead far into the future.  

In the near future, the CSIR looks forward to working with 

the relatively new innovation enabler, the Technology 

Innovation Agency, especially on strategic projects that 

address social needs in health, energy, and ICT, but also 

other priorities such as industry development. It is with 

anticipation that we await a new entry in the South African 

science and technology arena: the South African National 

Space Agency. The CSIR is actively involved in  

the establishment of the agency. 

I wish to congratulate the CSIR on its solid performance 

and its proven high standards in corporate governance. 

I thank the members of the Board for their valuable 

contributions. A special word of thanks to the management 

and staff of the CSIR for their commitment to make this 

organisation one that counts. 

Professor Francis Petersen
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As the following pages will show, the CSIR has again 

demonstrated its agility and determination to respond to the 

country’s needs – and a changing economic climate – without 

losing sight of its mandate: making a positive difference in 

people’s lives through industrial and scientific development.

During an international review in 2009, the institutional 

panel complimented us on the progress made since the 

organisational reconfiguration in 2005, particularly in terms 

of strengthening our science base, while maintaining good 

business practices and high-quality management processes. 

The review also recommended that we improve our research 

focus and be clearer on the impact of our good work. 

Improved research focus

Impact is at the core of our mandate. In improving our 

research focus and ensuring that it achieves maximum impact 

in industry and society, the organisation has identified six 

research impact areas:

•	 Health,	with	the	aim	of	the	improving	health	care	delivery	

and addressing the burden of disease  

•	 Natural	environment,	with	an	emphasis	on	protecting	our	

environment and natural resources 

•	 Energy,	with	the	focus	on	alternative	and	renewable	

energy 

•	 Built	environment,	with	a	focus	on	improved	infrastructure,	

creating sustainable human settlements and improved 

quality of household life 

•	 Defence	and	security,	contributing	to	national	efforts	to	

build a safer country 

•	 Industry,	in	support	of	an	efficient,	competitive	and	

responsive economic infrastructure. 

These areas facilitate CSIR-wide portfolio management 

and allow a clear articulation of our identity. Research and 

development (R&D) in these impact areas is supported by a 

ceo’s introduction
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number of technologies, such as biotechnology, photonics, 

materials science, nanotechnology, robotics and information 

and communications technology. We have embarked 

on an extensive process to identify, define, measure and 

communicate the impact of our research.

We also reorganised our mining research and launched the 

Centre for Mining Innovation, based in Johannesburg. The 

centre intends to meet current and projected future needs of 

the mining industry by focusing on research into real-time 

risk management, novel mining methods and human factors.

Initiatives to support service delivery

Effective	planning	and	delivery	of	socio-economic	

development and basic services to communities as captured 

in the Local Government Turnaround Strategy remain a 

government priority. While we are not mandated to play a 

service-delivery role, we can certainly, through relevant and 

innovative R&D, enable and assist the appropriate service-

delivery agents with their task. We strongly promote science 

and technology as enablers for improvement in our society 

and economy.

Guided by our mandate, we have started a special 

initiative that focuses on the transfer of CSIR-developed 

technologies and solutions to improve service delivery, with 

implementation ensuing through the appropriate government 

line departments. 

The initiative intends to offer integrated systemic 

interventions and solutions such as integrated monitoring 

and evaluation systems, as well as infrastructure solutions to 

enhance a complete local government system. In this regard, 

we have established an institutional relationship with 

Cooperative Governance and Traditional Affairs (COGTA).

An excellent year on all fronts 

In addition to streamlining our strategic and operational 

thinking over the past year, we have also achieved excellent 

results in our organisational priorities. These focus on 

highly-skilled people (building and transforming human 

capital); world-class and pertinent R&D (strengthening 

the	science,	engineering	and	technology	[SET]	base	and	

performing relevant R&D); and ensuring that the expertise 

and skills generated and honed at the CSIR add value to 

South Africa (transferring technology and skilled human 

capital). These priorities are underscored by financial 

sustainability and good corporate governance. 

Some highlights of this period include: 

•	 The	SET	base	comprises	64.8%	of	total	staff	–	up	from	

59%	in	2005/06	–	and	includes	757	Master’s	and	

PhDs,	up	from	550	in	2005/06.

•	 Publication	equivalents	achieved	are	up	by	11.2%	from	

2008/09.	The	value	of	collaborative	R&D	activities	

with	a	value	exceeding	R1.5m	amounts	to	R268.8m.

•	 The	value	of	royalty	income	(R10.5m	earned	in	

2009/10)	is	about	1%	of	turnover,	above	the	

comparative performances by similar organisations of 

0.5%.	Thirteen	new	international	national	patents	were	

granted	and	38	inventions	disclosed.

•	 Financially,	we	exceeded	our	targets	for	total	turnover,	

net margin and the value of contract R&D during the 

past year. We have also maintained an unqualified 

audit.

Such exceptional performance bears testimony to the 

dedication and hard work of our high-calibre people.  

It is their commitment that spurred the CSIR on to a very 

good year in the midst of a global recession, and while 

continuing to augment our positive impact on society 

through our science.

Dr Sibusiso Sibisi
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The provision of infrastructure and associated operations 

is not only an enabler of economic growth, but also 

stimulates growth by increasing the productive capacity of 

the economy. Social development, which is fundamental for 

any country, can take place only with the proper provision 

of basic amenities such as hospitals, schools and housing 

together with infrastructure for electricity supply, water  

and sanitation. 

built environment
A sound and effective built environment is critical for 

socio-economic development and economic growth in the 

country. Expanding and improving infrastructure such as 

roads, rail networks, bridges, ports, airports, buildings and 

other facilities is a national priority and must be achieved 

without forfeiting environmental sustainability. In addition, 

the effective operation of the infrastructure, through  

effective management of these components, is crucial  

for economic welfare. 
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The CSIR conducts relevant research and development to find 

key solutions to facilitate socio-economic development and 

improve the quality of life of South Africans. Specific focus 

areas over the past year include:

•	 Energy-efficient	buildings;

•	 Updating	the	national	human	settlements	atlas	to	facilitate	

the	establishment	of	sustainable	human	settlements;

•	 Designing	appropriate	tuberculosis	(TB)	facilities	to	assist	

in	combating	cross-patient	drug-resistant	TB;

•	 Publication	of	the	6th	State	of	LogisticsTM survey to quantify 

and provide trends of important logistics indicators 

•	 Physical	modelling	of	an	off-shore	loading	wharf	to	

facilitate construction of ports for the safe movement  

of	ships;					

•	 Progress	on	the	interdisciplinary	research	platform	to	

investigate models of sustainable and integrated  

municipal service delivery.

The CSIR has implemented and successfully transferred 

technology for the built environment in the highlighted  

areas and in other instances. Many of these technologies  

are used extensively locally and in a number of specific  

cases internationally.
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Communities who depend on subsidised, low-

income houses in South Africa could benefit greatly 

from technology developed and tested by the CSIR. 

The Department of Science and Technology (DST) 

commissioned the CSIR to investigate technology 

possibilities for improved low-income housing.

Having determined the shortcomings of a default 40 m2 

low-income house scientifically, researchers developed 

a demonstration house that would be more comfortable, 

durable, faster to build, easily extendible and less 

dependent on municipal services.

An added advantage is that the amount of concrete used 

during construction is reduced by an estimate of one ton 

per house due to the innovative technology used for the 

single foundation slab. This results in a reduction of CO2 

emissions – estimated at almost one ton per house.

Incorporating many features of the CSIR-developed low-

income demonstration house, 441 pilot units are being built 

in Kleinmond, Western Cape. Local municipal authorities 

are collaborating with the CSIR and the DST in this pilot 

study within the local community. It is expected that the first 

The CSIR’s demonstration unit for improved 
government-subsidised low-income housing.

Houses under construction in Kleinmond,  
using many CSIR-developed features.

Improvements
•	 Same	size	(40	m2),	but	optimal	design	of	

bathroom and kitchen spaces

•	 Modular,	design-to-fit,	like	Lego	set

•	 Can	be	extended	easily	by	home	owner

•	 Continuous	foundation	slab	based	on	
ultra-thin concrete road technology

•	 Roof	assembly	–	reinforced	roof	ring	beam	
further reduces cracking

•	 Prefabricated	plumbing	–	waste	outlet	
manifold installed on site

•	 Improved	thermal	performance	–	insulation	
material doubles up as ceiling

•	 Additions:	solar	geyser,	photo	voltaic	
panel	for	LED	lights	inside,	rainwater	
harvesting tank.

CSIR technology for improved, 
more durable low-income 
housing

houses will be ready for occupation by December 2010, 

with the last houses set for completion by March 2011.

The DST has commissioned the CSIR to monitor and 

evaluate the pilot houses at Kleinmond after one year’s 

occupation to determine the performance improvements 

achieved.
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CSIR-produced policy guidelines 
for use in the design of  
energy-efficient buildings 
The CSIR and the City of Joburg collaborated on a project 

to produce a set of policy guidelines for the City to use in 

the design of new energy-efficient buildings. The document, 

which was completed early 2009, provides practical 

guidelines that have been developed through international 

studies and local research.

The CSIR looked at a range of building types, from offices 

to residential buildings. Researchers concentrated on 

passive environmental control, day lighting and renewable 

energy, such as solar, power rather than mechanical 

systems such as air conditioning.

Buildings consume energy throughout their lifespan, from 

construction to operation and demolition. Legislation 

in South Africa will in future require buildings to be 

more energy efficient, with new standards on energy 

efficiency being developed by the South African Bureau of 

Standards. Municipalities such as the City of Joburg and 

the City of Tshwane are looking at by-laws and incentive 

schemes to reduce energy consumption in buildings.

The guidelines are a proactive step by the City of Joburg 

and the CSIR to build awareness and knowledge in 

industry. This is to ensure that the required capacity is 

developed so that increasingly stringent energy-efficient 

measures and legislation can be implemented. 

Human settlement research 
enables well-informed  
decision-making 
Limited resources are available for South Africa’s housing 

needs, while housing development pressures emerge in 

diverse locations. To make well-informed and justifiable 

investment choices that will promote the development of 

sustainable human settlements, the Department of Human 

Settlements (DHS) commissioned the CSIR to update 

research contained in the 2009 Human Settlements Atlas.

The overall aim of the atlas, which has been published 

by the DHS, is to provide a spatial interpretation of 

current policies regarding the establishment of sustainable 

human settlements, specifically settlement locality. The 

main spatial challenge in South Africa continues to be 

the spatial exclusion of the poor from the main socio-

economic facilities of cities and regions. Locations close 

to employment areas, opportunities and services are not 

accessible to all people because of issues such as high 

land costs, limits to planning instruments and subsidies,  

and limited bulk infrastructure in appropriate places.

The atlas can be used to:

•	 Give	a	spatial	dimension	to	national	housing	policy

•	 Give	input	to	integrated	settlement	planning	on	a	

national scale

•	 Put	provincial	and	district	settlement	planning	in	a	

national spatial context.

Modelled air flow in and around buildings.CSIR research results were used for updating the  
Human Settlements Atlas 2009 published this year  
by	the	Department	of	Human	Settlements.
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Dedicated wards for  
drug-resistant TB patients 
constructed at seven hospitals
The CSIR is assisting seven provincial health departments 

with the roll-out of new accommodation for M(X)DR TB 

patients at existing TB hospitals. Construction at the first 

hospital site, the Manguzi Hospital in KwaZulu-Natal, has 

been completed. 

Other locations for new or improved TB wards, in various 

stages of development, include the Catherine Booth 

Hospital in KwaZulu-Natal, the Modimolle Hospital in 

Limpopo, the Bongani Hospital in Mpumalanga, the West 

End Hospital in the Northern Cape, the Tshepong Hospital 

in	North	West	and	the	Jose	Pearson	Hospital	in	the	 

Eastern Cape.

The lack of appropriate hospital infrastructure to prevent 

cross-patient infection is a key constraint in the effective 

treatment and rehabilitation of patients. 

R92 million+
InTERnATIonAL	DonoR	fUnDIng	SoURCED	 
fRoM	THE	gLoBAL	fUnD	foR	THIS	PRojECT

R207 million+
ToTAL	PRojECT	CAPITAL	InvESTMEnT	

R115 million+
ADDITIonAL	fUnDIng	CoMMITMEnT	 

fRoM	PRovInCES	wHERE	SUCH	fACILITIES	 
ARE	BEIng	ConSTRUCTED

on	location	at	the	construction	site	of	Catherine	Booth	Hospital	
in KwaZulu-natal.

The research focus is on creating a physical environment 

that will minimise the risk for patient-to-patient and 

patient-to-staff airborne infection transmission, while fully 

supporting nursing and healthcare delivery. As treatment 

is long term – usually over six months – the units need to 

allow for patient support and dignity. The designs – which 

promote single rooms – must also be environmentally 

friendly and economical in both initial capital outlay and 

ongoing operating costs. 

Computational fluid dynamics modelling of the designs 

has shown that with appropriate design and administrative 

management of the unit, natural ventilation can provide 

an acceptable level of air changes all year round in 

most areas in South Africa. This is critical for reducing 

cross-infection opportunities. However, in some situations 

mixed mode ventilation – including a measure of forced 

ventilation	–	is	required.	Performance	of	all	units	will	be	

validated once completed and in operation. 
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Biobased ceiling panel 
developed for greener buildings 
The worldwide drive towards green buildings has 

prompted the CSIR to focus some of its research energies 

on developing biobased building materials. As a result, 

CSIR researchers have developed a prototype natural  

fibre-based, insulated sandwiched panel that can  

be used as a roof panel in construction.

This is essentially a ceiling panel with flax-reinforced 

phenolic resin skin; the materials meet all required 

standards for construction use. Flax is a natural fibre 

and completely renewable. These materials reduce the 

environmental impact (carbon footprint) of the construction 

industry. They have the potential to create new rural 

industries and thereby jobs and assist with economic 

development. Furthermore, they have a lower weight 

and cost, and provide inherent insulation compared to 

traditional roofing products.

This panel is one of the first CSIR-developed biobased 

building materials aimed at assisting the South African 

construction industry to apply green-building principles.

A sample of the biobased ceiling panel, one of the first 
biobased	building	materials	from	the	CSIR’s	fibres	and	
Textiles Industry Support Centre in port Elizabeth.
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Freight is still predominately by road and there seems to be 

little chance of this changing in the near future. A number 

of new issues are raised and elaborated on in this survey, 

for example, the effect of bad roads on the costs of  

logistics and humanitarian logistics.

Logistics	costs	relative	to	GDP	were	at	their	lowest	 

level since the inception of the survey at R339 billion  

or	14,7%	of	GDP	in	2008,	with	this	percentage	being	

15,9% in 2007. 

Transport cost increases were also lower than in any of the 

previous surveys (transport costs increased by 2,4%, but 

still account for 50,4% of total logistics costs). Inventory 

carrying	costs	were	once	again	much	higher	in	2008	and	

increased by 21,2% from the previous year, constituting 

18,6%	of	total	logistics	costs.

6th	State	of	LogisticsTM survey 
made available
The annual State of LogisticsTM survey (now a registered 

CSIR trade mark) has become one of the premier 

references for logistics in South Africa. 

The CSIR and its associates – Stellenbosch University and 

IMPERIAL	Logistics	–	believe	the	survey	opens	the	way	for	

further discussions, interactions and dialogue on various 

logistics and supply – chain management issues. They 

inform decision makers in the public and private sectors 

how to manage the costs of logistics better.

The theme of the latest survey is ‘Logistics value and costs − 

driving macro- and micro-economic change towards global 

competitiveness and sustainability’. The survey highlights 

the importance of the critical area of logistics and 

supply-chain management in the world marketplace and 

emphasises the value that can be derived from logistics. 

freight	is	still	transported,	primarily	by	road,	
with rail not being used optimally.
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Guideline	documents,	test	protocols	and	equipment	for	new	

design and rehabilitation investigation will be modified in 

light of new information generated by this project.

The new South African road pavement design method 

will protect the multibillion-rand investment in the South 

African transport infrastructure through improved road 

pavement design by the local road industry. It will facilitate 

the analysis of the current road network condition and 

the maintenance process. Roads approaching the end 

of their design lives will be identified timeously, allowing 

early light rehabilitation instead of total (and more costly) 

reconstruction.

The new method will be made available as a web-based 

software application, available to the industry through 

membership registration. It will be managed by SANRAL, 

with technical support from the CSIR. It will cater for 

different levels of expertise and design complexity, 

covering a broad spectrum of roads ranging from national 

roads to light structures for rural access and urban mobility.

Multimillion-rand research to 
improve design and quality  
of roads 
The South African National Road Agency Ltd (SANRAL) 

has commissioned the CSIR to conduct a comprehensive 

study to evaluate and update the current South African 

road pavement design method. 

In view of increased premature road failures and 

associated traffic congestion, the research, development 

and implementation will require a substantial financial 

investment, with the road agency committing more than 

R50 million and the CSIR providing more than R10 million. 

The outdated models for calculating materials strength and 

responses due to loading in the current road pavement 

design method have rendered important parts of the 

method obsolete and in dire need of serious revision  

and updating.

R1,047 trillion
vALUE	of	SA’S	RoAD	nETwoRk

R100 billion
SA	RoAD	MAInTEnAnCE	BACkLog

R32 billion
AnnUAL	RoAD	MAInTEnAnCE	nEED

R9,2 billion
CURREnT	MAInTEnAnCE	ExPEnDITURE

The new South African road pavement design method will 
protect the investment in the transport infrastructure through 
improved design and quality of roads.
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CSIR develops large, precision-
built model of off-shore iron-ore 
loading wharf
The CSIR’s coastal engineering and port infrastructure 

team in Stellenbosch recently completed a large, intricate 

1:100 scale model of an international port. The new 

digital imaging technology resulted in a new South African 

capability to measure waves in a physical model. The 

modelling will ensure that the harbour being constructed 

will provide for the safe and easy movement of large ships. 

The large size of the CSIR’s modelling hall and the fact that 

ship motion can be included in the equation make the CSIR 

one of the few laboratories worldwide able to achieve a 

precision-built modelling scale. Here the effects of waves 

on ships can be measured to an accuracy of less than half 

a millimetre in the model hall. 

A	model	of	an	off-shore	iron-ore	loading	wharf	at	Port	

Hedland in Australia was precision built in the vessel- 

response wave basin in the CSIR’s hydraulics laboratory. 

A number of custom-made model bulk carrier ships were 

also built for the study. The team conducted moored and 

moving ship motion tests and wave propagation tests for 

the project, making it one of the largest and most precision-

built projects the CSIR has ever worked on.

The CSIR conducted physical and numerical modelling 

studies of the effect of long waves on the movements of 

the moored bulk carriers under different conditions and 

different port designs. Researchers had to imitate the effect 

of long waves and measure the effect of these on the 

horizontal movement of various sizes of bulk carriers.  

Long waves influence the surge and sway movements of 

carriers, affecting the way the carriers are loaded.

Accuracy of less than half a millimetre  
was obtained.

Custom-made model bulk carrier ships were 
also built for the study.
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Immovable asset register 
developed to improve  
service delivery
The CSIR was contracted by the Department of Arts and 

Culture to support its efforts for enhanced service delivery 

through better facilities planning and more effective 

estate management of its museums, libraries, playhouses, 

archives, burial grounds, historical sites and office 

buildings. 

As part of this project, the CSIR undertook a condition 

assessment of all the department’s buildings and supporting 

infrastructure – as well as those of the public entities that 

fall under its auspices. A verified Immovable Asset Register 

was developed based on consolidated fieldwork data, 

and	a	User	Asset	Management	Plan	drafted	in	line	with	

the	requirements	of	the	Government	Immovable	Asset	

Management Act (No. 19 of 2007). The department was 

also	assisted	with	an	Immovable	Asset	Management	Policy,	

which ensures ongoing compliance with the prevailing 

legislative prescripts.  

The legislative environment for the management of the 

government estate has changed dramatically since the 

introduction of the Act. The object of this Act is to ensure 

a uniform framework for the management of immovable 

assets by a national or a provincial department in support 

of its service delivery objectives. Immovable assets are 

described as land and any immovable improvement on 

that land, which have enduring value and consists of assets 

of a residential, non-residential or infrastructure nature. 

It includes installed machinery or equipment that are an 

integral part of immovable assets and covers all state-

owned and leased assets.

Helping the public sector 
comply with immovable asset 
management legislation
In	response	to	the	introduction	of	the	Government	

Immovable Asset Management Act in 2007, the Free 

State	Department	of	Public	Works	and	Rural	Development	

appointed the CSIR to assist with the establishment of 

processes within the department to ensure full compliance 

to the legislation. 

The	objects	of	the	project	were	manifold:	the	Professional	

Real	Estate	Management	Information	System	(PREMIS)	had	

to be re-activated, the asset register updated, staff trained 

in	the	use	of	PREMIS	and	a	Provincial	Immovable	Asset	

Management	Policy	compiled.	

Further work included a scoping exercise in preparation for 

a complete rental portfolio, determination of preliminary 

values for all properties reflected in the asset register and 

a scoping exercise in preparation for a Custodian Asset 

Management	Plan	and	a	User	Asset	Management	Plan.	

The first phase of the project was completed successfully  

at the end of the 2009/2010 financial year. 
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national crisis and disaster management capability, and 

gained valuable experience relevant to the changing  

security environment.

Globally, conflict driven by non-state actors such as ethnic 

or radical groups is increasing. terms such as asymmetric 

warfare (where the opponents have completely different 

capabilities, for example, a traditional military force 

opposing a force using suicide attacks and improvised 

explosive devices) and systems warfare (where a dissident 

group causes widespread disruption by destroying a nodal 

perceptions about national security impact on many spheres, 

including economics, politics, tourism and sport, as was clear 

in the build up to and during the recent 2010 FIFa World 

Cup soccer tournament. as a nation, South africa had to 

provide a safe and secure environment for the event. this 

in turn necessitated close cooperation between all agencies 

involved in crisis and disaster response. 

the CSIR rose to this challenge by developing ICt tools 

and solutions for interoperability and cooperation between 

military and civilian policing − considerably enhancing the 

defence and security
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focus on national security. at the same time, traditional 

military capabilities are being revolutionised with major 

technological advances in areas such as communications, 

computing and miniaturisation. 

Some of the highlights on the following pages reflect the 

CSIR’s support of the Department of Defence and other 

national security agencies to respond to these trends and  

our readiness to enter into partnerships with relevant role 

players globally.

point of a national infrastructure such as the electricity 

distribution system or the telecommunications system) are 

being used more and more frequently. africa is not isolated 

from these trends; improvised explosives and suicide attacks 

are increasing. the possibility of the South african national 

Defence Force encountering such threats in africa during 

peace support operations is growing.

this changing security environment poses significant 

challenges to research and development. Internationally,  

new programmes are being formulated with a stronger  
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Many of the lessons learnt during the interoperability  
exercise to ensure a safe World Cup will be employed for  
the South african army’s borderline protection task.

Supporting a safe FIFA World 
Cup through interoperability  
of defence systems
In preparing for the 2010 World Cup, FIFA required that 

an appropriate emergency response capability be in place 

to support all World Cup matches. Such an emergency 

response capability meant that all the relevant agencies 

should be able to work together in a coordinated and  

time-critical manner. The agencies included the South 

African Police Service, the South African National  

Defence Force, ambulance services, medical facilities  

and fire brigades.

Each of the agencies uses its own communications and 

operational systems and these had to be integrated. 

Integration started in preparation for the Confederations 

Cup in 2009. The CSIR acted as an independent technical 

advisor, supported the process for establishing systems 

requirements, identified interoperability problems and 

developed specialist software as part of the preparations. 

It also made some of its research and development 

infrastructure available to support of the operational 

activities. The bulk of the CSIR’s effort was towards 

supporting the situation awareness element of the 

emergency response capability.  

Scientists developed common standards and data systems 

to integrate into pre-existing situation awareness models. 

They had to determine whether the situation awareness 

models were compatible with the existing systems and 

processes, and whether personnel felt comfortable 

operating these. Communication between all arms 

of service – land, naval and air – was necessary as 

well as an understanding of common procedures and 

organisational structures to ensure interoperable processes, 

technology and user interface. Additional situation 

awareness and communications tools were added to 

the existing tools of the defence force to support shared 

understanding and perception.

Many lessons were learnt by the different agencies and 

it was decided to keep the core capability active as a 

national competence. Many of the lessons learnt will also 

be taken forward in support of the borderline protection 

task, for which the South African Army is preparing.

32 nations
the nuMbeR oF CountRIeS that 

paRtICIpateD In the 2010 FIFa WoRlD Cup
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Identity authentication research 
coming to fruition  
The key to information security is a strong capability to 

verify the identities of those who are authorised to access 

the information. For the past two years, the CSIR has been 

developing local identity authentication technologies, 

namely biometrics (for example, fingerprint recognition) 

and smartcards. 

Most of the biometric and smartcard-based technologies 

that are currently used in South Africa to control access 

to critical information and facilities, are imported. This 

poses a national security risk since many countries from 

where these technologies are sourced, place restrictions 

on the security safeguards, such as encryption software, 

on exported technologies. The CSIR is looking to close 

that gap by building indigenous capability, not only to 

develop smartcard and biometrics-based technologies 

locally, but also to secure these. The research largely 

focuses on the core of these technologies where security 

vulnerabilities exist.  

In biometrics research during the financial year, the focus 

was on the development of a fingerprint-based access 

control system. A technology demonstrator of the system 

was successfully developed and the CSIR is currently 

working on developing a commercial prototype.  

In terms of smartcard technology, the key components 

are currently undergoing functional testing. The plan is to 

prepare the smartcard technology for the development of 

commercial applications in the new financial year.

a smartcard and card reader are some of the 
innovative security technologies for fingerprinting 
and smartcards.

the CSIR aIMS to buIlD a loCal CapabIlIty 
to DeVelop SMaRtCaRD anD  

bIoMetRICS-baSeD teChnoloGIeS  
anD to SeCuRe theSe
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Radar technology touted  
as best worldwide 
Currently, the largest defence acquisition programme for 

the South African National Defence Force is the Ground 

Based Air Defence System. A key element of this system is 

its radar. 

ARMSCoR has the option to import radar or to use radar 

developed and manufactured in South Africa. It was 

decided that a local radar will only be considered if it 

is internationally competitive, in terms of both price and 

performance. 

In response to this, the second phase of what was probably 

the largest collaborative radar technology development 

project ever undertaken in South Africa, the DBR-XL  

Radar Technology Development Programme, has been 

successfully concluded. 

It has been described by defence stakeholders as superior 

to all international offerings and suitable as a missile 

fire control radar for the current, and future model of the 

Umkhonto missile. 

The CSIR provided an independent evaluation of the 

technical concepts based on previous radar experience 

and detailed radar and algorithm level modelling and 

simulation; developed optimised signal processing 

algorithms; participated in missile fire control system level 

performance analysis workshops and provided specialist 

input based on its advanced radar signal processor design 

and development experience.

Collaborators included the CSIR, Armscor, the universities 

of Cape Town and Stellenbosch, industry stakeholders such 

as Reutech Radar Systems, Denel Dynamics and Denel 

Integrated Systems Solutions, and the Ground Based Air 

Defence System Programme office.

This is expected to lead to further developments in the  

local radar industry, as well as export opportunities.

Cash-in-transit heists  
stemmed by PUDU 
Since the installation of the CSIR’s polyurethane dispensing 

units (PUDU), no further heists have been attempted on 

the 300 armoured cash-in-transit vehicles that have the 

technology installed. The technology has also been  

bought by international companies.

PUDU is a ‘sense-and-explode’ technology developed 

at the CSIR, which protects cash being transported in 

armoured vehicles, from being robbed. 

The technology has made it possible for polyurethane foam 

to be dispensed inside the vault area of the vehicle when 

the system is activated by a security guard or if the vehicle 

tilts at a certain angle. The polyurethane expands and 

hardens immediately into a solid block, which makes  

it impossible for the attackers to get to the cash.

puDu devices are installed in cash-in-transit vehicles to deter 
criminals from attempting heists. Shown here is a hardened form  
of the polyurethane foam. puDu is an international success.
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Simulation environment for 
electronic warfare sharpens 
decision-making
The CSIR’s sensors and electronic warfare engagement 

simulation (SEWES) is used by defence research institutes 

for evaluating the effectiveness of electronic warfare, 

developing doctrine and training.

SEWES is a ‘few-on-few’ simulation environment which 

allows any number of platforms, populated with various 

sensors and systems, to engage each other.

During the financial year, the CSIR expanded its SEWES 

modelling and simulation capability by adding airborne 

sensor and electronic warfare system models to assist in the 

evaluation of the effect of electronic warfare on the Gripen 

fighter aircraft. Closer integration between hardware 

systems, such as the DRFMs and MECoRT have resulted in 

a mixed real/virtual test bench for radars.

Decision-makers typically use SEWES to simulate ‘what if’ 

questions. To maximise platform survivability, the use of 

sensors and electronic warfare systems can be optimised 

given a threat scenario. These vary from algorithm-level 

questions such as the range at which the signal intercept 

system will be effective, to doctrine-type questions such 

as how the countermeasure system could be utilised to 

optimally protect a platform.

A typical tactical engagement investigation would be 

to evaluate the sensor and electronic warfare system 

coverage of a fighter aircraft, given that the coverage 

would be limited due to system performance, the terrain, 

and the flight path of the aircraft. 

At a more detailed level, the performance of these 

systems can be predicted using the dynamic nature of the 

engagement and the effects of the natural terrain. At this 

level a typical question would be to investigate the range 

at which a small target, such as an inflatable boat, could 

be detected in a piracy scenario.

The parameter level simulation of the systems and 

interactions are modelled at the level required by the 

research question. All required system parameters in  

the simulation are stored and visualised in a realistic  

3D world.

a simulated engagement between an aircraft, a ship and a vehicle is shown. the four 
views on the left show the respective platforms in the simulation, while the two views on 
the right show representations of the signal processing performed in the tracking radar.
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as much as 25% of its total costs, it is prudent to ensure 

that such equipment meets the requirements of the SAAF.

Support of fly-by-wire technology

Aeronautics engineers at the CSIR contributed by ensuring 

optimal handling of the combat aircraft. The CSIR was 

requested to establish the knowledge base required to 

understand and support the new fly-by-wire technology 

to enable ‘carefree handling’, thereby allowing pilots 

to focus on the tactical situation. The project entailed 

creating baseline flying qualities and system specifications 

to characterise handling qualities to promote safe and 

effective air operations. This involved not only researching 

modern fly-by-wire systems, but also validating research 

through actual flight testing.

Development of a desktop simulation tool

While the Gripen brings with it advanced capabilities, 

it also calls for new tactics and standard operational 

procedures to be revised. CSIR aeronautical engineers 

Supporting the SAAF in optimal 
handling of its Gripen fleet 
The modernisation of the fleet of the South African Air 

Force (SAAF) resulted in the acquisition of 26 new 

Gripen advanced, light fighters. These are by far the most 

sophisticated and technologically superior combat aircraft 

ever operated by the SAAF. The CSIR has played, and 

continues to play, an instrumental role in ensuring that 

South Africa becomes a ‘smart buyer’ and also a ‘smart 

user’ by developing expertise and systems to extract the 

most from the fourth-generation technologies of the Gripen 

fleet. Typical examples of CSIR support included:

Acquisition of radar system

Radar engineers provided initial support in the 

acquisition of the radar system, developing the SAAF 

User Requirements and developing design reviews and 

acceptance tests. As the radar system of the modern fighter 

acts as the eyes and ears of the aircraft and can contribute 

a fighter aircraft approaches a pair of Gripens 
on patrol in this simulation.

the Cobra helmet, as used in the SaaF’s Gripens, can display 
critical data onto the visor and tracks where the pilot is 
looking. Images copyright Gripen International.



defence & security 23

assisted in this regard by developing a desktop 

simulation tool that serves as a mission simulator. It can 

be downloaded to a laptop for enhanced access to a 

planning tool in a cost-effective way. Known as the Gripen 

doctrine and tactics development tool, it supplements the 

Gripen Mission Support System based at the Air Force 

Base Makhado in the Limpopo province.

Improvement of helmet-mounted displays

other aspects of technological enhancements in respect of 

the Gripens included exploring the use of fifth-generation 

‘all-aspect’ missile firing, in conjunction with helmet-

mounted displays, which allow the pilot to merely look 

at the target and fire the missile. To meet the demands of 

modern air defence, the Gripen is equipped with Denel’s 

A-Darter missile coupled to helmet-mounted displays. 

the CSIR helped to evaluate the complex digital 
flight control system used in the Gripen.  
Images copyright Gripen International.

26
neW GRIpenS aCquIReD by the 

SaaF anD SuppoRteD by the CSIR’S 
teChnoloGICal expeRtISe
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WaSp comprises five high-resolution cameras. 
the images of the cameras are stitched together 
in real-time to result in a high-quality image.

Surveillance of Navy ship 
surroundings increased to  
full 360° view
When the South African Navy operates in hostile littoral 

environments, the protection of the ship is of the utmost 

importance. Potential threats include small arms fire, 

rockets and improvised explosive devices. Countering 

these threats requires extensive surveillance of the ship’s 

surroundings. During the past year, the CSIR’s wide area 

surveillance project (WASP) sensor has been further 

developed to deliver a 360° view (from an initial 60°) – 

offering unparalleled situation awareness. WASP comprises 

five high-resolution cameras. The images from the cameras 

are stitched together in real-time to result in a high-quality 

image of the surrounding environment.

CSIR skills rooted in optics, electronics and 
mechanics ensure that the observation abilities of 
the armed forces are optimal.

Stable surveillance images  
made possible in rough seas
CSIR researchers have developed a way to stabilise 

surveillance systems on ships in rough seas without 

costly inertial measurement equipment. This bodes well 

for ubiquitous situation awareness on board Navy ships 

as these rely on the accuracy of images received from 

surveillance systems for decisions regarding potential 

threats.

The movement involved on a ship at sea includes the 

continuous movement of the ocean and clouds, temporarily 

obscuring targets. Thus, a ship on which the surveillance 

camera system is mounted, moves up and down with the 

swell, which may cause the horizon to move in and out of 

the field of view. Ideally, a ship with a mounted camera 

should be able to provide stabilised images.

In the CSIR experiment, ship motion was simulated using 

a three-axis rate table and the camera position was 

controlled using a pan-and-tilt unit mounted on the rate 

table to counteract the effect of the sea motion on the 

images. Researchers focused on mechanical stabilisation 

and worked only with data obtained from the image itself 

− literally working with the ‘absolute error’ in the image. 

This ‘deviation’ was fed back to the pan-and-tilt unit, which 

delivered positive results.
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these are the first sample pages from the medical 
atlas that will greatly benefit the armed forces when 
completed.

Medical geography can also be used to support the 

readiness of soldiers by keeping them fit to fight before, 

during and after deployment. 

GIS is an aid to decision-makers in overcoming spatial 

issues of a medical nature as factors such as environmental 

health, diseases and climate can be researched. Troops 

and medics are able to prepare further by researching 

topography, population, water supply, living and sanitary 

conditions, pollution and threats from animals and plants in 

areas of deployment.

The atlas can also be developed into an intelligence tool as 

it contains additional information for other arms of service. 

For instance, a ballistic weather module is useful for the 

artillery because certain atmospheric conditions directly 

affect the accuracy of artillery fire. 

Military health services to  
benefit from CSIR geospatial 
medical atlas
The CSIR is using geographic information systems (GIS) 

to create medical atlas software, the Geospatial Atlas of 

Disease Intelligence and Countermeasures. The atlas will 

be housed by the South African Military Health Services 

Mobile Military Health Formation for use by medics.

The primary mission of military healthcare providers is 

military readiness, which means being able to respond 

effectively in times of conflict. Missions may also involve 

military operations other than war, such as humanitarian 

assistance and peacekeeping operations.

The medical atlas will provide military health professionals 

with instant and easy access to a wide range of medical 

reference data for situation awareness. Medics will be 

enabled to review environmental risks and conditions in 

their areas of responsibility.

the GeoSpatIal atlaS oF DISeaSe IntellIGenCe 
anD CounteRMeaSuReS WIll pRoVIDe MIlItaRy 

health pRoFeSSIonalS WIth InStant anD 
eaSy aCCeSS to a WIDe RanGe oF MeDICal 
ReFeRenCe Data FoR SItuatIon aWaReneSS
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the strategy for the CSIR’s energy research impact area 

focuses organisation-wide attention on energy technology 

and policy. on the supply side, the CSIR will focus on  

low-carbon sources using waterless technologies and on 

storage technologies for the three energy carriers: electricity, 

heat and hydrogen. Demand-side management involves 

energy efficiency in buildings and processes, and reducing 

demand through switching from electricity and fuel as 

carriers to solar and waste heat streams.

South africa’s energy challenges relate to access – 27% of 

the population has no access to electricity; security of energy 

– only a low electricity generation reserve margin is available 

and infrastructure is aging; and emissions – South africa is 

the 30th largest economy, but the 15th largest Co2 emitter. 

In response to these challenges, the CSIR is investigating 

ways to improve energy security, reduce our carbon footprint 

and water consumption through renewable and alternative 

energy technologies, and lower energy demand through 

energy-efficient interventions. 

energy
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the strategy also includes decision support, which entails 

resource mapping of renewable energy resources,  

modelling and simulation of scenarios and processes, 

and the development of policy, business models and other 

decision-support tools.

Research highlighted in the following pages describes the 

integrated research infrastructure platform project, which 

constitutes obtaining electricity from solar and sewage 

biogas; the algae-to-biodiesel process; the development of a 

South african wind atlas, which will support decisions  

in wind farm placement; and the spectrally selective  

absorber coating, which will allow more efficient solar 

energy capture for water heaters and other applications  

to reduce energy demand. 

energy
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the CSIR platform is looking at devising alternative 
solutions to municipal service delivery problems,  
such as energy, water and sanitation.

Integrated models to aid small- 
town municipal service delivery
The CSIR is one step closer to the establishment of an 

integrated research infrastructure platform on its campus, 

having completed a feasibility study. The goal of this 

platform is to devise alternative solutions to municipal 

service-delivery problems (energy, water and sanitation), 

which mitigate climate change and contribute to food, 

energy and water security using a systems approach.

The platform aims to design and develop an integrated 

system of technologies that turn sunshine and sewage into 

energy and valuable commodities and create opportunities 

for local economic development and job creation through 

food and fuel production. 

Providing municipal services such as electricity and  

waste-water treatment is a major challenge for small  

towns that often lack the institutional capacity to manage 

and maintain the necessary infrastructure. High levels 

of poverty in these towns also present cost-recovery 

challenges. The platform is a CSIR interdisciplinary 

response to assist rural municipalities.

Research platforms in varying stages of development 

include municipal service delivery processes such as 

the provision of energy, clean water and the collection 

and treatment of wastewater and solid waste. It will also  

investigate and refine anaerobic digestion, aquaculture 

(including algal culture), concentrated solar power and 

membrane bioreactor-based wastewater treatment. 

the new platfoRm IS a CSIR InteRDISCIplInaRy 
ReSponSe to aSSISt RuRal munICIpalItIeS
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Algal biodiesel research 
accentuates potential  
socio-economic benefits  
Ongoing research into microalgae for biodiesel shows that 

this technology offers one of the best natural solution to 

current energy and environmental challenges. 

CSIR researchers are currently focusing on bioprospecting 

microalgae that produce lipids from all South African 

environments and have propagated the samples in a 

controlled environment that resulted in some 300 algal 

isolates of which about 80 produce lipids. Processes are 

being developed that will ultimately see some of these 

isolates implemented in industry to produce bio-oils.

Looking further ahead, the implementation of algal  

biofuel also has other benefits for developing  

communities such as skills development, job creation  

and socio-economic improvement. 

a pilot scale photobioreactor at the CSIR modderfontein 
campus containing an algal species that has demonstrated 
good potential as a biodiesel producer.

In another project, researchers are developing an 

integrated process for the production of algal biodiesel, 

which includes the use of waste substrates (CO2 

wastewater). The research will eventually be scaled up 

to growing algae in small-scale ponds, which will lead 

to a pilot project of a plant of one hectare where various 

technology adoption models will be investigated. 

Breakthroughs in this area could contribute to the country’s 

commitment to reduce its carbon emissions. It is expected 

that this technology will revolutionise energy delivery to 

small communities, thus boosting the subsistence sector 

of the economy by enabling value-added activities in 

agriculture and aquaculture. 

It is envisaged that the CSIR will be the hub for algal 

research and will play a key role in facilitating the  

wider roll-out of this technology into Africa and 

internationally. 
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Wind atlas to help identify 
viable locations for wind farms 
Denmark and South Africa have entered into an agreement 

for capacity development and research cooperation 

through the development of wind-resource mapping for 

the Western Cape and areas of the Northern and Eastern 

Cape.

Research will obtain data on wind speeds and frequency 

along the South African coastal and escarpment regions to 

update South Africa’s current wind resources map. Partners 

in the project include the Danish Technical University, 

the South African National Energy Research Institute, the 

CSIR, the University of Cape Town and the South African 

Weather Service.

Denmark will provide South Africa with expertise to do 

wind measurement and to develop a Numerical Wind 

Atlas for South Africa that may lead to viable, ‘bankable’ 

wind-farm projects.

Of the 10 sites identified for wind-measurement stations, 

the CSIR has already erected masts with instrumentation at 

six of the stations in the Northern Cape and the Western 

Cape. Data from these six masts are being captured at 

the CSIR’s Stellenbosch office. As soon as data for one 

year from all 10 masts become available, researchers in 

Pretoria will start with micro-scale modelling of the data  

to Danish standards.

the conversion of waste plant material to biofuel could reduce 
the cost of ethanol biofuels to the point where they become 
commercially attractive as replacements for fossil fuel. 

looking down one of the wind masts erected in Denmark.

Research to convert waste  
plant material to biofuel  
shows progress  
The CSIR is part of a consortium funded by the Department 

of Science and Technology and the Technology Innovation 

Agency to find new biological catalysts to enhance the 

conversion of waste plant material to biofuel. 

Using cutting-edge genetic techniques and robotic 

equipment, thousands of bacteria are screened for novel 

enzymes that can degrade woody materials, making 

them easier to ferment into alcohols for second-generation 

biofuels. So far, a number of new enzymes have been 

discovered and will be evaluated in laboratory trials. It is 

anticipated that these and related discoveries could reduce 

the cost of ethanol biofuels to the point where they become 

commercially attractive as replacements for fossil fuel. 

The benefit of this type of technology is that the fuel can be 

generated using non-food crops and agricultural waste.  

The technology can also generate chemicals for use by 

industry to replace oil-based feed stocks. This, in turn, could 

form the basis for a renewable and environmentally-friendly 

bio-based economy that would reduce the imports of fuels 

and create local businesses. The consortium includes the 

University of the Western Cape and Stellenbosch University. 

The Tshwane University of Technology and the University of 

Limpopo also collaborate on the project.
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Battery Research Centre  
gearing for action 
A Battery Research Centre is being established at the CSIR 

as part of a worldwide drive to research low-cost, safe, 

long-lasting batteries specifically for the automotive market. 

New sets of equipment for making battery coin cells have 

been acquired, including eight-channel battery analysers 

for establishing the capacity of batteries, an automatic 

coating device for attaching materials onto the positive 

and negative plates of batteries, and an electrochemical 

Potentiostat/Galvanostat, which is used for the testing and 

characterisation of cells. This particular piece of equipment 

can test any device that supplies electricity including fuel 

cells, solar cells, batteries and capacitors.

Another newly acquired and installed instrument is an 

Atomic Force Microscope (AFM). The AFM is a high-

resolution scanning probe microscope. The battery 

researchers use it to take atomic-scale (smaller than 

nano-size) photographs of surfaces of printed electrodes. 

These images allow the researchers to see the surface 

morphology of the device they are testing, revealing 

conglomeration of particles that might have an  

influence on its conductivity.

CSIR researchers are attempting to improve the efficiency 

and stability of batteries by changing its cathode chemistry.

Internationally recognised 
expert appointed as director 
of Hydrogen South Africa 
Infrastructure Centre of 
Competence 
The Hydrogen South Africa Infrastructure Centre of 

Competence has as its director an internationally-

recognised expert in the field of hydrogen and fuel-cell 

technology, Dr Dmitri Bessarabov.

The CSIR and North-West University (NWU) jointly 

host the Hydrogen South Africa Infrastructure Centre of 

Competence, one of three such centres that fall under the 

Department of Science and Technology’s (DST) hydrogen 

strategy. 

Appointing an expert such as Dr Bessarabov was one of 

the key requirements by the DST for the establishment of 

the centre. It will be his task to coordinate the research and 

development within the centre and, by working closely with 

the centre directors of the other two centres of competence, 

to ensure that the national programme delivers on the DST’s 

vision. This vision is to supply 25% of the future global fuel 

cell market with novel, locally-developed and fabricated 

platinum-group metal catalysts by 2020 and to develop 

innovative hydrogen production, storage and distribution 

technologies.

A Canadian citizen, Dr Bessarabov started his career in 

Russia, at MV Lomonosov Moscow State University. He 

moved to South Africa in 1994, where he obtained his PhD 

in polymer science at Stellenbosch University. In 2007, he 

returned to Canada, where he worked for the Automotive 

Fuel Cell Corporation as a senior scientist. He relocated to 

South Africa in April this year to take up the challenge of 

leading the centre of competence. 

Dr Bessarabov has offices at both the NWU and the 

CSIR. His first challenge was to formulate a business plan 

acceptable to the DST. He will now give effect to that plan 

through the appointment of researchers and establishing 

the necessary infrastructure.
Coin cells are basic battery cells that researchers 
use to test changes made to its cathode chemistry.
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the health sector in South africa faces challenges not only 

in terms of bottlenecks in the healthcare delivery system 

(pertaining to information systems and logistics in service 

delivery), but also in terms of the burden of disease: We have 

the fourth highest HIV infection rate in the world, the highest 

rate of tuberculosis (tB) infection (with HIV co-infection),  

and malaria is still endemic in South africa and the region.

the CSIR’s health interventions target some of the most 

pressing health issues in South africa currently, with the 

aim of reducing the impact of the burden of disease on the 

nation. these interventions are conducted by drawing on 

the numerous, multidisciplinary science, engineering and 

technology competences housed in the various research 

groups of the organisation. 

health
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Initiatives range from expansion of infrastructure to enable 

cutting-edge research and state-of-the-art technology 

platforms to facilitate the understanding of disease pathogens 

and human cell interactions to enhance disease diagnostics, 

to drug-delivery technologies that could potentially improve 

compliance with drug regimens for long-term conditions  

such as tB. 

During the past year, a high-tech bio-safety level 3 research 

facility for research on highly-infectious pathogens such 

as HIV and tB was commissioned. the synthetic biology 

emerging research area put in place a world-class capability 

in automated imaging and high-resolution microscopy,  

as well as the requisite computational tools. advances in the 

nano-drug-delivery programme to enhance slow release of 

tB medication, brought once-a-week treatment for tB one 

step closer. to facilitate the development of novel cures for tB, 

a compound library with more than 20 000 molecules was 

secured and robotic liquid-handling equipment installed to 

speed up the screening process. 

the CSIR harnessed its capacity in infrastructure engineering 

design and logistics to design hospital buildings that will 

curb the spread of drug-resistant tB strains and facilitate the 

distribution of breast milk from donors to premature babies 

across the country.
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CSIR develops diagnostic tools 
using proprietary technologies 
Low-cost, easy-to-use diagnostic technologies have been 

identified globally as a priority to enable more equitable 

healthcare provision and to reduce the burden of disease 

by reducing mortality and healthcare expenditure. Of 

particular interest are point-of-care diagnostic technologies, 

including lateral flow (test strip), and devices capable of 

diagnosing multiple diseases. 

Diagnostic test-strips are considered true point-of-care 

diagnostic tools as these require little human intervention 

and are inexpensive and rapid. 

The CSIR’s synthetic biology emerging research area has 

embarked on a project to improve the sensitivity of the 

technology used in diagnostic test strips. The development 

of this technology can lead to earlier diagnosis, which can 

significantly reduce disease mortality and assist in disease 

management in impoverished countries. The project will 

first focus on developing diagnostic tests for  

the malaria parasites to prove the concept.

The CSIR has further partnered with the University of 

Cambridge to develop a technology for the quantitative 

diagnosis of multiple diseases at the point-of-care.  

The device is aimed at addressing the stringent 

requirements for application in resource-constrained 

environments. 

If successful, the technology will allow for simple, rapid 

and reliable diagnosis of multiple diseases at low cost;  

with low energy requirements. The device requires the 

successful integration of proprietary technologies from  

the CSIR/Cambridge collaborative partnership.

Microscopic image of polymer particles, a proprietary 
technology underpinning the development of improved 
diagnostic technologies.

DeVelopMent of tHe teCHnology Can 
leaD to eaRlIeR DIagnoSIS, WHICH Can 

SIgnIfICantly ReDuCe DISeaSe MoRtalIty 
anD aSSISt In DISeaSe ManageMent In 

IMpoVeRISHeD CountRIeS
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One step closer to once-a-week 
TB treatment 
Significant breakthroughs have been made in the CSIR’s 

tuberculosis (TB) nano-drug-delivery programme. Pre-

clinical trials have confirmed that the scientists are on the 

right track to provide TB patients with a once-a-week drug 

regime instead of their current once-a-day dose. The study 

demonstrated that TB drugs given once a week over a 

four-week period were just as effective as daily doses of the 

drug over the same period. Four different types of TB drugs 

are encapsulated in nano-sized polymeric particles. The 

drugs are taken orally and the particles end up in systemic 

circulation in the body for a longer period. This enables a 

sustained release into the body over longer periods with a 

gradual uptake of the antibiotics into the cells. 

CSIR researchers hope to prove that the nano-drug-delivery 

method will use less medicine over a shorter period of time 

and with lower frequency. This should reduce drug side 

effects, make drugs more effective and therefore encourage 

patient compliance.

World-class, super-resolution 
microscopy systems developed 
CSIR bioscientists have developed sophisticated microscopy 

systems of an international standard. These systems have 

tremendous potential for understanding cellular biology 

and will enable researchers to study and better understand 

the fundamental processes that occur when a cell becomes 

infected. 

Understanding the cell biology will lead to the development 

of novel and improved methods for fighting diseases. 

With the emergence of routine nanoscopy techniques, it 

has become possible to study cells at a detailed level with 

high resolution. For the first time individual viral particles 

or bacterial structures, which are very small in size, can 

be seen. Nanoscopy also offers new possibilities such 

as single molecule detection in areas such as molecular 

diagnostics.

the nanoscopy platform is able to perform routine 
super-resolution of single biological molecules.

nano-drug-delivery researchers measuring 
the size of nanoparticles.
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a new CSIR methodology for cultivation of medicinal plants 
includes pollination of flowers by hand and germination in 
nurseries before plant cultivation continues in open fields.

Medicinal plants and essential 
oils – opportunities from nature
During the 2009/10 financial year, the CSIR was directly 

involved in approximately 12 essential-oil and medicinal-

plant projects. These projects are at various stages of 

development – piloting, incubation or establishment. 

The typical technologies involved relate to cultivation, 

irrigation, harvesting, distillation, drying, production and 

business management.

Although South Africa has rich flora assets, the essential-

oil and medicinal-plant sector is poorly developed due to 

farmers’ insufficient access to technology and services to 

compete in the agro-processing market. Funding from the 

Department of Science and Technology for a ‘Farmer-to-

Pharma’ project has enabled the CSIR to assist in this field. 

Some examples are:

Improving drying equipment for medicinal plants

Herb-drying methods in the food-processing industry are 

not suited to the techniques required for treating indigenous 

medicinal plants. Research into cost-effective drying 

techniques was commissioned based on solar energy 

which will retain the physical and chemical properties of 

harvested medicinal plants. The outcome is set to improve 

drying equipment on a number of community farms.  

Establishing a cultivation process
A cultivation process for the scarce indigenous medicinal 
plant, Pelargonium sidoides, was successfully established  
in the Eastern Cape.

Medicinal products based on Pelargonium sidoides have 
a long tradition of use in countries in the European Union 
for treatment of bronchitis and, in particular, respiratory 
tract infections. Medicines appropriate to African diseases 
are being investigated. The new methodology includes 
pollination of the flowers by hand and germination in 
nurseries before plant cultivation continues in open fields. 

The project, overall, is extremely labour intensive and 
subsequently offers good employment opportunities.  
The novelty of the process has provided scope for learning 
for young horticulturists, chemical analysts and natural 

product chemists.

Investigating propagation methods
The CSIR has successfully investigated and proved 
propagation methods for three indigenous medicinal plants 
with scientifically-proven medicinal properties. These plant 
species are the subject of ongoing bioprospecting research 
at the CSIR. Successful development of these species, which 
are endemic to the arid zones of the country, promises to 
create new opportunities for economic stimulation in remote 
areas of the country where few job opportunities exist.

the essential-oil and medicinal-plant sector is poorly 
developed due to farmers’ insufficient access to technology 
and services to compete in the agro-processing market.
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electrospun chitosan nanofibres that have been 
found to have certain antibacterial properties. 

Study shows danger of DDT 
when combating malaria
In a study funded by the Water Research Commission, 

researchers from the CSIR and the University of Pretoria 

have found disturbingly high levels of DDT and one of its 

byproducts, DDE, in the water, sediment, soil, vegetables, 

chicken and fish meat of the Vhembe District Municipality 

in Limpopo, bordering Zimbabwe and Mozambique. 

According to the Limpopo Malaria Control Programme,  

this area has been sprayed with DDT annually since 1966.

The health risk assessment indicates that the potential 

for serious health effects exists if people are exposed 

to affected water and selected food from the test areas, 

as well as part of the control areas. These possible 

health effects include neurological, reproductive and 

developmental effects. 

The CSIR study reinforces the findings of a group of 

international researchers who reviewed 494 studies 

that investigated human exposure to DDT and DDE. 

They found that DDT may pose a risk to human health 

and recommended that the World Health Organization 

reconsiders its recommendation for allowing DDT in  

certain cases. 

In South Africa the use of the powerful insecticide DDT 

is allowed for malaria control in high-risk areas such as 

KwaZulu-Natal and Limpopo. 

Crab shell nanofibres  
assist in wound healing 
Chitosan, a derivative of crab shells, is being 

researched by the CSIR for use in bandages and to 

develop low-cost, high-performance, nanofibre-based 

wound dressings. 

Researchers have found that chitosan nanofibres have 

favourable antibacterial activity against S.aureus and 

E.coli bacteria, commonly associated with wounds.

The nanofibres are produced from a polymer solution 

by introducing electrostatic fields into the solution 

through a process known as electrospinning.

Combinations of electrospun chitosan nanofibres with 

traditional textile wound dressings may improve the 

functionality of these dressings, while providing a  

lower-cost alternative to advanced dressings.

The fibres can also be used in tissue engineering and 

food and filtration applications, among other uses. 

494
StuDIeS on HuMan expoSuRe to  

DDt anD DDe InVeStIgateD  
By InteRnatIonal ReSeaRCHeRS
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In the first research phase, scientists used business-process 

engineering and supply-chain design to develop a 

successful expansion strategy into all the provinces.  

Four alternative transportation models were also 

recommended.

During the next research phase, each alternative solution 

will be developed in detail and economic and strategic 

analyses performed to determine which is the best and 

most sustainable. 

This CSIR research is one of five sub-projects included in 

the Department of Science and Technology’s humanitarian 

logistics and humanitarian operations research project.

Supply-chain skills to assist  
in getting breast milk to  
micro-premature babies 
A CSIR project is supporting the expansion of the South 

African Breastmilk Reserve network through research aimed 

at facilitating the successful transportation of breast milk 

from donors to participating hospitals.

A premature baby, younger than 14 days and weighing 

less than 1,8 kg, is highly susceptible to a number of 

possibly fatal infections. Healthy donor breast milk 

strengthens the immune system of the baby, effectively 

helping the infant survive the first two weeks of life.

The reserve facilitates the collection, pasteurisation and 

distribution of healthy donor breast milk to micro-premature 

babies. The main stumbling block to the reserve’s 

expansion strategy was the transportation of breast milk 

from donors to participating hospitals at the appropriate 

temperature.

Breastmilk from donors has been distributed  
to micro-premature babies.

a milk bank or corner established at one of 
the participating hospitals.

In tHe fIRSt pHaSe, SCIentIStS DeVelopeD  
a SuCCeSSful expanSIon StRategy Into all tHe 

pRoVInCeS anD MaDe ReCoMMenDatIonS on 
fouR alteRnatIVe tRanSpoRtatIon MoDelS
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participating in the pilot. As volunteer healthcare workers 

interact with patients, they use their existing, familiar cell 

phones to send the vital-sign information via an ICT-enabled 

system with a preset menu that guides them through the 

process.

The benefit derived by the community is evident in a 

transcript of an interview with a caregiver in Moremela 

village in March 2010, “Since I started using this system  

I am able to see a lot of patients. Today I already managed 

to see 14 patients, which is the highest number for me yet. 

Previously, I had to walk to the centre and the clinic  

to submit reports, but now I can spend the entire day  

with patients.” 

Improving healthcare for patients 
in rural areas through ICT 
The CSIR piloted research to assist a rural community 

with improved healthcare through an intervention using 

information and communications technology (ICT). 

Volunteer healthcare workers provide basic medical 

assistance to rural patients, visiting them at home on a 

daily to weekly basis.

Healthcare workers in the Leroro area in Mpumalanga 

are the direct link between patients and medical staff. 

Medical staff and institutions require data on the five vital 

signs − blood pressure, pulse, temperature, blood sugar 

and weight − for effective patient monitoring and early 

diagnosis. The challenge was to transfer the captured 

information to the nearest medical institution.  

The system that was designed is a robust and affordable 

ICT system. It enables communication between  

12 caregivers and medical staff at the two local clinics 

Voluntary healthcare workers collect data on the five vital signs of 
patients and send the information to clinics using their cellphones.

HealtHCaRe WoRkeRS Can noW SenD 
patIentS’ VItal-SIgn InfoRMatIon   

to tHe neaReSt MeDICal CentRe  
via an ICt-enaBleD SySteM 
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the CSIR made significant contributions in 2009/10 to 

improving industry competitiveness through strengthening its 

R&D competences and developing and transferring techno

logies to improve the competitiveness and sustain ability of 

the South african manufacturing industry. R&D competences 

that continue to be strengthened and which serve as platforms 

for developing and transferring solutions to industry include 

robotics and mechatronics, advanced machine design, 

micromanufacturing, bioprocess development, laserbased 

manufacturing, processing of light metals and clean production 

technologies.  

new materials provide opportunities for industry develop ment 

and for the creation of entirely new manufacturing industries. 

the CSIR continues to strengthen its R&D capability in advanced 

materials, with a focus on smart materials, nanostructured 

materials, light metal alloys and fibrebased composites. a key 

element of the advanced materials strategy of the organisation 

is to add value to local raw materials with the aim of 

developing new or improved products (and associated changes 

in manufacturing technology) that offer opportunities for 

industry development and the establishment of new industries.

Advanced manufacturing

CSIR research in support of strengthening the country’s 

industrial competitiveness focuses on advanced 

manufacturing and mining.

Manufacturing is the second largest contributor to GDp in 

South africa. the sector contributes some 18%, more than 

50% of exports and employs about 1,7 million people. 

Declines were evident in all manufacturing sectors in  

2009 due to the global recession. 

there is a broad realisation that South africa’s economic 

growth will not be sustainable on the back of raw material

driven exports only, and that it is imperative to continue 

to develop a diversified, exportorientated manufacturing 

base. the continuing emergence of lowcost manufacturing 

locations in asia leaves little choice but to move into higher 

valueadded activities such as product R&D, design, highend 

manufacturing and product integration. there has already 

been a marked increase in the introduction of highend 

manufacturing and product tooling equipment in  

South africa.    

industry
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Mining

In 1994, the democratic government started to deliver 

on the desire expressed in the Freedom Charter that the 

people of South africa should own its mineral resources. 

the Minerals and petroleum Resources Development act 

put in place the legislative framework and now all mineral 

resources in South africa belong to its people. 

the task of the CSIR’s mining research impact area is to 

increase the wealth that the nation receives from its mineral 

resources, while lowering the cost to individual miners in 

terms of health and safety. this is achieved through:

•	 Research	that	improves	the	working	environment	in	

mines and could halt the progress of silicosis and  

noiseinduced hearing loss with their related suffering;

•	 Research	into	the	causes	and	prevention	of	accidents,	

particularly accidents unique to our mining 

environments, such as rockbursts and rockfalls  

(which kill or maim many miners each year); 

•	 Development	of	tools	and	techniques	that	can	assist	 

the industry to mine more cost effectively, extending the 

life of mines, allowing them to continue providing  

jobs and contributing to the economy.

the following highlights reflect the CSIR’s efforts to 

understand the culture in mines, to encourage safe 

behaviour; understand the causes of rockfalls and provide 

tools that can warn of impending danger from rockfalls; 

and to lower the costs of pumping slurry through innovative 

instrumentation. the CSIR also contributes to the debate on 

the ‘use it or lose it’ principle enshrined in the Minerals  

and petroleum Resources Development act.

industry
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Smart UAS wing automatically 
controls wing profile during flight
CSIR researchers are building an unmanned airborne 

system (UAS) wing demonstrator that will be tested in 

the CSIR wind tunnel when completed. This demonstrator 

is being built from smart materials that actively control 

the aileron position, or wing profile, of the UAS during 

different phases of flight. It makes use of the piezoelectric 

effect, which enables a smart material to convert a 

mechanical energy into an electrical energy and the other 

way around. 

As this technology reduces the number of parts needed on 

a UAS, it makes the system lighter and more fuel efficient. 

Use of the smart actuation system furthermore requires less 

energy to operate, which is a particular advantage for 

UASs as this improves flight time.

The CSIR is a leader in South Africa in UAS R&D for 

civilian applications. Its use in, for instance, long-range 

border surveillance, persistent monitoring of maritime 

traffic, airborne fire detection and communication relay 

functions can drastically improve the safety of our country’s 

people and natural resources.

Progress made to develop 
competitive titanium industry 
A hub of the Titanium Centre of Competence is being 

established at the CSIR to support the long-term goal 

of establishing a competitive titanium industry in South 

Africa. This will span the entire value chain, from primary 

production to the manufacture of final components. 

To date, the Department of Science and Technology and 

the CSIR have invested in research and development 

(R&D) under the Light Metals Development Network of 

the Advanced Metals Initiative to develop a range of 

competencies in support of South Africa’s entry into this 

lucrative and growing industry. This has resulted in the 

development of breakthrough technological capability 

in the area of primary titanium metal production, which 

must be developed to become an attractive commercial 

opportunity. 

These R&D initiatives, as well as component manufacturing 

technologies under the Light Metals Development Network 

have now been consolidated in the Titanium Centre of 

Competence. The intention is to have a fully institutionalised 

centre from 2010 onwards and to establish a 500 ton 

semi-commercial titanium metal powder-production facility 

by 2013/14 that can attract private-sector interest in 

establishing a 20 000 ton full-scale plant by 2018/20.

these tiny model train wheels made from titanium are examples of 
parts with intricate shape, size and design that can be manufactured 
through metal injection moulding, a powder metallurgy technology. 

the uaS wing demonstrator makes use of the piezoelectric effect, 
enabling a smart material to convert mechanical energy into 
electrical energy an vice versa.
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Fire-resistant, better flowing 
paints and coatings 
Researchers at the CSIR-hosted National Centre for 

Nanostructured Materials have shown that the inclusion 

of only 2% of nanoclay particles (equal to about one 

teaspoon of sugar to a cup of coffee) dramatically changes 

the inherent properties of polymer-based composites – 

including paints and coatings. 

The addition of these particles makes the paint and 

coatings become both UV and fire resistant, as well as 

improving its rheological behaviour (making it flow better). 

Nanoclays can act as flame-retardant fillers by moving 

to the surface of the polymer and forming a coating that 

acts as a heat shield. In addition, chemically-modified 

nanoclays may act as a binder (compatibaliser) between 

otherwise unmixable polymers.

The centre, which is one of the Department of Science 

and Technology’s innovation centres, is currently jointly 

developing this technology with a local paint producer and 

is negotiating the transfer of the technology. 

To assist efforts in developing nanomaterials for industry 

use, the centre has acquired a piece of equipment, called 

a batch extruder, that can produce 30 kg per hour of the 

required composite material. 

This will allow the upscale of laboratory-produced 

nanocomposites by producing small batches that can be 

tested in extruders and injection-moulding processes in 

industry. 

The first product to follow this route will be nanoclay/

polypropylene-advanced composite materials. 

Polypropylene can be sourced from plastic waste.

nanotechnology experts have shown that adding 2% 
(in weight) of nanoclay particles changes the inherent 
properties of polymerbased composites, such as paint.

0,000 000 001 m
the SIze oF one nanoMetRe
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a demonstration of a worldfirst laser cladding 
system that offers a permanent solution to sealing 
leaks and repairing cracks at power stations.

a CSIR researcher aligns a laser as part of a 
laserbased heating system for diamonds.

Laser welding seals large water 
vessel leaks in situ 
The CSIR has developed a patented laser weld overlay 

process that enables the sealing of cracks in large 

water-filled vessels in situ. In addition, researchers have 

demonstrated this technology as a mobile laser system 

capable of scaling vertical walls with a height of up to 

20 m. This technology and system were developed in 

partnership with Eskom’s Research and Innovation Division. 

The ability to seal leaking cracks in situ poses a major 

advantage over other repair processes, which typically 

require that water-filled vessels are drained before repairs 

can be effected. This imposes downtime on processes 

of which the leaking vessels form a part. Conventional 

arc-welding repair procedures cannot be applied on wet 

surfaces since the presence of moisture will result in arc 

instability and induce porosity in the weld metal. Neither 

do arc-welding processes offer the same level of control as 

a laser-based cladding process.

A patent application was filed for the technology and 

the research team has received a positive report from the 

International Search Authority. Implementation and transfer 

of the technology to Eskom is expected in 2010.

CSIR develops a laser-based 
diamond heating system 
Industrial diamonds have found wide commercial 

acceptance in the drilling industry since their introduction 

more than three decades ago. Drill bits equipped with 

industrial diamonds now account for a significant portion 

of the total footage drilled, due to the effectiveness 

in drilling soft to medium formations at relativity high 

penetration rates. 

Element 6, a global leader in supermaterials, approached 

the CSIR with a request to develop a laser-based heating 

system that can be used to study the thermal stresses that 

occur in industrial diamond-based cutters during rock 

drilling. 

Researchers at the CSIR have demonstrated an accurate 

laser-heating system for diamonds. The technique enables 

the accurate determination of uniform temperature and 

gradient temperature profiles across diamond surfaces 

by optical means using grey body emissions from the 

target. Knowledge of the mechanism of temperature-

induced damage in diamond tools is critical to improve 

tool performance for applications in harsh natural 

environments.
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CSIR develops technology for 
micro processing and sealing  
of ceramic materials  
Micromachining of brittle ceramic materials remains a 

challenge. At the CSIR, laser researchers completed a 

development project for the PBMR (Pebble Bed Modular 

Reactor) on a novel drilling and sealing technology for 

ceramic materials using lasers. This technology enabled the 

PBMR to develop not only an analytical technique to study 

diffusion at elevated temperatures, but also the gas-tight 

sealing of ceramic material at temperatures above  

1 000 ºC. Sealing by using laser-manufactured plugs was 

one of the sealing processes considered. 

The research team used Nd:YAG technology to develop 

a process to machine cylindrical cavities with diameters 

of 0.25 mm. Laser-manufactured conical plugs with 

dimensions 0.25 mm diameter and 0.25 mm length were 

machined in a grid container configuration to subsequently 

seal the holes. Several hundred of the machined ceramic 

micro-plugs were processed. The knowledge gained 

through this project again confirmed that laser technology 

can be used to treat and process brittle materials such 

as ceramics, which is very difficult to process using 

conventional manufacturing technologies. This technology 

supported the PBMR’s fuel optimisation process.

World record-breaking laser 
developed at CSIR 
CSIR laser researchers have demonstrated a new 

architecture to produce high-energy laser pulses in the 

mid infra-red spectral region. The architecture is based 

on existing laser sources, which have never been used 

together, to produce high-energy laser pulses in this 

spectral region.

This invention will enable engineers to develop new 

manufacturing technologies for materials processing using 

this laser. Examples of application possibilities include 

more efficient cutting and welding of plastics, cutting 

of ceramics, and utilisation in many other laser-based 

processing techniques. 

The Tm:YLF slab laser was used to pump a high-energy 

Ho:YLF slab amplifier. This was seeded by the previously 

reported single-frequency Ho:YLF ring laser operating 

at 2064, 12 nm, locked to a molecular absorption line, 

which in itself was also a world-leading result. This system 

produced in excess of 200 mJ per pulse, which is a new 

world record for a pulsed mid-infrared laser with this 

geometry. The combination of these technologies for the 

amplifier system has demonstrated a high-energy 2 µm 

laser suitable for a number of applications in defence, 

monitoring of the natural environment and as an advanced 

technology that can be used in the health and material 

processing sectors.

a highenergy laser will enable engineers to 
develop new manufacturing technologies for 
materials processing.

holding device developed by the CSIR for holding  
500 µm spheres for processing and heat treatment  
up to 2 000 oC.
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Helical sewing machine 
transferred to backfill company 
A CSIR-developed and patented helical sewing machine 

has been given to a backfill bag company, Quickstitch, in 

Fochville as part of a technology-transfer initiative. Backfill 

bags are used in the mining industry to dispose of silt and 

other waste products, after which these are used as support 

structures in mining operations.

The machine sews backfill bags in a helical fashion.  

It remains stationary while the sewing head runs across 

the width of the fabric during sewing. This mechanism 

results in a quick and productive method of linking fabrics 

together and provides a bag with a higher strength than 

conventionally manufactured backfill bags. Recent tests 

revealed that it provides a probable 30% higher seam 

strength.

This technology-transfer initiative is one of the first 

completed by the newly-established CSIR Fibres and 

Textiles Industry Support Centre in Port Elizabeth.

the rover is being used as the base platform in the Mule project. 
CSIR researchers have integrated cameras, laser scanners and  
GpS modules to enable it to perceive its environment.

the CSIR, as part of a technologytransfer initiative, 
developed and patented a helical sewing machine that  
was given to a backfill bag company.

CSIR develops robot for search- 
and-rescue mission support 
CSIR researchers are working on an autonomous mule 

project aimed at developing a platform to carry heavy 

loads for personnel on foot. 

The platform can be taught to follow various targets, either 

a person or possibly another vehicle. The autonomous 

mule will also have the ability to return to previously visited 

locations. This allows a human operator to train the mule to 

navigate safely in complex environments. 

Applications of the mule range from military usage, such 

as border patrol and troop support to civilian applications, 

such as search-and-rescue missions or transportation.



industry 47

Biodiversity Initiative. Alien vegetation is removed in terms 

of the government’s Working for Water programme.  

Waste from the local sawmill is used to produce charcoal 

in a low-emission process. The end product is a chemical-

free, long-burning, low-ash and low-smoke charcoal for 

local and international markets. The majority shareholding 

in the company is reserved for B-BBEE partners and a 

local NGO, Flower Valley Conservation Trust. There is 

considerable scope to replicate this business in other  

areas of the country.

Improved facilities and production cycle benefit 
local fish company

Dried and smoked fish company, Smokey Fish Traders,  

had a fresh start through assistance from the CSIR.  

The company now operates a computer-controlled smoke 

house in a Hazard Analyses and Critical Control Points-

compliant factory. REAF project funding was used to 

relocate the business to an industrial park and to set up 

a modern, hygienic production facility. The production 

cycle has been reduced from the previous two days 

to approximately two hours. The business is formally 

registered and runs as a self-sustaining operation offering 

quality products, improved working conditions and  

reduced environmental impact. Staff have a 40% 

shareholding via an employee’s trust that is being formed.

Other projects

Other projects in the Western Cape include mussel 

farming, pomegranate farming, hydroponics and essential 

oil production. New sectors and technology packages 

are constantly being investigated for entrepreneurial 

possibilities and opportunities in areas of low economic 

status. These include natural fibres, clean drinking water, 

aloe cultivation and processing, renewable energy,  

fruit processing, medicinal plants and cosmetics.

Boosting small business  
in the Western Cape 
The CSIR is involved in approximately eight enterprise- 

development projects, in various stages of implementation 

across five regions in the province. These projects are 

funded by the Provincial Government of the Western 

Cape through its Rural Economic Assistance Fund (REAF) 

programme. Estimated annual turnover from these projects 

is expected to grow to R14 million in 2010/11. The 

average historically disadvantaged individual ownership  

of REAF projects is 85%, of which 42% are women. 

Currently 207 beneficiaries are supported in the  

businesses outlined below.

Subsistence fishermen’s earnings improved 

The Doornbaai rock lobster holding facility has improved 

the earnings of small subsistence fishermen and was 

recently hailed by the Minister of Economic Development, 

Mr Ebrahim Patel, as exemplary in the small business 

development domain. A new holding facility incorporating 

fibre-glass tanks and an international packing room has 

been established. Ten co-operatives with a total of 105 

subsistence fishermen now own a company that processes 

and packs their products before marketing these to the 

retail sector. This will considerably increase their income  

as well as the sustainability of their operations.

Jam supplier’s facilities expanded

Intaba Jam became a fully-fledged supplier to Woolworths 

of its own product range. The CSIR assisted with the 

expansion of the facilities and the introduction of food-

quality measures into the production processes. In addition 

to its traditional markets, Intaba supplies jam to the value  

of R2 million per annum to Woolworths and plans are in 

place to increase volumes.

Environmentally-friendly charcoal generates 
economic returns

New sources of energy are high on agendas around 

the world. Overberg Charcoal, near Bredasdorp in the 

Western Cape, is an example of achieving a positive 

environmental impact while generating economic returns. 

The project is undertaken in conjunction with the Agulhas 

207
beneFICIaRIeS SuppoRteD by enteRpRISe 

DevelopMent pRojeCtS
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SumbandilaSat, South african owned and manufactured earth 
observation satellite, launched in 2009, has an optical instrument 
that consist of six multispectral bands with a spatial resolution of 
6,25 m each. the image was taken over the east london area on  
3 February with an area coverage of 40 x 40 km.

the CSIR’s satellite expertise is increasingly in 
demand as shown by the record number of 
launch reports during 2009.

CSIR takes over mission control 
of SumbandilaSat 
The mission control of South Africa’s second satellite, 

SumbandilaSat, has been transferred to the CSIR. 

Responsibilities include carrying out the operation and 

control, as well as image download by tracking the satellite 

using a large dish antenna. 

The CSIR also downloads telemetry (remote measurement 

and reporting of information), processes the data and 

schedules all activities. This is followed by data analyses 

and the distribution of results. 

The 81 kg microsatellite, which is about 1 m x 0,5 m in 

size, lifted off into space on 17 September 2009 from the 

Baikonur space base after it was integrated into the Russian 

Soyuz rocket. The satellite development programme 

was commissioned by the Department of Science and 

Technology in 2005 and carried out by Stellenbosch 

University’s Engineering Faculty. 

SumbandilaSat will provide South Africa with valuable 

information that will assist in the effective management 

of disasters (floods and fires), food security (crop-yield 

estimation), health (prediction of disease outbreaks),  

safety and security, water resources and energy security. 

The satellite orbits about 500 km to 600 km above  

the Earth. 

CSIR sets new record for  
launch supports in 2009  
The CSIR set itself a new benchmark when it notched up 

over 20 launch supports for satellites in 2009. 

The launch supports undertaken by the tracking, telemetry 

and command group started in February 2009 and ended 

on 29 December 2009. The last two months of the year 

proved to be the busiest with eight scheduled launches. 

The satellites that the CSIR helped to put into orbit have 

many different uses, for example telecommunications, 

satellite radio broadcasts, television broadcasting and 

earth observation. The centre also helped put missions  

such as the Kepler mission and the Wide-Field Infrared 

Survey Explorer into space.

The launch team’s experience and expertise stood it in 

good stead for the highlights of the year – the tandem 

support of NSS-12 and THOR-6 in October as well as  

W7 and IS-14 in November. In both cases, the satellites 

were acquired on time after injection and separation  

from the launch vehicle.
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The Department of Science and Technology, the 

Department of Water Affairs and the Department of 

Environmental Affairs assisted in the funding of the 2009 

mosaic. In another positive development, the contract 

between the CSIR and Spot Image, France, was renewed 

for another three-year operational term. The 2010 and 

2011 coverages can thus be expected in the near future.

Fourth high-resolution colour 
mosaic over South Africa 
released 
The CSIR has produced its fourth annual SPOT 5  

2,5 m natural colour spatial resolution mosaic over  

South Africa. The imagery is distributed under a multi-

government licence to CSIR stakeholders, government 

departments, academia and research institutions.

These users typically employ the imagery for critical 

planning purposes across various sectors such as 

public health, disaster management, land and water 

management, national security, agriculture and forestry, 

housing development, as well as postgraduate research 

addressing application development, general cartography, 

change detection and environmental monitoring. 

To produce this mosaic implies complex, time-consuming 

and data-storage challenges. Various processes need to be 

followed in order to produce a final quality product.  

During the past financial year, 1 444 images were 

validated according to quality specifications and 3 966 

images were rejected due to clouds or high-noise levels. 

users of satellite imagery typically employ these 
for critical planning purposes.

a very high resolution image of the CSIR and 
surroundings taken by the World view 2 uSa 
satellite (0,5 m spatial colour resolution).

1 444
SatellIte IMaGeS valIDateD

uSeRS eMploy SatellIte IMaGeRy to  
plan In aReaS SuCh aS publIC health,  

DISaSteR ManaGeMent, lanD anD  
WateR ManaGeMent, natIonal SeCuRIty, 

aGRICultuRe anD FoReStRy,  
houSInG DevelopMent
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the risk of rockfall and should therefore be used routinely 

in mines.

The mobile sensors can also be deployed independently, to 

assist individual miners or crews in ensuring that the roof of 

their working place is safe. The electronic sounding device 

has proven its worth in a trial of more than 500 test cases 

and is being considered by two mining companies for 

operational deployment. 

Another major project to facilitate safer mining through 

better understanding the process underlying earthquakes 

has been initiated by the Japan Science and Technology 

Agency and the Japan International Collaboration 

Agency. The project is being undertaken by a consortium 

of Japanese universities, the Council for Geoscience and 

the CSIR. The CSIR’s specific focus is to understand the 

effect of seismic events on mining excavations. The CSIR 

is currently preparing to install instrumentation on active 

faults in four mines: Driefontein, Mponeng, Moab Khotsong 

and Ezulwini, in an attempt to record the occurrence of an 

earthquake.

Working towards safer mining 
The CSIR is contributing to safer mining through a major 

rockfall risk management project undertaken for the  

Mine Health and Safety Council. The project has resulted 

in a complete in-stope measurement system being deployed 

at Driefontein gold mine. The system uses the CSIR’s AziSA 

architecture for underground sensing and communications 

and includes a number of sensors to monitor the condition 

of the roof: 

•	 Closure	meters	monitor	the	closure	of	the	working	area	

under the pressure of the rock above – unusual closure is 

often a harbinger of rockfalls; 

•	 A	seismic	sensor	measures	local	seismic	activity,	which	

may be an immediate precursor to rockfalls; and

•	 Mobile	sensors	are	used	by	miners	to	examine	the	

roof, including electronic sounding devices and thermal 

imagers, which have their position tied into the sensor 

network by ultrasonic beacons.

The system has started to return data, which will now be 

used to determine which parameters are key to estimating 

Rockfalls are a lifethreatening reality in mines. an instope measurement system 
for underground sensing and communication, which also includes a number of 
sensors to gauge the condition of the roof, was developed by the CSIR. 
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CSIR autonomous vehicle to 
assess safety of mines 
Researchers from different domains at the CSIR are 

collaborating on a mining safety platform project. 

The objective of the project is to create an autonomous 

vehicle capable of assessing the safety of a mine after 

blasting and during the period when toxic fumes make 

access for humans dangerous.

Researchers believe that use of the platform could 

enhance safety for miners and that the system may 

contribute to increased productivity of mines.

Mponeng Gold Mine is one of the mines earmarked for receiving technology assistance from the 
CSIR (see article opposite page). the CSIR’s mining research, such as the automonous rover, aims to 
improve the safety of miners in South african mines. Photo courtesy of AngloGold Ashanti.

the autonomous vehicle is required to navigate different 
terrains in the mine.
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Sustainable development strategies and spatial configurations 

across the many sectors of South african society require 

coherent projections of population, resource consumption, 

service demand and impact for 10 to 50 years into the future. 

the policy environment is one of the key drivers for planning 

these scenarios, but the lack of a formal, sustained structure for 

evaluating integrated future strategies and the associated long-

term consequences lead to uncoordinated development between 

sectors. this is neither efficient nor accurate, as simultaneous 

demands are being placed on finite resources that fail to 

include feedback effects from one sector to another. 

Sustainable development is a worldwide conceptual 

framework for development which recognises the 

interdependence between economic growth, social equity 

and environmental integrity. In this framework, social, 

economic and ecosystem factors are integrated and 

underpinned by systems of governance. 

South africa faces substantial developmental challenges. 

poverty, unemployment and inequality persist at serious 

levels and the country has limited natural resources to 

support development. 

natural environment
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the CSIR’s natural environment research and development 

strategy aims to develop a CSIR capability to engage in 

strategic (core national) dialogues on resource-based 

development. this will build on the established CSIR track 

record of solving problems and supporting policy in many 

aspects of resource management.

the projects highlighted in this section reflect some of the 

research conducted within the research impact area to 

ensure the wise use of and a safe future for our natural 

resources. In many instances, particularly in the water 

sector, our work provides guidelines and international best-

practice to enable informed decision- and policy-making. 

additional work in the water sector includes assessments 

of water quality in, among others, the olifants River; 

determining the ecological status of the Waterberg prior 

to the operation of new power plants in the area; water 

conservation guidelines in buildings; a proposed framework 

on how to test for endocrine-disrupting chemicals in water; 

research into freshwater ecologies; and methodologies for 

managing shared (transboundary) freshwater resources.
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Understanding a catchment  
to save a river – the case of the 
Upper Olifants River 
The CSIR is leading a multidisciplinary group of  

30 researchers in a three-year research project to assess 

the eutrophication and chemical pollution of one of the  

hardest-working – and also most polluted − rivers in  

South Africa, the Olifants River.

Funded by the Olifants River Forum, the research team is 

looking at aspects such as river health, fish and insects, 

biodiversity, riparian vegetation, atmospheric deposits, 

water bacteria, water quality, bioaccumulation of heavy 

metals, nanomaterials, isotope analysis and ecotoxicology 

to assess the ecological status and health of the river 

ecosystem.

Since November 2009, different research teams have 

been sampling 16 different sites in the Upper Olifants River 

catchment and another five sites in Loskop Dam every six to 

eight weeks. 

The problems facing the research teams are complex 

and preliminary results show high levels of pollution from 

mining, agriculture and industry, as well as nutrients and 

microbiological contamination originating from poor 

sewage treatment and feedlots.

The catchment of the Olifants River rises in the Highveld 

grasslands and covers some 54 570 km². It provides water 

to more than 200 dams, most of which are used to irrigate 

about 110 000 hectares. The study includes Loskop Dam 

as it provides water to the second-largest irrigation scheme 

in the country and water quality problems hold far-reaching 

consequences for farmers producing fruit and vegetables 

for export and large retailers.

Water quality problems in the loskopdam in Mpumalanga 
holds far-reaching consequences for irrigation farmers 
downstream producing fruit and vegetables for export and 
large retailers in the area.

aquatic invertebrates from the upper olifants River 
catchment are caught to test for the bioaccumulation of 
heavy metals in the CSIR’s laboratory in Stellenbosch.

16
SIteS In the uppeR olIfantS RIveR CatChMent 

SaMpled eveRy SIx to eIght WeekS

200
daMS ReCeIvIng WateR fRoM  

the olIfantS RIveR

110 000 ha
IRRIgated by WateR fRoM the 200 daMS

54 570 km2

aRea CoveRed by olIfantS RIveR CatChMent
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The Western Basin outside Krugersdorp started decanting 

in late January this year. Partly-treated and raw mine 

water discharges into the Tweelopie Spruit, which then 

flows through the reserve and beyond, where it enters 

the dolomitic Zwartkrans Compartment and the southern 

portion of the Cradle of Humankind. Apart from mine 

water, the area is also impacted by municipal  

wastewater effluent.

Tasked by the Cradle’s management authority, the CSIR 

leads a joint venture to establish a comprehensive surface 

and groundwater monitoring programme for the area. 

The study includes the development of a sound conceptual 

model of the groundwater regime in terms of flow 

directions, boundary conditions and water quality aspects 

based on historical information, long-term monitored 

data and new data and information. It is also developing 

a better understanding of the close relationship and 

interaction between groundwater and surface waters in 

the largely dolomitic environment. This is crucial for the 

implementation of a relevant and effective water resource 

monitoring programme. The study is also assessing the  

risk posed to the numerous UNESCO-inscribed fossil sites, 

such as Sterkfontein and Zwartkrans, by changes in the 

quality of surface water and groundwater.

The Cradle of Humankind is one of seven World Heritage 

Sites in South Africa and the only one in Gauteng.

Monitoring the impact of  
acid mine water on the  
Cradle of Humankind 

The South African mining sector is a critical pillar 

and driver of the South African economy. However, 

mining activities are also associated with environmental 

contamination such as acid mine drainage. 

Acid mine drainage is highly acidic water, usually 

containing high concentrations of metals, sulphides and 

salts as a consequence of mining activity. Drainage from 

abandoned underground mine shafts into surface water 

systems (decant) may occur as the mine shafts fill with 

water. Although the chemistry of acid mine drainage 

generation is straightforward, the final product is a function 

of the geology of the mining region, presence of micro-

organisms, temperature and also of the availability of 

water and oxygen. These factors are highly variable from 

one region to another, and, for this reason, the prediction, 

prevention, containment and treatment of acid mine 

drainage must be considered carefully and with great 

specificity.

In one project, CSIR geohydrologists are keeping a close 

eye on the impact of acid mine drainage on surface water 

and groundwater resources in the Cradle of Humankind 

World Heritage Site.

view of the defunct West Wits opencast mine workings 
outside krugersdorp showing erosion gullies.

pristine dolomitic landscape in the John nash 
nature Reserve in the Cradle of humankind.



56 CSIR annual RepoRt 2009/10

Revamping SA’s marine water- 
quality guidelines for recreation
South Africa is revising its recreational water-quality 

guidelines for coastal marine waters and the then 

Department of Environmental Affairs has commissioned  

the CSIR to assist in this process.

The aim is to bring the management of beaches along 

the country’s 3 000 km coastline in line with international 

best practice while at the same time taking the unique 

geographic position and demographics into account.

The proposed new guidelines recognise that ‘single’ 

target values for microbiological indicators to classify 

recreational waters as either ‘safe’ or ‘unsafe’ are no 

longer appropriate. 

Rather, applying target ranges linked to different risk 

levels is proposed, supporting the principle of informed 

personal choice and allowing authorities to set achievable 

improvement targets for high-risk areas. 

In other words, recreational waters may be classified from 

‘fair’ to ‘excellent’, leaving the user to then make a choice. 

An important consideration of specific relevance to 

the South African situation will be the relatively large 

proportion of its population that is immuno-compromised 

and therefore potentially more susceptible to infection.   

The interim guidelines will be subjected to an intensive 

stakeholder consultation process and pilot testing over the 

next two to three years.

In terms of the new marine water quality guidelines for recreation proposed to the then department of 
environmental affairs, users may be given the option of choosing between ‘fair’ to ‘excellent’ beaches, 
thereby taking the country’s unique geographic position and demographics into account.

3 000 km
South afRICa’S CoaStlIne
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National estuarine management 
protocol developed for  
South Africa 
As part of a Water Research Commission project on 

cooperative governance, the CSIR, with contributions from 

various leading authorities, initiated the development of 

a national estuarine management protocol (NEMP). This 

is a flexible, but legally defensible, protocol providing 

guidance to estuarine managers at all levels. 

South Africa’s estuaries have a diversity of management 

requirements, often unique to individual systems, and are 

governed by a variety of national and local authorities. 

In addition, estuaries constitute one of the most utilised and 

productive zones on our planet. Estuarine management is 

a complex task, for it deals with the use and care of the 

interface between the land, rivers and the sea.

The NEMP framework follows an adaptive management 

approach, which requires the setting of a vision and 

resource objectives, the development of strategies, 

implementation, monitoring and an assessment of the 

results. The integrated approach will lead to better 

coordination of policy-making and management across 

sectors and geographically, facilitating a more rational use 

of resources and more effective environmental protection.

Managing estuaries is a complex task, as managers have to 
deal with the use and care of the interface between the land, 
rivers and the sea. Photo courtesy of Roxanne Klein.

an integrated approach to estuarine management will lead to 
better coordination of policy-making and management across 
sectors and geographically. Photo courtesy of Roxanne Klein.

the natIonal eStuaRIne ManageMent  
pRotoCol WIll pRovIde guIdanCe  

to eStuaRIne ManageRS at all levelS
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Working for Water programme 
is showing success 
The government’s Working for Water programme is  

having a significant impact on the availability of water 

resources, especially in those provinces with aggressive 

invaders such as Black wattle, Eucalypt, Port Jackson,  

Pine, Lantana and Solanum.

Results from a CSIR study in the Western Cape and 

KwaZulu-Natal showed an annual decrease in water use 

of 13% and 6%, respectively, following the clearing of 

invasive alien plants in terms of the programme. 

Combining remote sensing data with the Surface 

Energy Balance Algorithm for Land (SEBAL) model, 

CSIR researchers, in conjunction with Water Watch in 

the Netherlands, were able to estimate the water use of 

invasive alien plants spatially for three climatically  

different years in the provinces.

This is the first study to demonstrate the impact the  

Working for Water programme has on scarce water 

resources, using remote sensing and SEBAL technology. 

The Working for Water programme was initiated in  

1995 as a joint project between the then Department 

of Water Affairs and Forestry and the CSIR. It currently 

spends R600 million each year on providing over 20 000 

jobs aimed at clearing invasive alien plants. It has received 

international acclaim as one of the world’s biggest 

programmes on invasive species.

Biological control of invasive 
aliens saves SA billions annually
CSIR researchers for the first time provided a programme-

level economic evaluation of the relative contribution of 

biological control to the overall control of invasive alien 

plants in South Africa. Biological control, as opposed to 

chemical or manual control, is (if executed properly) a 

safe and sustainable form of control that relies on insects 

and plant pathogens. 

Ecosystem services based on water, grazing and 

biodiversity products are worth an estimated R152 billion 

per year. Roughly R6,5 billion of this amount was lost  

every year due to the effect of invasive alien plants. 

However, this loss would have been greater by 

approximately R41,7 billion, had no control been  

carried out. 

The greatest measure of protection was achieved through 

biological control. The benefit:cost ratios associated with 

biological control ranged from 50:1 for invasive  

sub-tropical shrubs to 3 726:1 for invasive Australian 

trees. Currently, spending on biological control is far 

lower than that spent on other forms of control, despite  

the significantly higher returns on investment from 

biological control. The CSIR assessment suggests that 

higher levels of spending on biological control research 

would generate very attractive returns on investment.

R152 billion
annual value of eCoSySteM SeRvICeS 

R6,5 billion+
loSt annually due to the  

effeCt of InvadIng alIen plantS

Invasive alien pine trees are a large and rapidly growing threat 
to biodiversity and water generation in fynbos and grassland 
ecosystems in South africa.
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the South African Risk and Vulnerability Atlas is 
now available in hard copy and online.

South African Risk and 
Vulnerability Atlas to inform 
global change solutions 
The South African Risk and Vulnerability Atlas, a project 

initiated and funded by the Department of Science and 

Technology, is now available in hard copy and online. 

The project is managed by the CSIR, with key content, 

intellectual and technological inputs from South African 

institutions and research groups. The atlas captures and 

links to data relating to key aspects such as groundwater, 

surface water, forests, biodiversity, human health, crops, 

demographics, economics and social dimensions. 

It provides a vivid visual portrayal of South Africa and its 

changing environment. Images, photographs, as well as 

case studies and other narratives are included to inform 

global change adaptation responses and planning.  

The atlas is an important storehouse of information about 

global change that will contribute to the knowledge and 

understanding essential for adaptation and mitigation. 

The atlas is expected to be of immense value to policy-

makers and decision-makers at all levels of government,  

as well as consultants, researchers, students, and everyone 

else who would like to know more about global change 

and its impact on South Africa. It will also help to 

support national initiatives such as the National Disaster 

Management Framework.

The project will have a human capital development 

component by training current and potential users in the 

supporting technology and the application thereof.
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Predicting weather patterns 
better with multiple models
The CSIR can now produce operational forecasts and 

simulations for days or decades in support of the national 

forecast product and contributes to the simulation of  

multi-decadal projections over the region.

It runs the conformal-cubic atmospheric weather-forecasting 

model to produce high-resolution weather forecasts daily 

for the next seven days. 

These forecasts are then combined with forecasts produced 

by the South African Weather Service (SAWS) to produce 

a probabilistic assessment of weather extremes for the 

following few days.

CSIR modellers have also joined forces with their 

counterparts at the SAWS, the University of Cape Town,  

Photo courtesy of Roxanne Klein.

the International Research Institute for Climate and Society, 

and the United Kingdom Met Office. 

They will develop seasonal forecast systems that can 

predict rainfall and temperature extremes over southern 

Africa at a 50-km resolution up to five months ahead.

Some of these models are complex, fully-coupled land-

ocean-atmosphere systems that can also predict the likely 

occurrence of the El Niño and La Niña events.

el nIño oR la nIña IS a ClIMate patteRn 
that oCCuRS aCRoSS the tRopICal paCIfIC 

oCean on aveRage eveRy fIve yeaRS, 
but oveR a peRIod vaRyIng fRoM thRee 
to Seven yeaRS. It IS ChaRaCteRISed by 

teMpeRatuRe vaRIatIonS – WaRMIng  
(el nIño) oR CoolIng (la nIña)
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CSIR paving the way for  
Plant Breeders’ Rights for 
eucalypt clones
The CSIR has applied for Plant Breeders’ Rights for a 

eucalypt clone. If the application is successful, it will be 

the first time in the South African forestry industry that 

intellectual property (IP) rights are granted to the breeder  

of a new variety of eucalypt tree.

In South Africa legal rights are acquired in terms of the 

1976 Plant Breeders’ Rights Act in order for the breeder to 

legally protect the IP of the new variety. 

While genetic plant material is protected by licensing,  

Plant Breeders’ Rights are legally more defensible and 

governed by international protection laws.

CSIR tree geneticists have had to establish the distinctness, 

uniformity and stability of the new Eucalyptus germplasm 

by describing it in terms of primarily bark, leaf and  

floral morphology. 

With funding from the Innovation Fund under the auspices 

of Project Pulp (co-funded by NCT), they found that 

sufficient distinctness exists for a new clone of Eucalyptus 

grandis X E. nitens (as compared to the parent species), 

bred as part of Project Pulp, to allow for the application  

of Plant Breeders’ Rights.

For the first time, IP in the form of the germplasm will be 

legally protected in this manner. 

When the trees reach reproductive maturity, the researchers 

will look for more traits by which to characterise the CSIR 

clone and reinforce the principles of distinctness,  

uniformity and stability.

Inspection of the bulking up of the E. grandis x E. nitens 
hybrid CSIR gxn2107 at Sunshine Seedling Services nursery 
in kwaZulu-natal. the CSIR submitted an application for 
plant breeders’ Rights for this hybrid in 2010.

the CSIR has licensed a number of private nurseries to 
supply tree farmers with genetically improved material.
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For South africa to benefit fully from the potential that 

ICt and the information society represent, we need to do 

research and development (R&D) that addresses barriers  

to access and enable us to be part of this revolution that  

is still unfolding. 

the CSIR’s ICt research is focused on contributing to  

South africa’s development towards an advanced 

information society by addressing key issues with  

broad societal impact, namely: 

•	 Enabling	ICT	readiness	by	focusing	on	both	extending	

infrastructure and access through researching, 

developing, demonstrating and building broadband 

infrastructure and ensuring inclusive access by 

addressing barriers of literacy, disability, language  

or financial means;

•	 Promoting	ICT	use	through	research,	development	and	

innovation (R,D&I) which increase ICt intensity in society 

in areas such as scientific computing and geo-spatial 

applications, and address societal challenges such as 

health, education and other service delivery needs; 

the contribution that information and communications 

technology (ICt) makes to socio-economic development 

is now well established. the proliferation of ICt through 

society and the economy has given rise to the concept of  

‘information society’, which is seen as the successor to the 

industrial society established after the industrial revolution. 

Just as the industrial revolution is associated with important 

technological breakthroughs, such as the invention of the 

steam engine, the move towards an information society is 

associated with important technology inventions such as 

the personal computer, the internet, World Wide Web and 

mobile telephony.

In 2003 in tunis, world leaders signed the World Summit on 

the Information Society Declaration of principles in which 

they declared their “common desire and commitment to 

build a people-centred, inclusive and development-oriented 

information society, where everyone can create, access, 

utilize and share information and knowledge, enabling 

individuals, communities and peoples to achieve their full 

potential in promoting their sustainable development and 

improving their quality of life”. 

ict for society
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•	 Contributing	to	ICT	capabilities	and	skills	by	enabling	

advanced human capital development as part of our 

research activities and building critical mass in R,D&I 

capacity in selected ICt fields, in collaboration with  

higher education institutions.

the CSIR’s work in ICt R&D ranges from addressing 

the needs of the most rural communities of South africa 

through technologies such as the Digital Doorway, wireless 

mesh networking and speech technology, to implementing 

advanced cyberinfrastructure such as the Centre for High 

performance Computing and the South african national 

Research network. It is important that both ends of this 

spectrum are addressed to ensure that the information  

society that we build is inclusive – something from which 

everyone can benefit. 

through South africa’s competitive edge in advanced 

cyberinfrastructure, we can harness the collaborative 

potential of our scientists to understand and solve problems in 

areas such as healthcare and climate change, enabling new 

forms of scientific and industrial development. the following 

articles reflect a small sample of the CSIR’s work in ICt.

ict for society
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Access to ICT:  
Putting broadband into the 
hands of rural communities 
Broadband connectivity is viewed as a critical enabler of 

socio-economic development. Conventional approaches to 

deploying broadband technology are generally not viable 

in rural areas due to the high cost of these approaches. 

The CSIR has been researching wireless mesh networks 

as a technology to enable sustainable deployment of 

broadband networks in rural areas. The multi-year project, 

Broadband for All, is building on the results of this research 

to provide Internet access to rural schools and other 

government centres, such as clinics, Thusong Centres, 

community libraries and tribal offices in the vicinity of 

Dinaledi schools. The project is funded by the Department 

of Science and Technology through the Sector Budget 

Support of the European Union.

The project has achieved significant milestones in the 

Nkangala district of Mpumalanga through the installation 

of wireless equipment at 180 sites, which has connected 

schools and other government institutions in the  

Dr J S Moroka and Thembisile Hani local municipalities 

for service delivery. Preparatory work has started on 

replicating the project in the Sekhukhune district in Limpopo 

and in the J T Gaetsewe district of the Northern Cape.

To ensure sustainable business models and maximum 

benefit for local communities, 19 young local entrepreneurs 

have been trained in business and marketing as well as in 

information technology and the installation of hardware. 

Businesses envisaged by these entrepreneurs range 

from computer training to providing communities with 

multimedia services.

They are participating in the installation phase and are 

being prepared to take over maintenance and support 

of the project beyond the pilot phase. An additional two 

entrepreneurs are involved in fulltime mentoring and 

support of the young entrepreneurs.

180
SIteS In MpuMalanga WHeRe WIReleSS 

equIpMent HaS been InStalleD, ConneCtIng 
SCHoolS anD goveRnMent InStItutIonS

a visit to the CSIR by young entrepreneurs in 
training who will be using broadband connectivity 
for their businesses, with DSt and CSIR staff.
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traditional three-terminal Digital DoorwaysTM of which 

over two hundred have now been deployed across South 

Africa.

The systems operate off 12 Vdc (Volts of continuous 

current). Roughly 3x3 m, the container stands 3.8 m at its 

highest point and has seven ‘stick-on’ 68 Watt solar panels 

on its sloping roof. The solar panels charge 10 110 Ah 

deep-cycle marine batteries within the container, which 

supply power to the Digital DoorwayTM systems. The system 

operates 14 hours a day and has a zero-sun capacity of 

approximately five days. 

Meanwhile, the Digital DoorwayTM initiative is expanding 

internationally. In partnership with the United Nations 

Children’s Fund (UNICEF), the CSIR has embarked on a 

three-year plan to supply three-seater Digital DoorwaysTM  

to UNICEF and assist in developing a capability to 

produce these in Uganda. 

Digital DoorwaysTM have been installed in Ethiopia,  

the Solomon Islands, Lesotho and Australia.

Access to ICT:  
Solar-powered Digital 
DoorwaysTM for remote rural 
areas 
Digital activity for people in remote rural areas without 

access to electricity is becoming a reality through 

the deployment of solar-powered container Digital 

DoorwaysTM. Two are now in operation: one at the Seidet 

Centre in Siyabuswa, Mpumalanga and the second at the 

Nophungwe primary school in Vumbu, KwaZulu-Natal.

The Digital Doorway™ initiative is funded by the 

Department of Science and Technology. It is a rugged 

computer system used to promote self-learning of computer 

and information skills in remote areas. 

As a self-contained unit, the container Digital DoorwayTM 

can operate in deep rural areas with no access to the 

electricity grid. It has identical functionality to that of other 

Digital inclusion for people in remote rural areas without 
access to electricity is becoming a reality through the 
deployment of solar-powered container Digital DoorwaystM.

the polar-powered container Digital DoorwaytM can be 
found in rural Mpumalanga and KwaZulu-natal.
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ICT for education:  
Mathematics made easy  
via mobile 
A novel mathematics tutoring system is helping South 

African learners to take up the challenge of science, 

engineering and technology. Dr Math is a mobile 

mathematics tutoring system that runs on MXit, a popular 

instant-messaging service available via cell phones.  

Six thousand learners subscribed to the service since  

its inception, with approximately 3 000 active users.

Dr Math aims to assist learners to improve their 

mathematical understanding and skills. As mathematics or 

mathematics literacy have become compulsory secondary 

school subjects, learners can be helped to improve their 

understanding and to pass these subjects in their final 

examinations. A longer-term benefit would be better 

prepared first-year students at tertiary level, with a  

better chance of success in courses where mathematics  

is a compulsory subject.

Tutors have been drawn from the University of Pretoria,  

the African Institute for Mathematical Sciences and the 

CSIR to assist learners free of charge by logging on 

remotely to Dr Math. Queries are channelled to available 

tutors via a flow management model. The system offers 

real-time mathematics support at a fraction of the cost of  

an SMS. The learner sends in a query via MXit and 

receives a response on MXit.

The project has received support from the Department  

of Education and will ultimately benefit more than  

25 000 schools throughout South Africa. New 

developments include drill-and-practice competitions  

and text-based mathematics adventure games.

using Dr Math, learners with a cellphone have access to 
mathematics tutoring wherever they are.

3 000
aCtIve uSeRS oF DR MatH
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ICT for research:  
High bandwidth boosts  
South Africa’s science 
The soon-to-be-completed first phase of the South  

African National Research Network (SANReN) will  

connect 85 South African research and higher education 

sites to global networks. Researchers have started reaping 

the benefits of access to a world-class network for national 

and international collaboration. The project, funded by 

the Department of Science and Technology, is part of its 

cyberinfrastructure initiative and is being implemented  

by the CSIR.

The national backbone interconnects the metros of Tshwane, 

Johannesburg, Mangaung, Cape Town, Nelson Mandela 

Bay and eThekwini on a 10 gigabit-per-second fibre-optic 

ring network. The Tertiary Education Network has acquired 

international bandwidth connectivity from Seacom, which 

can now be distributed via the SANReN national backbone 

network. SANReN is the communications system of the 

national cyberinfrastructure; enhancing complementary 

projects such as the Very Large Database facility and the 

Centre for High Performance Computing.

It has substantially enhanced South Africa’s ability to tackle 

data and bandwidth-hungry projects such as the bid for 

the Square Kilometre Array and other projects of national 

importance in space science and technology.

International video-conferencing, large-scale data transfer, 

virtual research organisations and fast web-browsing are 

some of the advantages SANReN brings to individual 

researchers at universities to support their endeavours in 

research and development. As SANReN unfolds, it will 

offer additional advanced services.

Research is becoming increasingly data driven—in fact, 

data volumes are becoming unmanageable. High-speed 

research networks and large data repository and analysis 

capacity are essential to conducting world-class competitive 

research. It will result in a new cadre of young researchers 

with access to unparalleled bandwidth, which will change 

the face of research and development in South Africa. 

through South africa’s national cyberinfrastructure, 
scientists can achieve results faster and are able to 
collaborate more effectively.

85
InStItutIonS Soon to be  

ConneCteD tHRougH SanRen
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valued-added mobile services available to users of feature 

and smart phones, as well as low-end phones. 

Worldwide, 470 million people use cell phones to com-

muni cate and share information. In South Africa there are 

approximately 42 million cell phones. As a ubiquitous device, 

the cell phone has great potential for extending existing 

channels, products and services, and creating new ones.

The Mobi4D platform adapts expertise developed over 

the past years, such as short message service, USSD and 

extensible messaging and presence protocol used in instant 

messaging to design, develop and deploy a mobile service 

delivery platform. This platform is based on standards and 

can be expanded, with the added advantage of allowing 

people to switch from one network to the next in the mobile 

environment.

To date, resource adaptors for existing services and 

an authentication, authorisation and administration 

module have been developed. Value-added services can, 

consequently, be developed and deployed by various 

developers independently of networks.

ICT for service delivery:  
Making a digital difference 
through mobile phones 
Increased mobile penetration is well correlated with 

economic development. The benefits that these now almost 

ubiquitous devices have for improved quality of life are 

becoming clearer by the day. In Africa, mobile phones are 

being used in unexpected and surprising ways as more 

channels, products and services are created. 

The CSIR’s mobile for development (Mobi4D) platform  

aims to stimulate the development of even more 

applications and services by making it easier to develop 

such applications and services. 

Mobi4D provides an easy-to-use, cost-effective and 

extendible mobile service-delivery platform. Examples 

include cell phone ‘top-up’ payments through unstructured 

supplementary service data (USSD) or using cell phones 

for banking. The generic Mobi4D platform will make more 

In africa mobile phones can be used in 
unexpected	ways	as	more	channels,	products	 
and services become available.



ict for society 69

South africans can access information on 
government services via mobile or landline, 
thanks to the lwazi information system.

Satellite-based fire information is now available 
all the way from Sudan to South africa.

ICT for service delivery: 
Using your own language  
to find government information 
Information about government services to communities in 

an official language of choice is becoming a reality as 

benefits of the CSIR’s work in human language technology 

are deployed. By using a telephone and selecting a 

language, South African citizens can access information 

with ease, even if they do not own a computer and without 

the need for travel or other costly endeavours. 

The Lwazi information system – funded by the Department 

of Arts and Culture – provides South Africans with the 

opportunity to access government information and services 

in any of South Africa’s 11 official languages free of 

charge, using either landline or mobile telephones. 

The Lwazi information system is underpinned by scientific 

and technical innovations, notably robust automatic speech 

recognition (ASR) and text-to-speech (TTS) systems for all 

11 official languages of South Africa. The integration of 

these language technologies into a telephony platform 

allows individuals to interact with the system by voice over 

a standard telephone line. Lwazi was successfully piloted 

at six locations around the country, both urban and rural, 

which covered testing of the resources developed for all the 

official languages. 

ICT for service delivery:  
Fire warnings expanded 
to cover two-thirds of Africa 
Veld and fynbos fires in Africa during the dry seasons 

account for costly damage annually to human life and 

settlements, infrastructure, land cover, stock and game. 

Technical collaboration with researchers at the Malindi 

satellite reception station in Kenya is now making it  

possible for the CSIR’s Advanced Fire Information System 

(AFIS) to pinpoint fires in near-real time over southern, 

eastern and central Africa. 

AFIS, developed jointly with the University of Maryland 

and Eskom and with funding from the former Department  

of Agriculture, relies on earth observation satellites from 

NASA and Europe to detect possible hotspots on the 

ground. A sophisticated processing system developed  

in-house ingests raw satellite data and within minutes of  

the satellite overpass produces the location of fires. 

Fires as small as 50 m² can be detected by the satellites, 

based on the radiance emitted by the fire. Following 

the installation of the AFIS processing server at Malindi, 

satellite-based fire information can now be produced for 

two-thirds of Africa. The archive of fire information at 

the CSIR is also regularly being fed with data from the 

processing server in Kenya, making it a repository of  

fire information for Africa all the way from Sudan. 
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a sound research infrastructure is a vital contributor 

in delivering research and development outcomes of 

the highest standard. Supporting this commitment to 

an environment and facilities conducive to world-class 

research and development, the Department of Science and 

technology deserves reference for its continued investments 

in research infrastructure at the CSIR, also for use by the 

wider research community. 

examples of continued investment in research infrastructure in 

numerous domains, and work resulting as a direct outcome of 

the infrastructure, are outlined over the next few pages. 

advanced research 
infrastructure
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Biosafety level-3 containment 
facilities for HIV and TB research 
opened 
The CSIR launched an HIV and tuberculosis (TB) laboratory 

during the year, with state-of-the art equipment housed in 

adjacent, yet independent, containment level-3 research 

suites.  

The facility epitomises world-class research infrastructure 

in South Africa and significantly increases the capacity 

to discover, test and develop new drugs and diagnostics 

against HIV and TB. This is a controlled-access laboratory 

for all experiments involving HIV/Aids and TB pathogens. 

The establishment of this facility was realised through 

a Department of Science and Technology infrastructure 

grant of R15 million to the CSIR. This is an indication of 

its commitment to address the national health priorities 

by equipping key research institutions and scientists 

to undertake ground-breaking research. Activities will 

include the testing of novel agents capable of inhibiting 

HIV entry in target cells and the culture of Mycobacterium 

tuberculosis, as well as the handling of clinical samples 

from TB patients to support the development of novel 

diagnostic kits and the testing of candidate anti-TB drugs.

The facility will be accessible to national and international 

collaborators, and will be used to train postgraduate 

students and postdoctoral researchers in the fields of  

HIV and TB biomedical research. This will contribute to the 

knowledge economy and the national system of innovation 

with significant human capital development in science and 

technology. The laboratory will also enable affordable, 

yet effective therapeutics and non-invasive point-of-care 

diagnostics for HIV/Aids and TB.

an HIV-1 neutralisation assay being performed 
under the sterilised bio-safety cabinet.

Mycobacterium tuberculosis culture being grown into  
a culture plate for diagnostic proof of principle.

R15 million
tHe DepaRtment of SCIenCe anD teCHnology 

InfRaStRuCtuRe gRant to tHe CSIR, 
WHICH BuIlt tHe HIV anD tB laBoRatoRy
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High-throughput biology laboratory enables 
research in infectious chronic diseases
The CSIR’s high-throughput biology laboratory innovates technology to meet 

challenges in our understanding of biology. The laboratory is one of only  

40 in the world, of which only three are similar in scale to the CSIR laboratory. 

The research exploits synthetic chemical surfaces created by a high-precision 

surface-patterning system. It enables automated, standardised and rapid 

screening to identify key human host dependency factors in disease  

through systematic genome scale RNA interference.

The technology couples speed and ease of use to enable genome-wide  

screening at a pace and scale matched by only a handful of other laboratories. 

The high-throughput biology laboratory has identified 48 HIV drug targets, 

around 20 for the trypanosomal Chagas disease and more than 25 for cystic 

fibrosis. During 2009, the CSIR synthetic biology emerging research area 

acquired an siRNA genome-wide library that enables the ability to screen  

the entire human genome for genes implicated in HIV infection.

Current research goals are to extend the reach of the synthetic surfaces that 

scientists produce to encompass recalcitrant disease models (primary cells) and 

reach from the single genome to single molecule-scaled detection. The current 

disease focus is on the molecular basis of both analgesic tolerance and the 

human host factors coupled to HIV strains problematic in South Africa.

tHe CuRRent DISeaSe 
foCuS IS on tHe 

moleCulaR BaSIS of BotH 
analgeSIC toleRanCe 
anD tHe Human HoSt 

faCtoRS CoupleD to HIV 
StRaInS pRoBlematIC In 

SoutH afRICa
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CSIR researchers dressed in protective overcoats, gloves, shoes and caps inside the foyer to 
the clean room. protective gear is worn to limit all particles of dust, hair and other micro-sized 
pollutants that are inevitably found on human bodies and clothes.

Clean room facility opens 
up new micromanufacturing 
avenues 
The CSIR has established a clean room facility for the 

manufacturing of soft lithography moulds for microfluidic 

research. The facility is used in the manufacture of various 

microsystem and microfluidic components such as those 

used for microchips, valves and actuators. A clean room 

is an environment that has a low, controlled level of 

environmental pollutants such as dust, airborne microbes, 

aerosol particles and chemical vapours. 

Micromanufacturing is all about making things smaller in 

order to unlock the advantages of working in the micro 

world. Typical feature sizes range from 1 um to <1 mm. 

In modern science and technology everything seems to 

revolve around the ability to generate small structures. 

Downsizing existing structures or making new types 

of small structures may unlock an entire new world of 

opportunities. Here, ‘smaller’ means better, less expensive, 

more components per chip, faster operation, higher 

performance and lower power consumption.

As an example, microfluidic systems are being developed 

to assist with the diagnoses of the so-called developing-

world illnesses, TB and HIV/Aids. These systems will be 

inexpensive and will not require the intervention of an 

experienced operator, while providing accurate and 

reliable measurement. This is in contrast to conventional, 

expensive diagnostic methods that require clean and 

controlled environments and skilled operators. This field of 

research promises high levels of impact in the near future. 

The importance of micromanufacturing was highlighted 

in 2007, with the launch of the Advanced Manufacturing 

Technology Strategy Micro-Manufacturing Strategy for 

South Africa. Applications of research in this field facilitate 

new innovations in healthcare and the life sciences.
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South Africa takes its place 
among the HPC world leaders
The commissioning of a Sun Microsystems hybrid 

supercomputer at the Centre for High Performance 

Computing (CHPC) has taken South African high-

performance capabilities into the top 500 in the  

world – and the leader in Africa.

It has been said that being able to out-compute is a 

prerequisite for a country to out-compete in the global 

arena. High performance computing (HPC) lies in the 

specialist domain where cutting-edge computing  

equipment and software – predominantly open source 

– push the boundaries of what can be achieved in 

processing, storage and visualisation. 

The world-class facilities at the CHPC are increasingly 

utilised by researchers at local universities and science 

councils on flagship projects and smaller computational 

tasks. Examples include a novel application of HPC that 

models cardio-vascular systems, in collaboration with  

the Medical Research Council and the University of  

Cape Town’s training hospital, Groote Schuur. 

In another example, a better understanding of how CO2 

and oxygen are changing in the thermocline waters of the 

South East Atlantic and Southern Oceans, helps to shed 

light on global warming. Researchers are using the  

CHPC facilities to do just this. 

Increased interest by industry has resulted in the signing 

of agreements with SASOL. Of note is the role played by 

CHPC in providing facilities for battery research on South 

Africa’s own electric car, Joule. Besides next generation 

aircraft, HPC is being used to design the optimal shape  

for Pringles (a potato crisp snack in a tube), infant  

diapers and brain imaging research.

In line with trends worldwide, South Africa’s first 3D 

animated film by Character Matters, to be released in 

2010, was rendered at the CHPC. It is the only facility  

in South Africa with the capacity to store and work with  

480 terabytes of information – the capacity necessary  

for such an undertaking.

from left: naledi pandor, minister of Science and technology, launches the  
Sun microsystems hybrid supercomputer in September 2009, with Dr Sibusiso Sibisi 
(CSIR president and Ceo) and Dr philemon mjwara, Director-general of the DSt.

571
RegISteReD CHpC uSeRS at loCal  

unIVeRSItIeS anD SCIenCe CounCIlS
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Knowledge dissemination and transferring technology 

remained important components of the CSIR output and 

fundamental to the organisation fulfilling its mandate.

published research output is a good measure of knowledge 

disseminated and is reflected, where copyright allows,  

in the open-access institutional repository Research Space 

launched in august 2007. Ranked number 171 in the 

January 2010 world ranking of repositories – ahead of 

the majority of South african universities − the repository 

has become a trusted source of research information for 

the broader international research community and remains 

the only open-access, online repository by a South african 

research council.

the number of items downloaded from Research Space 

increased from 382 232 in 2008/09 to 498 964 in 

2009/10 − an average of just more than 40 000 articles 

per month. the annual comparable usage pattern for the 

repository since June 2007 is reflected in the figure below. 

CSIR knowledge
dissemination 
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improving access to intellectual property and technology 

transfer information, which went live; and the signing of  

a Memorandum of Understanding between the CSIR and 

the Industrial Development Corporation, to collaborate in 

the commercialisation of CSIR technologies. Royalty  

and licence revenue accruing to the CSIR amounted to  

R10.2 million. The output of the CSIR intellectual property 

portfolio reflects an impressive performance. 

The following pages list research published in the past 

financial year and intellectual property performance.

The CSIR Research Space is accessible at  

http://researchspace.csir.co.za/dspace 

The CSIR’s publication equivalents in journals also 

increased from previous years and during the past year 

increased by 24% from 215 in 2008/09 to 266 in 

2009/10. Total publication equivalents increased from 

451 in 2008/09 to 502 in 2009/10. See figure below.

Transferring technology highlights included the 

implementation of a technology transfer fund; the KSS 

TechTracS information management system aimed at 

Year
External publications for which publication  

equivalents were assigned
Other external publications

Total 
publication  
equivalents

Articles in 
accredited 
journals

Conference 
papers 
(Peer 

reviewed)

Books Book 
chapters

Journal 
articles 
(Other)

Conference 
papers and 

presentations 
(Other)

Books

2006/07 129 115 2 27 43 250 0 220.0

2007/08 180 202 12 50 31 136 0 343.0

2008/09 208 393 9 38 69 228 5 451.5

2009/10 266 334 14 48 46 149 1 502.0



78 CSIR annual RepoRt 2009/10

Journal articles

a

Abdul Gaffar MY, Nel WAJ, Inggs MR. 
2009. Selecting suitable coherent processing 
time window lengths for ground-based ISAR 
imaging of cooperative sea vessels. IEEE 
Transactions on Geoscience and Remote 
Sensing, 47(9), p.3231-3240.

Amigun B, Von Blottnitz H. 2009. Cost 
analyses and predictions for a fuel ethanol 
plant in a rural and landlocked African 
country: Lang factor approach. International 
Journal of Production Economics, 119(1), 
p.207-216.

Amigun B, Von Blottnitz H. 2009. Capital cost 
prediction for biogas installations in Africa: 
Lang factor approach. Environmental Progress 
& Sustainable Energy, 28(1), p.134-142.

Anandjiwala RD, Gonsalves JW. 2009. 
Nonlinear buckling of woven fabrics, Part 
II: recovery from buckling and experimental 
verification. Textile Research Journal, 79(1), 
p.4-13.

Andrew JE, Grzeskowiak V, Kerr I. 2009. 
Hexenuronic acid in South African Eucalyptus 
hybrid clones: optimization of the acid 
hydrolysis (A) stage. Tappi Journal, 8(10), 
p.4-12.

Archibald SA, Roy DP, Van Wilgen BW, 
Scholes RJ. 2009. What limits fire? An 
examination of drivers of burnt area in 
Southern Africa. Global Change Biology, 
15(3), p.613-630.

Archibald SA, Kirton A, Van der Merwe 
MR, Scholes RJ, Williams CA, Hanan N. 
2009. Drivers of inter-annual variability in net 
ecosystem exchange in a semi-arid savanna 
ecosystem, South Africa. Biogeosciences, 6, 
p.251-266.

Arendse CJ, Malgas GF, Muller TFG, Knoesen 
D, Oliphant CJ, Motaung DE, Halindintwali S, 
Mwakikunga BW. 2009. Thermally induced 
nano-structural and optical changes of nc-
Si:H deposited by hot-wire CVD. Nanoscale 
Research Letters, 4(4), p.307-312.

Arendse CJ, Malgas GF, Muller TFG, Van 
Heerden BA, Knoesen D. 2009. Thermal 
stability of the optical band gap and structural 
order in hot-wire-deposited amorphous silicon. 
Journal of Materials Science, 44(23), p.6333-
6337.

Auge AA, Chilvers BL, Moore A, Mathieu 
R, Robertson BC. 2009. Aggregation and 
dispersion of female New Zealand sea 
lions at the Sandy Bay breeding colony, 
Auckland Islands: how unusual is their spatial 
behaviour? Behaviour, 146(9), p.1287-1311.

b 

Bachoo AK, Van den Bergh F, Gazendam AD. 
2009. A comparison of data file and storage 
configurations for efficient temporal access of 
satellite image data. South African Computer 
Journal, 43, p.66-74.

Bachoo AK, Tapamo J-R. 2009. Comparison 
of features response in texture-based iris 
segmentation. SAIEE Africa Research Journal, 
100(1), p.2-11.

Bandyopadhyay J, Sinha Ray S, Bousmina 
M. 2009. Viscoelastic properties of clay-
containing nanocomposites of thermotropic 
liquid crystal polymer. Macromolecular 
Chemistry and Physics, 210(2), p.161-171.

Barashenkov IV, Oxtoby OF. 2009. Wobbling 
kinks in phi(4) theory. Physical Review E, 
Statistical, Nonlinear and Soft Matter Physics, 
80(2), Part 2, p.9.

Barros MEC, Van Staden C, Lezar S. 2009.  
A microarray-based method for the parallel 
analysis of genotypes and expression profiles 
of wood-forming tissues in Eucalyptus grandis.  
BMC Biotechnology, 9(51), p.12.

Benson JM, Chikwanda HK. 2009.  
The challenges of titanium metal injection 
moulding. Journal for New Generation 
Sciences, 7(3), p.1-14.

Berger E, Du Plessis E, Gerber I, Crampton 
MC, Nxumalo NP, Louw M. 2009. Impact 
of inactivated extracellular proteases on 
the modified flagellin type III secretion 
pathway of Bacillus halodurans. Applied and 
Environmental Microbiology, 75(1),  
p.271-274.

Blanke B, Penven P, Roy C, Chang N, 
Kokoszka F. 2009. Ocean variability over the 
Agulhas Bank and its dynamical connection 
with the southern Benguela upwelling system. 
Journal of Geophysical Research, 114, 
p.C12028.

Bolokang AS. 2009. A comparison of the 
mechanically alloyed (V,W)C and (V,W)C-Co 
powders. Journal of Alloys and Compounds, 
477(1-2), p.905-908.

Bose SK, Francis RC, Govender M, Bush 
TLD, Spark A. 2009. Lignin content versus 
syringyl to guaiacyl ratio amongst poplars. 
Bioresource Technology, 100(4), p.1628-
1633.

Botha EC, Erasmus RC, Van Deventer M. 
2009. Evaluating the impact of a special 
library and information service. Journal of 
Librarianship and Information Science, 41(2), 
p.108-123.

Botha LR, Bollig C, Esser MJD, Campbell 
RN, Jacobs C, Preussler DR. 2009. Ho:YLF 
pumped HBr laser. Optics Express, 17(22),  
p.20615-20622.

Bowen DC, Ferraris RD, Palmer CE, Ward JD. 
2009. On the unusual characteristics of the 
diamonds from Letšeng-la-Terae kimberlites, 
Lesotho. Lithos, 112(2), p.767-774.

Brady D, Jordaan J. 2009. Advances in 
enzyme immobilisation. Biotechnology Letters, 
31(11), p.1639-1650.

Brent AC, Kruger WJL. 2009. Systems 
analyses and the sustainable transfer of 
renewable energy technologies: a focus on 
remote areas of Africa. Renewable Energy, 
34(7), p.1774-1781.

Brent AC, Wise RM, Fortuin HHG. 2009. The 
viability of the South African biofuels industrial 
strategy. International Journal of Environment 
and Pollution, 39(1/2), p.74-91.

Bubou GM, Brent AC, Tredoux C. 2009. 
Towards assessing the social sustainability 
performance of the petroleum industry in the 
Niger Delta Region of Nigeria. South African 
Journal of Industrial Engineering, 20(1), 
p.119-131.



knowledge 
dissemination 79

Buddoo SR, Siyakatshana N, Zeelie B, Dudas 
J. 2009. Reaction kinetics and mathematical 
modelling of the pyrolysis of 2-pinanol 
in tubular and microreactor. Chemical 
Engineering and Processing, 48(9),  
p.1419-1426.

Buys BJ, Heyns PS, Loveday PW. 2009. Rock 
bolt condition monitoring using ultrasonic 
guided waves. Journal of the Southern African 
Institute of Mining and Metallurgy, 108, 
p.95-105.

c 

Carpenter SR, Mooney HA, Agard J, 
Capistrano D, DeFries RS, Diaz S, Dietz T, 
Duraiappah AK, Oteng-Yeboah A, Pereira 
HM, Perrings C, Reid WV, Sarukhan J, 
Scholes RJ, Whyte A. 2009. Science for 
managing ecosystem services: beyond 
the millennium ecosystem assessment. 
Proceedings of the National Academy of 
Sciences, 106(5), p.1305-1312.

Carroll M, Van der Merwe A, Lubbe S. 2009.  
An information systems auditor’s profile. 
Alternation: International Journal for the Study 
of Southern African Literature and Languages, 
16(1), p.318-355.

Cele, N, Sinha Ray S. 2009. Recent progress 
on nafion-based nanocomposite membranes 
for fuel cell applications. Macromolecular 
Materials and Engineering, 294(11), p.719-
738.

Chakauya E, Beyene G, Chikwamba RK. 
2009. Food production needs fuel too: 
perspectives on the impact of biofuels in 
southern Africa. South African Journal of 
Science, 105(5/6), p.174-181.

Chen M, Roux FS. 2009. Influence of the  
least-squares phase on optical vortices in 
strongly scintillated beams. Physical Review A, 
80(1), p.0138241-0138245.

Cho MA, Skidmore AK. 2009. Hyperspectral 
predictors for monitoring biomass production 
in Mediterranean mountain grasslands: 
Majella National Park, Italy. International 
Journal of Remote Sensing, 30(2), p.499-515.

Cho MA, Skidmore AK, Sobhan I. 2009. 
Mapping beech (Fagus sylvatica L.) forest 
structure with airborne hyperspectral imagery. 
International Journal of Applied Earth 
Observation and Geoinformation, 11(3),  
p.201-211.

Cooper AK, Ittmann HW, Stylianides T, 
Schmitz PMU. 2009. Ethical issues in tracking 
cellular telephones at an event. Omega: 
The International Journal of Management 
Science, Special Issue: Ethics and Operational 
Research, 37(6), p.1063-1072.

Crampton BG, Hein I, Berger DK. 2009. 
Salicylic acid confers resistance to a 
biotrophic rust pathogen, Puccinia substriata, 
in pearl millet (Pennisetum glaucum). 
Molecular Plant Pathology, 10(2), p.291-304.

d

Dabrowski JM, Murray K, Ashton PJ, Leaner 
JJ. 2009. Agricultural impacts on water 
quality and implications for virtual water 
trading decisions. Ecological Economics, 
68(4), p.1074-1082.

Dabrowski JM, Masekoameng E, Ashton 
PJ. 2009. Analysis of virtual water flows 
associated with the trade of maize in the 
SADC region: importance of scale. Hydrology 
and Earth System Sciences, 13(10),  
p.1967-1977.

Das S, Gupta R, Kabundi A. 2009. Could 
we have predicted the recent downturn in 
the South African housing market? Journal of 
Housing Economics, 18(4), p.325-335.

De Campos WRL, Coopusamy D, Morris 
L, Mayosi B, James W, Khati M. 2009. 
Cytotoxicological analysis of a gp120 
binding aptamer with cross-clade Human 
Immunodeficiency Virus Type-1 entry inhibition 
properties: a comparison to conventional 
antiretrovirals. Antimicrobial Agents and 
Chemotherapy, 53(7), p.3056-3064.

De Wet H, Fouche G, Van Heerden FR. 2009. 
In vitro cytotoxicity of crude alkaloidal extracts 
of South African Menispermaceae against 
three cancer cell lines. African Journal of 
Biotechnology, 8(14), p.3332-3335.

De Witt JJ, Van Rooyen GJ. 2009. A blind 
I/Q imbalance compensation technique for 
direct-conversion digital radio transceivers.  
IEEE Transactions on Vehicular Technology, 
58(4), p.2077-2082.

Delalieux S, Somers B, Verstraeten WW, 
Van Aardt JAN, Keulemans W, Coppin W. 
2009. Hyperspectral indices to diagnose leaf 
biotic stress of apple plants considering leaf 
phenology. International Journal of Remote 
Sensing, 30(8), p.1887-1912.

Dhlamini MS, Ntwaeaborwa OM, Swart HC, 
Ngaruiya JM, Hillie KT. 2009. Sensitized 
luminescence through nanoscopic effects 
of ZnO encapsulated in SiO2:Tb3+ sol gel 
derived phosphor. Physica B, Condensed 
Matter, 404(22), p.4406-4410.

Dlamini MT, Eloff JHP, Eloff MM. 2009. 
Information security: the moving target. 
Computers & Security, 28(3/4), p.189-198.

Dlamini NR, Dykes L, Rooney LW, Waniska 
RD, Taylor JRN. 2009. Condensed tannins in 
traditional wet-cooked and modern extrusion-
cooked sorghum porridges. Cereal Chemistry, 
86(2), p.191-196.

Dlodlo N, Hunter L, Botha AF, Metelerkamp 
RGM. 2009. A distributed knowledge-based 
system for the optimum utilisation of South 
African wool. South African Journal for 
Science and Technology, 28(3), p.187-204

Dlodlo N, Beyers RN. 2009. The experiences 
of girls in a fabrication engineering 
environment. Gender, Technology and 
Development, 13(1), p.127-135.

Du Plessis WP, Odendaal JW, Joubert J. 
2009. Extended analysis of retrodirective 
cross-eye jamming. IEEE Transactions on 
Antennas and Propagation, 57(9),  
p.2803-2806.

Du Plessis WP. 2009. Interdigital filter design. 
Microwave and Optical Technology Letters, 
51(10), p.2269-2272.

Dudas J, Hanika J. 2009. Design, scale up 
and safe piloting of thymol hydrogenation and 
menthol racemisation. Chemical Engineering 
Research and Design, 87(1), p.83-90.



80 CSIR annual RepoRt 2009/10

e

Edwards AL, Franz RM, Schutte PC, 
Steenkamp T. 2009. Tools for organisational 
risk evaluation for occupational health 
stressors (OREOHS) for the small-scale mining 
industry. Occupational Health Southern 
Africa, 15(4), p.10-23.

Edwards AL, Franz RM. 2009. Macro and 
micro management of hearing conservation in 
the South African mining. Journal of the Mine 
Ventilation Society of South Africa, 62(2), 
p.6-10.

Egoh B, Reyers B, Rouget M, Bode M, 
Richardson DM. 2009. Spatial congruence 
between biodiversity and ecosystem services 
in South Africa. Biological Conservation, 
142(3), p.553-562.

Elkaseh AAO, Srinivasu VV, Perold WJ. 
2009. Observation of Shapiro-steps in 
AFM-plought micron-size YBCO planar 
construction. IEEE Transactions on Applied 
Superconductivity, 19(3), p.187-190.

Engelbrecht GN, Vos AP. 2009. On the 
use of the Shapley value in political conflict 
resolution. Scientiae Militaria, 37(1), p.73-94.

Erasmus E, Anandjiwala RD. 2009. Studies 
on enhancement of mechanical properties 
and interfacial adhesion of flax reinforced 
polypropylene composites. Journal of 
Thermoplastic Composite Materials, 22(5), 
p.485-502.

Esser MJD, Preussler DR, Bernhardi EH, Bollig 
C, Posewang M. 2009. Diode-end-pumped 
Tm:GdVO4 laser operating at 1818 and 
1915 nm. Applied Physics B, Lasers and 
Optics, 97(2), p.351-356.

Everson CS, Everson TM, Van Niekerk W. 
2009. Soil water competition in a temperate 
hedgerow agroforestry system in South Africa. 
Agroforestry Systems, 75(3), p.211-221.

Everson TM, Yeaton RI, Everson CS. 2009. 
Seed dynamics of Themeda triandra in the 
montane grasslands of South Africa. African 
Journal of Range & Forage Science, 26(1), 
p.19-26.

f

Ferguson KL, Allinson NM. 2009. Modified 
steepest-descent for bit allocation in strongly 
dependent video coding. IEEE Transactions on 
Circuits and Systems for Video Technology, 
19(7), p.1057-1062.

Forbes PBC, Thanjekwayo M, Okonkwo 
JO, Sekhula M, Zvinowanda C. 2009. 
Lichens as biomonitors for manganese and 
lead in Pretoria, South Africa. Fresenius 
Environmental Bulletin, 18(5), p.609-614.

Forbes PBC, Rohwer ER. 2009. Investigations 
into a novel method for atmospheric 
polycyclic aromatic hydrocarbon monitoring. 
Environmental Pollution, 157(8-9), p.2529-
2535.

Fossey A. 2009. Epigenetics: beyond genes. 
Southern Forests, 71(2), p.121-124.

Fossey A, Mathura S, Beck-Pay SL. 2009. 
Effects of leaf and tree age on chlorophyll 
absorbance in diploid black wattle (Acacia 
mearnsii). Southern Forests, 71(1), p.59-62.

Funke N, Roux D. 2009. Evaluating 
environmental policy integration and policy 
coherence across service sectors: the case 
of South Africa’s inland water biodiversity. 
Africanus, 39(2), p.18-30.

g

Gallo JA, Pasquini L, Reyers B, Cowling RM. 
2009. The role of private conservation areas 
in biodiversity representation and target 
achievement within the Little Karoo region,  
South Africa. Biological Conservation, 
142(2), p.446-454.

Gcwabaza T, Sinha Ray S, Focke WW, Maity 
A. 2009. Macromolecular nanotechnology: 
morphology and properties of nanostructured 
materials based on polypropylene/
poly(butylene succinate) blend and 
organoclay. European Polymer Journal, 45(2), 
p.353-367.

Gledhill IMA, Forsberg K, Eliasson P, Baloyi 
J, Nordström J. 2009. Investigation of 
acceleration effects on missile aerodynamics 
using computational fluid dynamics. 
Aerospace Science and Technology, 13(4-5), 
p.197-203.

Gouws JF, Majozi T. 2009. Usage of inherent 
storage for minimisation of wastewater 
in multipurpose batch plants. Chemical 
Engineering Science, 64(16), p.3545-3554.

Govender M, Bush TLD, Spark A, Bose SK, 
Francis RC. 2009. An accurate and non-labor 
intensive method for the determination of 
syringyl to guaiacyl ratio in lignin. Bioresource 
Technology, 100(23), p.5834-5839.

Greben HA, Baloyi J, Sigama NJ, Venter SN. 
2009. Bioremediation of sulphate rich mine 
effluents using grass cuttings and rumen fluid 
microorganisms. Journal of Geochemical 
Exploration, 100(2-3), p.163-168.

Greben HA, Sigama NJ. 2009. The effect of 
adapting cellulose degrading microorganisms 
to 25°C providing energy sources for 
biological sulphate removal. Water Science 
and Technology, 60(7), p.1711-1719.

Greben HA, Oelofse SHH. 2009. Unlocking 
the resource potential of organic waste: 
a South African perspective. Waste 
Management & Research, 27(7), p.676-684.

Grobler MM, Von Solms SH. 2009. Fusing 
business, science and law: presenting digital 
evidence in court. Journal of Contemporary 
Management, 6, p.375-389.

Gundry SW, Wright JA, Conroy RM, Du Preez 
M, Genthe B, Moyo S, Mutisi C, Potgieter 
N. 2009. Child dysentery in the Limpopo 
Valley: a cohort study of water, sanitation and 
hygiene risk factors. Journal of Water and 
Health, 7(2), p.259-266.

h

Hall G, Woodborne S, Pienaar M. 2009. 
Rainfall control of the {delta}13C ratios of 
Mimusops caffra from KwaZulu-Natal, South 
Africa. Holocene, 19(2), p.251-260.

Halseth G, Meiklejohn CL. 2009. Indicators 
of small town tourism development potential: 
the case of Fouriesburg, South Africa. Urban 
Forum, 20(3), p.293-317.

Hansen SE, Nyblade AA, Julia J, Dirks 
PHGM, Durrheim RJ. 2009. Upper-mantle low-
velocity zone structure beneath the Kaapvaal 
craton from S-wave receiver functions. 
Geophysical Journal International, 178(2), 
p.1021-1027.



knowledge 
dissemination 81

Henriques R, Mhlanga MM. 2009. PALM 
and STORM: what hides beyond the Rayleigh 
limit? Biotechnology Journal, 4(6), p.846-857.

Herling MC, Cupido CF, O’Farrell PJ, 
Du Plessis L. 2009. The financial costs of 
ecologically nonsustainable farming practices 
in a semiarid system. Restoration Ecology, 
17(6), p.827-836.

Hoal KO, Appleby SK, Stammer JG, 
Palmer C. 2009. SEM-based quantitative 
mineralogical analysis of peridotite, 
kimberlite, and concentrate. Lithos, 112, 
Suppl. 1, p.41-46.

Höne K, Eloff JHP. 2009. Information security 
governance: business requirements and 
research directions. Corporate Ownership & 
Control, 7(1), p.309-317.

Hui C, McGeogh MA, Reyers B, Le Roux PC, 
Greve M, Chown SL. 2009. Extrapolating 
population size from the occupancy-
abundance relationship and the scaling 
pattern of occupancy. Ecological Applications, 
19(8), p.2038-2048.

i

Israel S, Engelbrecht P, Tredoux G, Fey MV. 
2009. In situ batch denitrification of nitrate 
rich groundwater using sawdust as a carbon 
source, Marydale, South Africa. Water, Air 
and Soil Pollution, 204(1-4), p.177-194.

Ittmann HW. 2009. Recent developments in 
operations research: a personal perspective. 
Orion, 25(2), p.87-105.

Iungo GV, Skinner PJ, Buresti G. 2009. 
Correction of wandering smoothing effects 
on static measurements of a wing-tip vortex. 
Experiments in Fluids, 46(3), p.435-452.

j

Jacobs A, Van Zyl WH, Botha A. 2009. 
The production of eicosapentaenoic acid by 
representatives of the genus Mortierella on 
brewers’ spent grain. Biologia, 64(5),  
p.871-876.

Jacobs C, Bollig C, Jones T, Kriel S, Esser 
MJD. 2009. Electronic stabilization of 
continuous-wave and pulsed lasers based 
on macroscopic rate-equation modelling. 
IEEE Journal of Quantum Electronics, 45(10), 
p.1221-1231.

Jacobs SJ, Herselman ME. 2009. Technology 
station in electronics at the Tshwane University 
of Technology: strengthening technological 
innovation activities amongst SMEs and 
students. Journal for New Generation 
Sciences, 7(1), p.34-50.

Jacobs, V, Anandjiwala RD, Maaza, M. 
2009. The influence of electrospinning 
parameters on the structural morphology and 
diameter of electrospun nanofibers. Journal of 
Applied Polymer Science, 115(5),  
p.3130-3136.

Jayaramudu J, Guduri BR, Rajulu AV. 2009. 
Tensile properties of polymethyl methacrylate 
coated natural fabric Sterculia urens. 
Materials Letters, 63(9/10), p.812-814.

Jayaramudu J, Reddy DJP, Guduri BR, Rajulu 
AV. 2009. Properties of natural fabric 
Polyalthia cerasoides. Fibers and Polymers, 
10(3), p.338-342.

John MJ, Anandjiwala RD. 2009. Chemical 
modification of flax reinforced polypropylene 
composites. Composites, Part A, 40(4),  
p.442-448.

John MJ, Thomas S, Varughese KT. 2009. 
Comparison of interaction of aromatic solvents 
in hybrid and textile biocomposites. Journal of 
Elastomers and Plastics, 41(6), p.523-541.

Johnson DL, Hancke G. 2009. Comparison of 
two routing metrics in OLSR on a grid based 
mesh network. Ad Hoc Networks, 7(2),  
p.374-387.

Jones AG, Evans RL, Muller MR, Hamilton MP, 
Miensopust MP, Garcia X, Cole P, Ngwisanyi 
T, Hutchins D, Fourie CJS, Doucoure M, 
Aravanis T, Pettit W, Webb S, Wasborg J, 
SAMTEX Team. 2009. Area selection using 
magnetotellurics: examples of southern Africa. 
Lithos, 112(1), p.83-92.

Jordaan J, Mathye SF, Simpson C, Brady 
D. 2009. Improved chemical and physical 
stability of laccase after spherezyme 
immobilisation. Enzyme and Microbial 
Technology, 45(6/7), p.432-435.

Joubert SV, Shatalov MY, Fay TH. 2009. 
Rotating structures and Bryan’s effect. 
American Journal of Physics, 77(6),  
p.520-525.

Jovanovic NZ, Israel S, Tredoux G, Soltau LE, 
Le Maitre DC, Rusinga F, Rozanov A, Van der 
Merwe N. 2009. Nitrogen dynamics in land 
cleared of alien vegetation (Acacia saligna) 
and impacts on groundwater at Riverlands 
Nature Reserve (Western Cape, South Africa). 
Water SA, 35(1), p.37-44.

Julia J, Nyblade AA, Durrheim RJ, Linzer L, 
Gok R, Dirks P, Walter W. 2009. Source 
mechanisms of mine-related seismicity, 
Savuka Mine, South Africa. Bulletin of the 
Seismological Society of America, 99(5), 
p.2801-2814.

Julia J, Nyablade AA, Durrheim R, Linzer LM, 
Gok R, Walter W, Spottiswood SM, Dirks 
P. 2009. A Wadati filter for mine-induced 
seismicity. South African Journal of Geology, 
112(3-4), p.371-380.

k

Kading TJ, Mason RP, Leaner JJ. 2009. 
Mercury contamination history of an estuarine 
floodplain reconstructed from a 210Pb-dated 
sediment core (Berg River, South Africa). 
Marine Pollution Bulletin, 59(4-7), p.116-122.

Kasam V, Salzemann J, Botha M, Dacosta 
A, Degliesposti G, Isea R, Kim D, Maass 
A, Kenyon CP, Rastelli G, Hofmann-Apitius 
M, Breton V. 2009. WISDOM-II: screening 
against multiple targets implicated in malaria 
using computational grid infrastructures. 
Malaria Journal, 8(88).

Kgaswane EM, Nyblade AA, Julià J, 
Dirks PHGM, Durrheim RJ, Pasyanos ME. 
2009. Shear wave velocity structure of the 
lower crust in southern Africa: evidence 
for compositional heterogeneity within 
Archaean and Proterozoic terrains. Journal of 
Geophysical Research, 114, p.B12304.

Khatana S, Dhibar AK, Sinha Ray S, 
Khatua BB. 2009. Use of pristine clay 
platelets as a suspension stabilizer for the 
synthesis of poly(methylmethacrylate)/clay 
nanocomposites. Macromolecular Chemistry 
and Physics, 210(13/14), p.1104-1113

Kim S, Das S, Chen M-H, Warren N. 2009. 
Bayesian structural equations modeling for 
ordinal response data with missing responses 
and missing covariates. Communications in 
Statistics: Theory and Methods, 38(16/17), 
p.2748-2768.



82 CSIR annual RepoRt 2009/10

Landman K. 2009. Boundaries, bars and 
barricades: reconsidering two approaches 
to crime prevention in the built environment. 
Journal of Architectural and Planning 
Research, 26(3), p.213-227.

Landman K, Matsebe GN, Mmonwa M. 
2009. Assessing the physical characteristics 
of medium density mixed housing in South 
Africa. Town and Regional Planning, 54, 
p.15-26.

Le Maitre DC, Colvin CA, Maherry AC. 
2009. Water resources in the Klein Karoo: 
the challenge of sustainable development in 
a water-scarce area. South African Journal of 
Science, 105, p.39-48.

Le Roux LJ. 2009. Reduction in air pollution 
using the “Basa Njengo Magogo” 
methodology and applicability to low-smoke 
fuels. Journal of Energy in Southern Africa, 
20(3), p.3-10.

Lemmer Y, Thanyani ST, Vrey PJ, Driver CHS, 
Venter L, Van Wyngaardt S, Ten Bokum AMC, 
Ozoemena KI, Pilcher LA, Fernig DG, Stoltz 
AC, Swai HS, Verschoor JA. 2009. Detection 
of antimycolic acid antibodies by liposomal 
biosensors. Methods in Enzymology, 464, 
Part F, p.79-102.

Litvin IA, McLaren MG, Forbes A. 2009.  
A conical wave approach to calculating 
Bessel-Gauss beam reconstruction after 
complex obstacles. Optics Communications, 
282(6), p.1078-1082.

Litvin IA, Forbes A. 2009. Intra-cavity flat-top 
beam generation. Optics Express, 17(18), 
p.15891-15903.

Litvin IA, Forbes A. 2009. Gaussian mode 
selection with intracavity diffractive optics.  
Optics Letters, 34(19), p.2991-2993.

Long CS, Loveday PW, Groenwold AA. 
2009. Axisymmetric solid-of-revolution finite 
elements with rotational degrees of freedom. 
Finite Elements in Analysis and Design, 45(2),  
p.121-131.

Long CS, Loveday PW, Groenwold AA. 
2009. Effects of finite element formulation on 
optimal plate and shell structural topologies. 
Finite Elements in Analysis and Design, 
45(11), p.817-825.

Long CS, Loveday PW, Groenwold AA. 
2009. Effects of planar element formulation 
and numerical integration order on 
checkerboard material layouts. Structural 
and Multidisciplinary Optimization, 39(5), 
p.487-501.

Lotz M, Brent AC, Steyn H. 2009. Addressing 
the need for a Clean Development Mechanism 
(CDM) specific project management strategy. 
South African Journal of Economic and 
Management Sciences, 12(2), p.228-241.

Loveday PW. 2009. Semi-analytical finite 
element analysis of elastic waveguides 
subjected to axial loads. Ultrasonics, 49(3), 
p.298-300.

Luccioni B, Ambrosini D, Nurick G, Snyman 
IM. 2009. Craters produced by underground 
explosions. Computers & Structures, 87(21-
22), p.1366-1373.

Luo H, Vaivars G, Mathe M. 2009. Cross-
linked PEEK-WC proton exchange membrane 
for fuel cell. International Journal of Hydrogen 
Energy, 34(20), p.8616-8621.

m

Maity A, Sinha Ray S. 2009. The effect of 
the carbon nanotubes surface oxidation on 
the morphology and properties of poly(N-
vinylcarbazole) coated multi-walled carbon 
nanotube nanocables. Synthetic Metals, 
159(12), p.1158-1164.

Maity A, Sinha Ray S. 2009. Morphology 
and properties of core-shell nanocomposites 
of poly(N-vinylcarbazole) with multi-walled 
carbon nanotubes. Journal of Nanoscience 
and Nanotechnology, 9(9), p.5223-5230.

Makhado RA, Von Maltitz GP, Potgieter 
MJ, Wessels DCJ. 2009. Contribution of 
woodland products to rural livelihoods in the 
northeast of Limpopo province, South Africa. 
South African Geographical Journal, 91(1), 
p.46-53.

Manase G, Nkuna Z, Ngorima E. 2009. 
Using water and sanitation as an entry 
point to fight poverty and respond to HIV/
AIDS: the case of Isulabasha Small Medium 
Enterprise. Physics and Chemistry of the Earth, 
34(13/16), p.866–873.

Kinfe HH, Chhiba VP, Frederick J, Bode ML, 
Mathiba K, Steenkamp PA, Brady D. 2009. 
Enantioselective hydrolysis of ß-hydroxy 
nitriles using the whole cell biocatalyst 
Rhodococcus rhodochrous ATCC BAA-870. 
Journal of Molecular Catalysis B, Enzymatic, 
59(4), p.231-236.

Kishore P, Namboothiri SP, Folkins I, Jiang 
JH, Sivakumar V, Igarashi K. 2009. Global 
temperature estimates in the troposphere and 
stratosphere: a validation study of COSMIC/
FORMOSAT-3 measurements. Atmospheric 
Chemistry and Physics, 9(3), p.897-908

Kleyn EG, Bergh AO, Botha P. 2009. 
Practical implications of the relation between 
the clay mineral content and the plasticity 
index of dolerite road construction material. 
Journal of the South African Institution of Civil 
Engineering, 51(1), p.2-5.

Koen W, Bollig C, Strauss H, Schellhorn 
M, Jacobs C, Esser MJD. 2009. Compact 
fibre-laser-pumped Ho:YLF oscillator-amplifier 
system. Applied Physics B, Lasers and Optics, 
99, p.101-106.

Komakech C, Swain T, Fossey A. 2009. 
Growth potential of Eucalyptus globulus 
subsp. bicostata provenances for the mid-
altitude summer rainfall regions of South 
Africa. Southern Forests, 71(1), p.1-9.

Kotzé P, Van der Merwe A. 2009. The 
research foci of computing research in 
South Africa as reflected by publications in 
the South African Computer Journal. South 
African Computer Journal, 44, p.67-84.

Kovalchik PG, Duda FT, Harper GS. 2009. 
A technique for estimating the sound power 
level radiated by pneumatic rock drills and 
the evaluation of a CSIR prototype rock drill 
with engineering noise controls. Journal of 
the Southern African Institute of Mining and 
Metallurgy, 109, p.295-299.

l

Lalloo R, Maharajh D, Gorgens J, Gardiner 
NS, Gorgens JF. 2009. High-density spore 
production of a B. cereus aquaculture 
biological agent by nutrient supplementation. 
Applied Microbiology and Biotechnology, 
83(1), p.59-66.



knowledge 
dissemination 83

Matabola KP, De Vries AR, Moolman FS, Luyt 
AS. 2009. Single polymer composites: a 
review. Journal of Materials Science, 44(23),  
p.6213-6222.

Mathebula NS, Pillay J, Toschi G, Verschoor 
JA, Ozoemena KI. 2009. Recognition of 
anti-mycolic acid antibody at self-assembled 
mycolic acid antigens on a gold electrode: 
a potential impedimetric immunosensing 
platform for active tuberculosis. Chemical 
Communications, 23, p.3345-3347.

Mathieu R, Chinn T, Fitzharris B. 2009. 
Detecting the equilibrium-line altitudes of 
New Zealand glaciers using ASTER satellite 
images. New Zealand Journal of Geology  
& Geophysics, 52, p.209-222.

Matlhoko l, Kesavan Pillai S, Moodley M, 
Augustyn WG, Sinha Ray S. 2009.  
A comparison of purification procedures for 
multi-walled carbon nanotubes produced 
by chemical vapour deposition. Journal of 
Nanoscience and Nanotechnology, 9(9), 
p.5431-5435.

Matlhoko L, Pillai SK, Moodley M, Augustyn 
WG, Ray SS. 2009. A comparison of 
purification procedures for multi-walled 
carbon nanotubes produced by chemical 
vapour desposition. Journal of Nanoscience 
and Nanotechnology, 9(9), p.5431-5435.

Mavonga T, Durrheim RJ. 2009. Probabilistic 
seismic hazard assessment for the Democratic 
Republic of Congo and surrounding areas.  
South African Journal of Geology, 112(3/4), 
p.329-342.

Maweja K, Mukongo T, Ilunga M. 2009. 
Cleaning of a copper matte smelting slag from 
a water-jacket furnace by direct reduction of 
heavy metals. Journal of Hazardous Materials, 
164(2/3), p.856-862.

McGarr A, Boettcher M, Fletcher JB, Sell R, 
Johnston MJS, Durrheim RJ, Spottiswoode 
S, Milev AM. 2009. Broadband records 
of earthquakes in deep gold mines and 
a comparison with results from SAFOD, 
California. Bulletin of the Seismological 
Society of America, 99(5), p.2815-2814.

Meel BL, Whyte TN, Kaswa RP. 2009. 
Accidental hand grenade blast injuries in 
the Transkei region of South Africa: a case 
report. South African Family Practice, 51(4), 
p.348-350.

Mels A, Castellano D, Braadbaart O, 
Veenstra S, Dijkstra I, Meulman B, Singels A, 
Wilsenach JA. 2009. Sanitation services for 
the informal settlements of Cape Town, South 
Africa. Desalination, 248(1-3), p.330-337.

Merbold L, Ardo J, Arneth A, Scholes RJ, 
Nouvellon Y, De Grandcourt A, Archibald 
SA, Bonnefond JM, Boulain N, Bruemmer C, 
Brueggemann N, Cappelaere B, Ceschia E, 
El-Khidir HAM, El-Tahir BA, Falk U, Lloyd J, 
Kergoat L, Le Dantec V, Mougin E, Muchinda 
M, Mukelabai MM, Ramier D, Roupsard O, 
Timouk F, Veenendaal EM, Kutsch L. 2009. 
Precipitation as driver of carbon fluxes in 11 
African ecosystems. Biogeosciences, 6(6), 
p.1027-1041.

Mishra SB, Mishra AK, Revaprasadu N, 
Hillie KT, Steyn WJVDM, Coetsee E, Swart 
HC. 2009. Strontium aluminate/polymer 
composites: morphology, luminescent 
properties, and durability. Journal of Applied 
Polymer Science, 112(6), p.3347-3354.

Mnkeni PNS, Austin LM. 2009. Fertiliser value 
of human manure from pilot urine-diversion 
toilets. Water SA, 35(1), p.133-138.

Moeketsi DM, McKinnell LA, Combrinck 
WL. 2009. Validation of University of New 
Brunswick ionospheric modeling technique 
with ionosonde TEC estimation over South 
Africa. Advances in Space Research, 44, 
p.725-735.

Moller H, Govender G, Stumpf WE, Knutsen 
RD. 2009. Influence of temper condition on 
microstructure and mechanical properties 
of semisolid metal processed Al-Si-Mg alloy 
A356. International Journal of Cast Metals 
Research, 22(6), p.417-421.

Moloto N, Revaprasadu N, Musetha 
PL, Moloto MJ. 2009. The effect of 
precursor concentration, temperature and 
capping group on the morphology of CdS 
nanoparticles. Journal of Nanoscience and 
Nanotechnology, 9(8), p.4760-4767.

Moloto N, Coville NJ, Sinha Ray S, Moloto 
MJ. 2009. Morphological and optical 
properties of MnS/polyvinylcarbazole hybrid 
composites. Physica B, Condensed Matter, 
404(22), p.4461-4465.

Motaung DE, Malgas GF, Arendse CJ, 
Mavundla SE, Oliphant CJ, Knoesen D. 2009. 
Thermal-induced changes on the properties 
of spin-coated P3HT:C60 thin films for solar 
cell applications. Solar Energy Materials and 
Solar Cells, 93(9), p.1674-1680.

Motaung DE, Malgas GF, Arendse CJ, 
Mavundla SE, Knoesen D. 2009. Structural 
and photo-physical properties of spin-coated 
poly(3-hexylthiophene) thin films. Materials 
Chemistry and Physics, 116(1), p.279-283.

Motaung DE, Malgas GF, Arendse CJ, 
Mavundla SE, Oliphant CJ, Knoesen D. 
2009. The influence of thermal annealing on 
the morphology and structural properties of a 
conjugated polymer in blends with an organic 
acceptor material. Journal of Materials 
Science, 44(12), p.3192-3197.

Mukongo T, Maweja K, Wa Ngalu B, 
Mutombo I, Tshilombo KG. 2009. Zinc 
recovery from the water-jacket furnace flue 
dusts by leaching and electrowinning in a 
SEC-CCS cell. Hydrometallurgy, 97(1/2), 
p.53-60.

Muller MR, Jones AG, Evans RL, Hatton C, 
Hamilton MP, Miensopust MP, Garcia X, 
Cole P, Ngwisanyi T, Hutchins D, Fourie 
CJS, Doucoure CM, Aravanis T, Pettit W, 
Webb SJ, Wasborg J, SAMTEX Team. 2009. 
Lithospheric structure, evolution and diamond 
prospectivity of the Rehoboth Terrane and 
western Kaapvaal Craton, southern Africa: 
constraints from broadband magnetotellurics. 
Lithos, 112(1), p.93-105.

Murray EJ, Marais BJ, Mans G, Beyers N, 
Ayles H, Godfrey-Faussett P, Wallman S, 
Bond V. 2009. A multidisciplinary approach: 
mapping potential TB transmission ‘hot spots’ 
in high burden communities. International 
Journal of Tuberculosis and Lung Disease, 
13(6), p.767-774.

Mutorwa M, Salisu S, Blatch GL, Kenyon 
C, Kaye PT. 2009. 3-substituted anilines as 
scaffolds for the construction of glutamine 
synthetase and DXP-reductoisomerase 
inhibitors. Synthetic Communications, 39(15), 
p.2723-2736.



84 CSIR annual RepoRt 2009/10

Mwanga YA, Joubert JW, Yadavalli VSS. 
2009. A complex three-unit parallel system 
with preparation time for repair. South African 
Journal of Industrial Engineering, 20(1), 
p.59-68.

n

Nahman A, Wise RM, De Lange WJ. 2009. 
Environmental and resource economics in 
South Africa: status quo and lessons for 
developing countries. South African Journal of 
Science, 105(9/10), p.350-355.

Nahman A, Godfrey L. 2009. Economic 
instruments for solid waste management in 
South Africa: opportunities and constraints. 
Resources, Conservation and Recycling, 54, 
p.521-531

Nel JL, Roux DJ, Abell R, Ashton PJ, Cowling 
RM, Higgins JV, Thieme M, Viers JH. 2009. 
Progress and challenges in freshwater 
conservation planning. Aquatic Conservation: 
Marine and Freshwater Ecosystems, 19(4), 
p.474-485.

Nel JL, Reyers B, Roux DJ, Cowling RM. 
2009. Expanding protected areas beyond 
their terrestrial comfort zone: identifying 
spatial options for river conservation. 
Biological Conservation, 142(8),  
p.1605-1616.

Nobre AM, Musango JK, De Wit MP, 
Ferreira JG. 2009. A dynamic ecological-
economic modeling approach for aquaculture 
management. Ecological Economics, 68(12), 
p.3007-3017.

Nordengen PA, Prem H, Lyne PWL. 2009. 
Performance-based standards (PBS) vehicles 
for transport in the agricultural sector. Sugar 
Cane International, 27(2), p.57-59, 64.

o

O’Farrell PJ, Anderson PML, Milton SJ, Dean 
WRJ. 2009. Human response and adaptation 
to drought in the arid zone: lessons from 
southern Africa. South African Journal of 
Science, 105, p.34-39.

O’Farrell PJ, Donaldson JS, Hoffman MT. 
2009. Local benefits of retaining natural 
vegetation for soil retention and hydrological 
services. South African Journal of Botany, 
75(3), p.573-583.

Oberholster PJ, Botha A, Ashton PJ. 2009. 
The influence of a toxic cyanobacterial bloom 
and water hydrology on algal populations 
and macroinvertebrate abundance in the 
upper littoral zone of Lake Krugersdrift, South 
Africa. Ecotoxicology, 18(1), p.34-46.

Oberholster PJ, Myburgh JG, Govender D, 
Bengis R, Botha A-M. 2009. Identification of 
toxigenic Microcystis strains after incidents of 
wild animal mortalities in the Kruger National 
Park, South Africa. Ecotoxicology and 
Environmental Safety, 72(4), p.1177-1182.

Oberholster PJ, Botha A-M, Ashton PJ. 2009. 
Appearance of new taxa: invertebrates, 
phytoplankton and bacteria in an alkaline, 
saline, meteorite crater lake, South Africa. 
Fundamental and Applied Limnology, 174(3), 
p.271-282.

Oberholster PJ, Mthethwa BLS, Botha AM. 
2009. Development of a rapid and sensitive 
battery of bioassays for risk assessment of 
cyanobacterial microcystin-LR in drinking 
water of rural water treatment plants, South 
Africa. African Journal of Biotechnology, 
8(18), p.4562-4571.

Oberholster PJ, Botha A-M, Myburgh 
JG. 2009. Linking climate change and 
progressive eutrophication to incidents of 
clustered animal mortalities in different 
geographical regions of South Africa. African 
Journal of Biotechnology, 8(21), p.5825-
5832.

Ogata Y, Takada H, Mizukawa K, Hirai H, 
Iwasa S, Endo S, Mato Y, Saha M, Okuda 
K, Nakashima A, Murakami M, Zurcher 
N, Booyatumanondo R, Zakaria MP, Dung 
LQ, Gordon M, Miguez V, Suzuki S, Moore 
C, Karapanagioti HK, Weerts S, McClurg 
T, Burres E, Smith W, Van Velkenburg 
M, Lang JS, Lang RC, Laursen D, Danner 
B, Stewardson N, Thompson RC. 2009. 
International Pellet Watch: global monitoring 
of persistent organic pollutants (POPs) in 
coastal waters. 1. Initial phase data on PCBs, 
DDTs, and HCHs. Marine Pollution Bulletin, 
58(10), p.1437-1446.

Okonkwo JO, Moja SJ, Forbes P. 2009. 
Manganese levels and chemical fractionation 
in street dust in South Africa. International 
Journal of Environment and Pollution, 36(4), 
p.350-366.

Oliphant CJ, Arendse CJ, Malgas GF, 
Motaung DE, Muller TFG, Halindintwali 
S, Jlies BA, Knoesen D. 2009. Filament 
poisoning at typical carbon nanotube 
deposition conditions by hot-filament CVD. 
Journal of Materials Science, 44(10), p.2610-
2616.

Oliphant CJ, Arendse CJ, Malgas GF, 
Motaung DE, Muller TFG, Knoesen D. 
2009. Dual catalytic purpose of the tungsten 
filament during the synthesis of single-helix 
carbon microcoils by hot-wire CVD. Journal 
of Nanoscience and Nanotechnology, 9(10), 
p.5870-5873.

Olwoch JM, Reyers B, Van Jaarsveld AS. 
2009. Host-parasite distribution patterns 
under simulated climate: implications for 
tick-borne diseases. International Journal of 
Climatology, 29(7), p.993-1000.

Ombinda-Lemboumba S, Du Plessis A, 
Sparrow RW, Molukanele P, Botha LR, Rohwer 
EG, Steenkamp CM, Van Rensburg L. 2009. 
Femtosecond pump probe spectroscopy for 
the study of energy transfer of light-harvesting 
complexes from extractions of spinach leaves. 
South African Journal of Science, 105(9/10), 
p.376-386.

Oxtoby OF, Barashenkov IV. 2009. 
Resonantly driven wobbling kinks. Physical 
Review E, Statistical, Nonlinear and Soft 
Matter Physics, 80(2), 17pp.

Ozoemena KI, Mamuru SA, Fukuda T, 
Kobayashi N, Nyokong T. 2009. Metal 
(Co, Fe) tribenzotetraazachlorin-fullerene 
conjugates: impact of direct p-bonding on 
the redox behaviour and oxygen reduction 
reaction. Electrochemistry Communications, 
11(6), p.1221-1225.

Ozoemena KI, Stefan-van Staden RI, Nyokong 
T. 2009. Metallophthalocyanine based 
carbon paste electrodes for the determination 
of 2’,3’-dideoxyinosine. Electroanalysis, 
21(14), p.1651-1654.

p

Padayachee J, Bright G, Masekamela I. 
2009. Modular reconfigurable machine tools: 
design, control and evaluation. South African 
Journal of Industrial Engineering, 20(2), 
p.127-143.



knowledge 
dissemination 85

Patanaik A, Anandjiwala RD. 2009. Some 
studies on water permeability of nonwoven 
fabrics. Textile Research Journal, 79(2),  
p.147-153.

Patanaik A, Anandjiwala RD, Boguslavsky 
L. 2009. Development of high efficiency 
particulate absorbing filter materials. Journal 
of Applied Polymer Science, 114(1), p.275-
280.

Peché M, Davel MH, Barnard E. 2009. 
Development of a spoken language 
identification system for South African 
languages. SAIEE Africa Research Journal, 
100(4), p.97-103.

Pereira MFVT, Williams M, Bruwer R. 2009. 
Rapid die manufacturing using direct laser 
metal deposition. Journal for New Generation 
Sciences, 7(3), p.58-69.

Peter C, De Lange W, Musango JK, April 
K, Potgieter A. 2009. Applying Bayesian 
modelling to assess climate change effects 
on biofuel production. Climate Research, 40, 
p.249-260.

Pillai SK, Matlhoko L, Arendse C, Ray SS, 
Moodley M. 2009. The use of calcination 
in exposing the entrapped Fe particles from 
multi-walled carbon nanotubes grown by 
chemical vapour deposition. Applied Physics 
A, Materials Science & Processing, 94(3), 
p.585-591.

Pillay J, Agboola BO, Ozoemena 
KI. 2009. Electrochemistry of 
2-dimethylaminoethanethiol SAM on gold 
electrode: interaction with SWCNT-poly(m-
aminobenzene sulphonic acid), electric 
field-induced protonation-deprotonation, 
and surface pKa. Electrochemistry 
Communications, 11(6), p.1292-1296

Popp A, Vogel M, Blaum N, Jeltsch F. 2009. 
Scaling up ecohydrological processes: 
role of surface water flow in water-limited 
landscapes. Journal of Geophysical Research, 
114, 10pp.

Prasanth PV, Sivakumar V, Sridharan S, 
Kumar YB, Bencherif H, Rao DN. 2009. 
Lidar observations of sodium layer over 
low latitude, Gadanki (13.5° N, 79.2° E): 
seasonal and nocturnal variations. Annales 
Geophysicae, 27(10), p.3811-3823.

r

Rademeyer M, Van Heerden FR, Van der 
Merwe MM. 2009. Dehydrobrachylaenolide: 
an eudesmanetype sesquiterpene lactone. 
Acta Crystallographica, Section E, 65(1), 
p.O196.

Rahlao SJ, Milton SJ, Esler KJ, Van Wilgen 
BW, Barnard P. 2009. Effects of invasion of 
fire-free arid shrublands by a fire-promoting 
invasive alien grass (Pennisetum setaceum) in 
South Africa. Austral Ecology, 34(8), p.920-
928.

Ramontja J, Sinha Ray S, Pillai SK, Luyt AS. 
2009. High-performance carbon nanotube-
reinforced bioplastic. Macromolecular 
Materials and Engineering, 294(12), p.839-
846.

Rashamuse KJ, Ronneburg T, Hennessy F,  
Visser DF, Van Heerden EE, Piater L, Litthauer 
D, Moller C, Brady D. 2009. Discovery of 
a novel carboxylesterase through functional 
screening of a pre-enriched environmental 
library. Journal of Applied Microbiology, 
106(5), p.1532-1539.

Rashamuse KJ, Magomani V, Ronneburg 
T, Brady D. 2009. A novel family VIII 
carboxylesterase derived from a leachate 
metagenome library exhibits promiscuous 
ß-lactamase activity on nitrocefin. Applied 
Microbiology and Biotechnology, 83(3), 
p.491-500.

Ravenscroft N, Cescutti P, Hearshaw MA, 
Ramsout R, Rizzo R, Timme EM. 2009. 
Structural analysis of fructans from Agave 
americana grown in South Africa for spirit 
production. Journal of Agricultural and Food 
Chemistry, 57(10), p.3995-4003.

Ray SS. 2009. Visualisation of nanoclay 
dispersion in polymer matrix by high-
resolution electron microscopy combined 
with electron tomography. Macromolecular 
Materials and Engineering, 294(4),  
p.281-286.

Reddy KO, Guduri BR, Rajulu AV. 2009. 
Structural characterization and tensile 
properties of Borassus fruit fibers. Journal of 
Applied Polymer Science, 114(1), p.603-611.

Reed LL, Kleynhans T. 2009. Agricultural 
land purchases for alternative uses: evidence 
from two farming areas in the Western Cape 
Province, South Africa. Agrekon, 48(3), 
p.323-342.

Reyers B, O’Farrell PJ, Cowling RM, Egoh BN,  
Le Maitre DC, Vlok JHJ. 2009. Ecosystem 
services, land-cover change, and 
stakeholders: finding a sustainable foothold 
for a semiarid biodiversity hotspot. Ecology 
and Society, 14(1), 23pp.

Roth R, Moodley V, Van Zyl P. 2009. 
Heterologous expression and optimized 
production of an Aspergillus aculeatus 
endo-1,4-mannanase in Yarrowia lipolytica. 
Molecular Biotechnology, 43(2), p.112-120.

Rouault M, Servain J, Reason CJC, Bourles B, 
Rouault MJ, Fauchereau N. 2009. Extension 
of PIRATA in the tropical South-East Atlantic: 
an initial one-year experiment. African Journal 
of Marine Science, 31(1), p.63-71.

Roul BK, Mishra DK, Ray M, Sahu DR, 
Mishra PK, Srinivasu VV, Pradhan AK. 2009. 
Magnetic characterization of radio frequency 
heat affected micron size Fe3O4 powders: 
a bio-application perspective. Journal of 
Nanoscience and Nanotechnology, 9(5), 
p.3204-3209.

Roura-Pascual N, Richardson DM, Krug RM, 
Brown A, Chapman RA, Forsyth GG, Le 
Maitre DC, Robertson MP, Stafford L, Van 
Wilgen BW, Wannenburgh A, Wessels N. 
2009. Ecology and management of alien 
plant invasions in South African fynbos: 
accommodating key complexities in objective 
decision making. Biological Conservation, 
142(8), p.1595-1604.

Roux A, Nurick GN. 2009. Experimental 
response of an optical sensor used to 
determine the moment of blast by sensing the 
flash of the explosion. South African Journal 
of Science, 105(9/10), p.363-369.



86 CSIR annual RepoRt 2009/10

s

Savage MJ, Everson CS, Metelerkamp BR. 
2009. Bowen ratio evaporation measurement 
in a remote montane grassland: data integrity 
and fluxes. Journal of Hydrology, 376(1/2), 
p.249-260.

Schellhorn M, Ngcobo SH, Bollig C. 2009.  
High-power diode-pumped Tm:YLF slab laser. 
Applied Physics B, Lasers and Optics, 94(2), 
p.195-198.

Schmitz PMU. 2009. Using supply chain 
management to enable GIS units to improve 
their response to their customers’ needs. South 
African Computer Journal, 43, p.44-55.

Scholes RJ, Monteiro PMS, Sabine CL, 
Canadell JG. 2009. Systematic long-term 
observations of the global carbon cycle. 
Trends in Ecology and Evolution, 24(8), 
p.427-430.

Scriba MR, Britton DT, Arendse C, Van 
Staden MJ, Härting M. 2009. Composition 
and crystallinity of silicon nanoparticles 
synthesised by hot wire thermal catalytic 
pyrolysis at different pressures. Thin Solid 
Films, 517(12), p.3484-3487.

Sharma A, Sivakumar V, Bollig C, Van der 
Westhuizen C, Moema D. 2009. System 
description of the mobile LIDAR of the CSIR, 
South Africa. South African Journal of 
Science, 105(11/12), p.456-462.

Shatalov MY, Every AG, Yenwong-Fai AS. 
2009. Analysis of non-axisymmetric wave 
propagation in a homogeneous piezoelectric 
solid circular cylinder of transversely isotropic 
material. International Journal of Solids and 
Structures, 46(3/4), p.837-850.

Shatalov MY, Joubert SV, Coetzee CE, 
Fedotov IA. 2009. Free vibration of rotating 
hollow spheres containing acoustic media. 
Journal of Sound and Vibration, 322(4/5), 
p.1038-1047.

Si Y, Skidmore AK, Wang T, De Boer WF, 
Debba P, Toxopeus AG, Li L, Prins HT. 2009. 
Spatio-temporal dynamics of global H5N1 
outbreaks match bird migration patterns. 
Geospatial Health, 4(1), p.65-78.

Sikhwivhilu LM, Ray SS, Coville NJ. 2009. 
Influence of bases on hydrothermal synthesis 
of titanate nanostructures. Applied Physics A, 
Materials Science & Processing, 94,  
p.963-973.

Singh M, Kijko A, Durrheim RJ. 2009. 
Seismotectonic models for South Africa: 
synthesis of geoscientific information, 
problems, and the way forward. 
Seismological Research Letters, 80(1),  
p.71-80.

Sinha Ray S, Makhatha ME. 2009. Thermal 
properties of poly(ethylene succinate) 
nanocomposite. Polymer, 50(19),  
p.4635-4643.

Sirguey P, Mathieu R, Arnaud Y. 2009. 
Subpixel monitoring of the seasonal snow 
cover with MODIS at 250m spatial resolution 
in the Southern Alps of New Zealand: 
methodology and accuracy assessment. 
Remote Sensing of Environment, 113(1), 
p.160-181.

Sivakumar V, Tesfaye M, Alemu W, Moema 
D, Sharma A, Bollig C, Mengistu G. 2009. 
CSIR South Africa mobile LIDAR: first 
scientific results: comparison with satellite, 
sun photometer and model simulations. South 
African Journal of Science, 105(11),  
p.249-455.

Smit JE, Hanekom T, Hanekom JJ. 2009. 
Estimation of stimulus attenuation in cochlear 
implants. Journal of Neuroscience Methods, 
180(2), p.363-373.

Smit JE, Hanekom T, Hanekom JJ. 2009. 
Modelled temperature-dependent excitability 
behaviour of a generalised human peripheral 
sensory nerve fibre. Biological Cybernetics, 
100(1), p.49-58.

Smit WJ, Barnard E. 2009. Continuous 
speech recognition with sparse coding. 
Computer Speech and Language, 23(2), 
p.200-219.

Somerset VS, Baker P, Iwuoha E. 2009. 
Mercaptobenzothiazole-on-gold organic 
phase biosensor systems, 1: enhanced 
organosphosphate pesticide determination. 
Journal of Environmental Science and Health, 
Part B, 44(2), p.164-178.

Songa EA, Somerset VS, Waryo T, Baker 
PGL, Iwuoha EI. 2009. Amperometric 
nanobiosensor for quantitative determination 
of glyphosate and glufosinate residues in corn 
samples. Pure and Applied Chemistry, 81(1), 
p.123-139.

Steyn JM, Odendaal JW, Joubert J. 2009. 
Double dipole antenna for dual-band wireless 
local area networks applications. Microwave 
and Optical Technology Letters, 51(9), 
p.2034-2038.

Steyn JM, Odendaal JW, Joubert J. 2009. 
Dual-band dual-polarized array for WLAN 
applications. Progress in Electromagnetics 
Research C, 10, p.151-161.

Steyn WJVDM. 2009. Potential applications 
of nanotechnology in pavement engineering. 
Journal of Transportation Engineering, 
135(10), p.764-772.

t

Taljaard S, Snow G, Gama P, Van Niekerk 
L. 2009. Verification of a conceptual model 
of water quality for small temporarily open/
closed estuaries: East Kleinemonde Estuary, 
South Africa. Marine and Freshwater 
Research, 60(3), p.234-245.

Taljaard S, Van Niekerk L, Joubert WR. 
2009. Extension of a qualitative model on 
nutrient cycling and transformation to include 
microtidal estuaries on wave-dominated 
coasts: southern hemisphere perspective. 
Estuarine, Coastal and Shelf Science, 85(3), 
p.407-421.

Teske PR, McLay CL, Sandoval-Castillo J, 
Papadopoulos I, Newman BK, Griffiths 
CL, McQuaid CD, Barker NP, Borgonie G, 
Beheregaray LB. 2009. Tri-locus sequence 
data reject a “Gondwanan origin hypothesis” 
for the African/South Pacific crab genus 
Hymenosoma. Molecular Phylogenetics and 
Evolution, 53(1), p.23-33.

Thantsha MS, Cloete TE, Moolman FS, 
Labuschagne PW. 2009. Supercritical carbon 
dioxide interpolymer complexes improve 
survival of B. longum Bb-46 in simulated 
gastrointestinal fluids. International Journal of 
Food Microbiology, 129(1), p.88-92.



knowledge 
dissemination 87

Thompson IM, Laing MD, Beck-Pay SL, Fossey 
A. 2009. Screening of topical sterilants 
for shoot apex culture of Acacia mearnsii. 
Southern Forests, 71(1), p.37-40.

Thuku RN, Brady D, Benedik MJ, Sewell BT. 
2009. Microbial nitrilases: versatile, spiral 
forming, industrial enzymes. Journal of 
Applied Microbiology, 106(3), p.703-727

Timme EM, Walwyn DR, Bailey AD. 2009. 
Characterisation of the carotenoprotein 
found in carapace shells of Jasus lalandii. 
Comparative Biochemistry and Physiology, 
Part B, Biochemistry and Molecular Biology, 
153(1), p.39-42.

Toomey D, Hoppe HC, Brennan MP, Nolan 
KB, Chubb AJ. 2009. Genomes2Drugs: 
identifies target proteins and lead drugs from 
proteome data. PLoS ONE, 4(7), p.e6195.

Twala B. 2009. An empirical comparison of 
techniques for handling incomplete data using 
decision trees. Applied Artificial Intelligence, 
23(5), p.373-405.

v

Van Huyssteen E, Biermann SM, Naude 
AH, Le Roux A. 2009. Advances in spatial 
analysis to support a more nuanced reading 
of the South African spacer economy. Urban 
Forum, 20(2), p.195-214.

Van Huyssteen E, Oranje M, Robinson S, 
Makoni E. 2009. South Africa’s city regions: 
a call for contemplation... and action. Urban 
Forum, 20(2), p.175-194.

Van Wilgen BW. 2009. The evolution of fire 
management practices in savanna protected 
areas in South Africa. South African Journal of 
Science, 105, p.343-349.

Van Wilgen BW. 2009. The evolution of 
fire and invasive alien plant management 
practices in fynbos. South African Journal of 
Science, 105, p.335-342.

Van Zyl PJ, Moodley V, Rose SH, Roth 
RL, Van Zyl WH. 2009. Production of 
Aspergillus aculeatus endo-1,4-ß-mannanase 
in Aspergillus niger. Journal of Industrial 
Microbiology and Biotechnology, 36(4), 
p.611-617.

Van Zyl TL, Simonis I, Mcferren GA. 2009. 
The Sensor Web: systems of sensor systems. 
International Journal of Digital Earth, 2(1),  
p.16-30.

Venter JP, Van Waveren CC. 2009. New 
product development with dynamic decision 
support. International Journal of Innovation 
and Technology Management, 6(2), p.135-
153.

Verryn SD, Snedden CL, Eatwell KA. 2009.  
A comparison of deterministically predicted 
genetic gains with those realised in a South 
African Eucalyptus grandis breeding program. 
Southern Forests, 71(2), p.141-146.

Verstraete MM, Scholes RJ, Smith MS. 2009. 
Climate and desertification: looking at an old 
problem through new lenses. Frontiers  
in Ecology and the Environment, 7(8),  
p.421-428.

Viljoen NM, Van Zyl HM. 2009. Design 
thinking: crossing disciplinary borders.  
Image and Text, 15, p.66-79.

Von Maltitz G. 2009. Institutions for 
sustainable land management: reflections 
on institutional aspects of implementing the 
UNCCD in South Africa. African Journal of 
Range & Forage Science, 26(3), p.159-168.

w

Watson BP, Mosomane SM, Kuijpers JS, 
Roberts DP. 2009. Investigations into the 
residual strength of a 2.5m wide Bushveld 
Merensky Reef crush pillar. Journal of the 
Southern African Institute of Mining and 
Metallurgy, 108, p.473-480.

Watson BP, Kuijpers JS, Henry G, Palmer CE, 
Ryder JA. 2009. Nonlinear rock behaviour 
and its implications for deeper level platinum 
mining. Journal of the Southern African 
Institute of Mining and Metallurgy, 108, 
p.1-10.

Watson BP, Kuijpers J, Miovsky P. 2009. 
In situ measurements of Merensky pillar 
behaviour at Impala Platinum. Journal of 
the Southern African Institute of Mining and 
Metallurgy, 109(12), p.745-754.

Wellington KW, Kaye PT, Watkins GM. 2009. 
Designer ligands, Part 14: Novel Mn(lI), 
Ni(II) and Zn(II) complexes of benzamide- 
and biphenyl-derived ligands. ARKIVOC, 
2008(xvii), p.248-264.

Wellington KW, Ooi HC, Benner SA. 2009. 
A convenient synthesis of N,N’-dibenzyl-2,4-
diaminopyrimidine-2’-deoxyribonucleoside 
and 1-methyl-2’-deoxypseudoisocytidine. 
Nucleosides, Nucleotides and Nucleic Acids, 
28(4), p.275-291.

Wellington KW, Kaye PT, Watkins GM. 
2009. Designer ligands, Part 15: Synthesis 
and characterisation of novel Mn(lI), Ni(II) 
and Zn(II) complexes of 1,10-phenanthroline-
derived ligands. ARKIVOC, 14, p.301-313.

Williams CA, Hanan N, Scholes RJ, Kutsch 
W. 2009. Complexity in water and carbon 
dioxide fluxes following rain pulses in an 
African savanna. Oecologia, 161(3),  
p.469-480.

Woodborne SM, Pienaar M, Tiley-Nel S. 
2009. Dating the Mapungubwe Hill gold. 
Journal of African Archaeology, 7(1), p.7.

Wu R, Denneman E, Harvey JT. 2009. 
Evaluation of embedded discontinuity method 
for finite element analysis of cracking of hot-
mix asphalt concrete. Transportation Research 
Record: Journal of the Transportation Research 
Board, 2127, p.82-89.

y

Yao AA, Dortu C, Egounlety M, Pinto C, 
Edward VA, Huch M, Franz CMAP, Holzapfel 
W, Mbugua S, Mengu M, Thonart P. 2009. 
Production of freeze-dried lactic acid bacteria 
starter culture for cassava fermentation into 
gari. African Journal of Biotechnology, 8(19),  
p.4996-5004.

z

Zerbian S, Barnard E. 2009. Realisations of a 
single high tone in Northern Sotho. Southern 
African Linguistics and Applied Language 
Studies, 27(4), p.357-379.



88 CSIR annual RepoRt 2009/10

Books and book 
chapters

a

Ampofo-Anti N. 2009. The environmental 
impacts of construction materials use: a life 
cycle perspective. In: Van Wyk, L (ed.). Green 
Building Handbook: South Africa, Vol. 1: A 
Guide to Ecological Design, p.209-219.

b

Balikuddembe JK, Osunmakinde IO, Bagula 
A. 2009. Software project profitability 
analysis using temporal probabilistic 
reasoning: an empirical study with the CASSE 
framework. In: Kim H-K, Kim T-H, Kiumi A 
(eds.). Advances in Security Technology, 
Communications in Computer and Information 
Science, Vol. 29, p.138-150.

Barreiro LB, Henriques R, Mhlanga MM. 
2009. High-throughput SNP genotyping: 
combining tag SNPs and molecular beacons. 
In: Komar, AA (ed.). Single Nucleotide 
Polymorphisms: Methods and Protocols, 
p.255-276.

Berja P, Cowan D, Cowling R, Pammente N, 
Scholes R. 2009. Biological sciences. In: Diab 
R, Gevers W (eds.). The State of Science in 
South Africa, p.133-163.

Brady D. 2009. Biocatalytic hydrolysis of 
nitriles. In: Anastas PT, Crabtree RH (eds.). 
Handbook of Green Chemistry: Green 
Catalysis, Vol. 3: Biocatalysis, p.27-49.

Brebbia CA, Jovanovic NZ, Tiezzi E (eds.). 
2009. Management of Natural Resources, 
Sustainable Development and Ecological 
Hazards II. 437pp.

Bugan RDH, Jovanovic NZ, De Clercq WP, 
Helmschrot J, Fluegel W-A, Leavesley GH. 
2009. A comparative analysis of the PRMS 
and J2000 hydrological models applied to the 
Sandspruit Catchment, Western Cape, South 
Africa. In: Brebbia CA, Jovanovic NZ, Tiezzi 
E (eds.). Management of Natural Resources, 
Sustainable Development and Ecological 
Hazards II, p.391-402.

c

Chakwizira J. 2009. Social dimensions 
and the impact of sustainable transport 
and mobility on social development. 
The Sustainable Transport and Mobility 
Handbook, South Africa, Vol. 1: The  
Essential Guide, p.116-123.

Conradie D. 2009. Spatial analysis and 
modelling based on activities. The Sustainable 
Transport and Mobility Handbook, South 
Africa, Vol. 1: The Essential Guide, p.58-65.

Conradie DCU. 2009. Building information 
modelling (BIM). In: Van Wyk, L (ed.). Green 
Building Handbook: South Africa, Vol. 1: A 
Guide to Ecological Design, p.225-231.

d

De Clercq WP, Fey MV, Jovanovic NZ. 2009.  
An overview of the salinization problem 
in the Berg river catchment (South Africa). 
In: Brebbia CA, Jovanovic NZ, Tiezzi E 
(eds.). Management of Natural Resources, 
Sustainable Development and Ecological 
Hazards II, p.379-389.

Du Plessis C. 2009. Urban sustainability 
science as a new paradigm for planning. 
In: Van den Dobbelsteen A, Van Timmeren 
A, Van Dorst M (eds.). Smart Building in a 
Changing Climate, p.31-46.

e

Erasmus C. 2009. Vegetable and cereal 
protein exploitation for fish feed. In: Waldron 
KW (ed.). Handbook of Waste Management 
and Co-Product Recovery in Food Processing, 
Vol. 2, p.412-437.

f

Fan J, Hunter L. 2009. Engineering Apparel 
Fabrics and Garments, Woodhead Textiles 
Series, No. 96, 408pp.

Fischlin A, Ayres M, Karnosky D, Kellomaki 
S, Louman B, Ong C, Plattner G, Santoso H, 
Thompson I, Booth TH, Marcar N, Scholes RJ, 
Swanston C, Zamolodchikov D. 2009. Future 
environmental impacts and vulnerabilities. In: 
Seppälä R, Buck A, Katila P (eds.). Adaptation 
of Forests and People to Climate Change: a 
Global Assessment Report, p.53-99.

Ford M, Leinonen T. 2009. MobilED: a mobile 
tools and services platform for formal and 
informal learning. In: Ally M (ed.). Mobile 
Learning: Transforming the Delivery of 
Education and Training, p.195-214.

g

Gibberd JT. 2009. The building envelope. In: 
Van Wyk, L (ed.). Green Building Handbook: 
South Africa, Vol. 1: A Guide to Ecological 
Design, p.107-117.

Gibberd JT. 2009. Water. In: Van Wyk, L 
(ed.). Green Building Handbook: South Africa, 
Vol. 1: A Guide to Ecological Design, p.123-
133.

Goliger AMW, Retief JV, Dunaiski PE, Kruger 
AC. 2009. Revised wind-loading design 
procedures for SANS 10160. In: Retief JV, 
Dunaiski PE (eds.). Background to SANS 
10160, p.149-165.

Goliger AMW, Retief JV, Dunaiski PE. 2009. 
Review of codification of wind-loading for 
structural design. In: Retief JV, Dunaiski PE 
(eds.). Background to SANS 10160, p.129-
148.

i

Israel S, Tredoux G, Engelbrecht P, Wilsenach 
J, Germanis J, Maherry A. 2009. In-situ 
nitrate removal from groundwater to supply 
rural communities: experimental work and 
modelling. In: Brebbia CA, Jovanovic NZ, 
Tiezzi E (eds.). Management of Natural 
Resources, Sustainable Development and 
Ecological Hazards II, p.427-436.

j

Jacobs I, Turton A. 2009. Water soft path 
thinking in developing countries, A: South 
Africa. In: Brooks DB, Brandes OM, Gurman 
S (eds.). Making the Most of the Water We 
Have: the Soft Path Approach to Water 
Management, p.230-236.

John MJ, Anandjiwala RD, Thomas S. 2009. 
Lignocellulosic fiber reinforced rubber 
composites. In: Sabu T, Pothen LA (eds.). 
Natural Fibre Reinforced Polymer Composites: 
Macro to Nanoscale, p.252-269.



knowledge 
dissemination 89

John MJ, Anandjiwala RD, Thomas S. 2009. 
Hybrid composites. In: Sabu T, Pothen LA 
(eds.). Natural Fibre Reinforced Polymer 
Composites: Macro to Nanoscale, p.315-
328.

John MJ, Anandjiwala RD. 2009. Surface 
modification and preparation techniques for 
textile materials. In: Wei Q (ed.). Surface 
Modification of Textiles, p.1-25.

Jovanovic NZ, Petersen C. 2009. An Excel-
based index (PestEX) for environmental 
mobility of pesticides in relation to water 
resources. In: Brebbia CA, Jovanovic NZ, 
Tiezzi E (eds.). Management of Natural 
Resources, Sustainable Development and 
Ecological Hazards II, p.415-426.

k

Kenyon CP, Oldfield LC, Rousseau AL, 
Van der Westhuyzen CW, Parkinson CJ. 
2009. Glutamine synthetase inhibition: 
a new approach to the development of 
antibacterials. In: Megnassan E, Owono 
Owono L, Miertus S (eds.). Drug Design and 
Discovery for Developing Countries, p.131-
146.

King DJ, Ittmann HW, Havenga JH, De Jager 
N, Van Eeden J, Jacobs N, Braun M, Simpson 
Z, Rossouw C, De Swardt A, Steyn WJVDM, 
Monismith CL, Schoeman C, Botha M, Bean 
WL (eds.). 2009. The 5th Annual State of 
Logistics Survey for Southern Africa: Logistics 
Value and Cost Drivers from a Macro and 
Micro-Economic Perspective, 72pp.

Kolev, M. 2009. Ecobuilding and job 
creation. In: Van Wyk, L (ed.). Green Building 
Handbook: South Africa, Vol. 1: A Guide to 
Ecological Design, p.43-53.

Kotze EF, McLachlan JD, Lombard FJ, Alberts 
M, Anker J, Du Plessis M, Otto AN, Van 
Huyssteen GB (comps.). 2009. Afrikaanse 
Woordelys en Spelreëls. 

l

Li Y, Sreekala MS, John MJ. 2009. Textile 
composites based on natural fibers. In: Sabu 
T, Pothen LA (eds.). Natural Fibre Reinforced 
Polymer Composites: Macro to Nanoscale, 
p.202-227.

m

Maharaj VJ. 2009. Hoodia, a benefit 
sharing case study at CSIR. In: Denzil Phillips 
International (eds.). Plants, People and Nature: 
Benefit Sharing in Practice, p.31-36.

Majozi T, Mbuli N, Ferguson K, De Vaal 
P. 2009. The state of engineering in South 
Africa. In: Diab R, Gevers W (eds.). The State 
of Science in South Africa, p.263-275.

Manase G, Fawcett B. 2009. Cost Recovery 
for Sanitation Services: the Case of Poor 
Urban Areas in Zimbabwe, 256 pp.

Moraal H, Britton D, Derry T, Forbes A, 
Grayson D, Mullins S, Scholtz F, Sefako R. 
2009. Physics and astronomy. In: Diab R, 
Gevers W (eds.). The State of Science in 
South Africa, p.83-102.

o

Oelofse S. 2009. Mine water pollution: 
acid mine decant, effluent and treatment: a 
consideration of key emerging issues that 
may impact the state of the environment. In: 
Sri Krishna C (ed.). Mining: Environment and 
Health Concerns, p.83-91.

Osburn L. 2009. Lighting. In: Van Wyk, L 
(ed.). Green Building Handbook: South Africa, 
Vol. 1: A Guide to Ecological Design,  
p.139-151.

Osburn L. 2009. Heating, ventilation and 
cooling. In: Van Wyk, L (ed.). Green Building 
Handbook: South Africa, Vol. 1: A Guide to 
Ecological Design, p.161-168.

Osburn L. 2009. Energy generation. In: Van 
Wyk, L (ed.). Green Building Handbook: 
South Africa, Vol. 1: A Guide to Ecological 
Design, p.95-103.

p

Paige-Green, P. 2009. The use of natural 
resources for sustainable roads. The 
Sustainable Transport and Mobility Handbook: 
South Africa, Vol. 1, p.128-134.

Palensky B, Barnard E. 2009. A brief 
overview of artificial intelligence focusing 
on computational models of emotions. In: 
Dietrich D, Fodor G, Zucker G, Bruckner 
D (eds.). Simulating the Mind: a Technical 
Neuropsychoanalytical Approach, p.76-98.

r

Rust C. 2009. Towards a relevant and 
sustainable R&D agenda for transport and 
transport infrastructure in South Africa. 
The Sustainable Transport and Mobility 
Handbook: South Africa, Vol. 1, p.141-147.

Rust C. 2009. Drivers of South African 
transport and transport infrastructure. 
The Sustainable Transport and Mobility 
Handbook: South Africa, Vol. 1, p.105-112.

s

Scholes RJ. 2009. Ecosystem services: 
issues of scale and trade-offs. In: Levin SA, 
Carpenter SR, Godfray HCJ, Kinzig AP, 
Loreau M, Losos JB, Walker B, Wilcove 
DS (eds.). The Princeton Guide to Ecology, 
p.579-583.

Schutte PC, James JP. 2009. Below the surface 
of practical application of ergonomics in 
mining. In: Scott PA (ed.). Ergonomics in 
Developing Regions: Needs and Applications, 
p.273-289.

Sebake TN. 2009. An overview of green 
building rating tools. In: Van Wyk, L (ed.).  
Green Building Handbook: South Africa, Vol. 
1: A Guide to Ecological Design, p.27-34.

Somerset VS, Petrik L, Iwuoha E. 2009. 
Application of hydrothermal synthesised 
zeolites in the removal of cadmium, lead and 
arsenic ions from mine wastewater. In: Wong 
TW (ed.). Handbook of Zeolites: Structure, 
Properties and Applications, p.18.

t

Tredoux G, Genthe B, Steyn M, Engelbrecht 
JFP, Wilsenach J, Jovanovic NZ. 2009. An 
assessment of the Atlantis artificial recharge 
water supply scheme (Western Cape, South 
Africa). In: Brebbia CA, Jovanovic NZ, Tiezzi 
E (eds.). Management of Natural Resources, 
Sustainable Development and Ecological 
Hazards II, p.403-414.



90 CSIR annual RepoRt 2009/10

Turton A, Earle A, Drackner M. 2009. 
Megaconferences: view from Southern Africa. 
In: Biswas K, Tortajada C (eds.). Impacts of 
Megaconferences on the Water Sector,  
p.249-266.

Twinomurinzi H, Phahlamohlaka J. 2009. 
Using web-based group support systems to 
enhance procedural fairness in administrative 
decision making in South Africa. In: Davies T, 
Gangadharan SP (eds.). Online Deliberation: 
Design, Research and Practice, p.167-169.

v

Van Wyk LV. 2009. Indoor environmental 
quality. In: Van Wyk, L (ed.). Green Building 
Handbook: South Africa, Vol. 1: A Guide to 
Ecological Design, p.179-183.

Van Wyk LV. 2009. Materials. In: Van Wyk, 
L (ed.). Green Building Handbook: South 
Africa, Vol. 1: A Guide to Ecological Design, 
p.191-197.

Van Wyk LV. 2009. Ecobuilding: towards 
an appropriate architectonic expression. In: 
Van Wyk, L (ed.). Green Building Handbook: 
South Africa, Vol. 1: A Guide to Ecological 
Design, p.43-53.

Vermaas RL, Edwards AL, Soer M. 2009. 
Noise exposure in gold miners: utilising 
audiogram configuration to determine hearing 
handicap. In: Pillai MV (ed.). Noise Pollution: 
Impact and Mitigation, p.85-98.

w

Wall K. 2009. Contributions from South 
Africa. In: Bhagwan JN (ed.). Compendium 
of Best Practices in Water Infrastructure Asset 
Management, p.172-221.

Patents Granted by an 
Examining Office in 
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Aptamers HIV-1 Neutralization - Japan -  
Patent No: 4473134

Barrier Technology - Australia -  
Patent No: 2004228459

Barrier Technology - Italy -  
Patent No: MI2004A000725

Dirfinder - USA - Patent No: 7,637,198

Dirfinder - New Zealand - Patent No: 553814

Encapsulation Method - Japan -  
Patent No: 4313196

Encapsulation Method - USA -  
Patent No: 7,641,917

Method & Apparatus for testing the 
installation quality in a grouted anchor system 
- Australia - Patent No: 2004202923

Processing of Semi Solid Metal Alloys - 
Australia - Patent No: 2004209884

Processing of Semi Solid Metal Alloys - India - 
Patent No: 224728

Safe Eggs - China - Patent No: ZL2005-
80012676.1

Spherezymes - USA - Patent No: 7,700,335

Track/Wheel Protection - Australia -  
Patent No: 2004243664 

Warning of Impending Collapse of Unstable 
Geotechnical Structure - Australia -  
Patent No: 2002301535

Invention disclosures

Novel HIV treatment derived from a natural 
product

Novel anticancer drugs derived from a 
natural product

Yarrowia lipolytica fermentation strategy for 
the production of heterologous proteins

Antifolate antimalaria drug

Debaryomyces abalone probiotic

Detection reagents for point-of-care 
diagnostics

Improved sensitivity detection reagents for 
ELISA diagnostics

Multidrug-resistant TB hits

Vibrio mideae abalone probiotic

Agribinder
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Aircraft warning device for lattice mast

Anaerobic digester

Automated dynamic cone penetrator 

Keofloat highly accurate wave measurement 
system

Low cost road roughness integrator (LORRI)

Pressurised emulsion sprayer

360° wide area surveillance project (WASP)

Aileron actuation mechanism to eliminate 
control reversal

Blast impulse reduction protection measure

Low collateral high efficiency reactive armour

Rotating partial entry nozzle guide vane 
system

Sensors and electronic warfare engagement 
simulation (SEWES)

Synthetic ground clutter simulator

High performance computing node

Ability based technology interventions

C4 cloud platform C4

Crime prevention toolkit

Dr Math information and communications 
technology system

Iota of text accumulator (IOTA)

Mobile for development (Mobi4d) platform

Gas carriers for mineral beneficiation

Microfluidics valves

Mobile autonomous printer

Reconfigurable parallel kinematic machine 
tool

Titanium magnesium alloys

Production of titanium powder in a continuous 
process

Real time dust monitoring

Santrac process − Sulphate and acidic 
neutralisation through rumen and cellulose

Technology packages

Biocontrol agents

Fish feed

Edible film

Hoodia cell culture

Road maintenance kit 

Stress in motion Mk V

Low income house design

Low cost road roughness integrator (LORRI)

Geospacial analysis platform 2

Geospacial analysis platform 2

Regional socio-economic profiling software  
(The Presidency Territorial Review System)

CSIR space planner

Portable aircraft landing lights

First responder cyber forensics training course

Houwteq radiometric test and calibration 
facility

Development of new training module for 
Joint Aerospace Reconnaissance Intelligence 
Centre (JARIC): tactical reconnaissance

South African educational telescope

Mobile service robot

Multi-spectral imaging (MSI) camera

Chemical milling of titanium for investment 
casting

Umbiflow ultrasonic unit for ante-natal health 
care

Afrimesh wireless network

Open phone telephony-based information 
system

High perfomance node

Video processing library

Speech software framework for text to speech 
systems

Ubuntu SCI mathematics, geosciences,  
computer sciences

Lwazi community development workers 
application

Laser resonator with phase correcting 
elements

Working for Water alien plant removal
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Framework 
Corporate governance is formally concerned with 

the organisational arrangements that have been put 

in place to provide an appropriate set of checks and 

balances within which the stewards of the organisation 

operate. the objective is to ensure that those to whom 

the stakeholders entrust the direction and success 

of the organisation act in the best interest of these 

stakeholders. It is about leadership with integrity, 

responsibility and transparency.

the CSIR is committed to principles and practices that 

will provide our stakeholders with the assurance that 

the organisation is managed soundly and ethically. We 

have established a management model that governs 

and provides guidance for the way that all employees 

interact with our various stakeholder groups.

the underpinning principles of the Group’s corporate 

governance rest on the three cornerstones of an 

effective and efficient organisation, namely day-to-

day management processes, a long-term strategic 

planning process and effective change processes. these 

processes are supported by systems that are used to 

plan, execute, monitor and control the strategic and 

operational domains of the organisation.  

corporate  
         governance
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The supporting infrastructure and its evolution are 

documented in our management model, which is 

reviewed and updated regularly.

In accordance with the Scientific Research Council 

Act, Act 46 of 1988, as amended by Act 71 of 1990, 

the appointment of the CSIR Board is by the Executive 

Authority. The Board provides strategic direction and 

leadership, determines goals and objectives of the CSIR, 

and approves key policies, including investment and 

risk management and reviews. It also approves financial 

objectives, plans, goals and strategies. The Board has 

adopted formal terms of reference that are in line with the 

Scientific Research Council Act and the Public Finance 

Management Act (PFMA), Act 1 of 1999, as amended by 

Act 29 of 1999. 

The CSIR Board and the CSIR Executive Management 

Committee believe that the organisation has in all 

material respects applied and complied with the 

principles incorporated in the Code of Corporate 

Practices and Conduct, as set out in the King Report.

Shareholder’s Compact
In terms of the treasury regulations issued in accordance 

with the PFMA, the CSIR must, in consultation with 

the Executive Authority, annually agree on its key 

performance objectives, measures and indicators. 

This is annexed in the shareholders performance 

agreement (Shareholder’s Compact) concluded  

between the CSIR Board and the Executive Authority.

The compact promotes good governance practices in the 

CSIR by helping to clarify the roles and responsibilities 

of the Board and the Executive Authority and ensuring 

agreement on the CSIR’s mandate and key objectives. 

The chairperson of the Board and the Executive 

Management Committee hold bilateral meetings with  

the Executive Authority.
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A structured process of risk management has been put 

in place to ensure that the growth and development of 

human capital, strengthening of the science, engineering 

and technology (SET) base, operational excellence and 

financial sustainability will be achieved and maintained. 

CSIR systems have been put in place to review aspects 

of economy, efficiency and effectiveness. Management is 

involved in a continuous process of improving procedures 

to ensure effective mechanisms for identifying, managing 

and monitoring risks in the following major broad risk 

management areas: research; business; fraud; safety, 

occupational health and environmental management; 

operating and financial management. 

Documented and tested processes are in place, which 

will allow the CSIR to continue its critical business process 

in the event of a disastrous incident impacting on its 

activities, and to ensure complete, timely and relevant 

reporting by management.

Research risk management
The Group recognises that research has to be conducted  

in compliance with the existing legal framework, aligned  

to CSIR strategies and in accordance with the standards 

and practices that would ensure outputs that support the 

CSIR’s mandate.

In order to mitigate research-related risks, the CSIR has an 

established Good Research Guide, research ethics and 

institutional governance structures such as the Research 

and Development (R&D) core management function, the 

Strategic Research Panel (SRP) and the Research Advisory 

Panels (RAPs). 

The CSIR has established a Research Ethics Committee 

which is accountable to the Strategic Review Committee  

of the Board. The Committee reviews all projects which 

require evaluation from a research ethics perspective.

Financial statements 
The CSIR Board and the CSIR Executive Management 

Committee confirm that they are responsible for preparing 

financial statements that fairly present the state of affairs 

of the Group as at the end of the financial year and 

the results and cash flows for that period. The financial 

statements are prepared in accordance with South 

African Statements of Generally Accepted Accounting 

Practice. In addition, the CSIR Board is satisfied that 

adequate accounting records have been maintained.

The external auditor is the Auditor-General, who is 

responsible for independently auditing and reporting on 

whether the financial statements are fairly presented in 

conformity with South African Statements of Generally 

Accepted Accounting Practice. The Auditor-General’s 

terms of reference do not allow for any non-audit work  

to be performed.

Risk management 
The CSIR Board is accountable for the process of 

risk management which is reviewed regularly for 

effectiveness. Appropriate risk and control policies 

are established and communicated throughout the 

organisation. The CSIR Board retains control through the 

final review of key risk matters affecting the organisation 

and is satisfied that the risk management process is 

effective.

Risk management in the CSIR is an ongoing process, 

focused on identifying, assessing, managing and 

monitoring all known forms of significant risks across all 

operations and Group companies. This has been in place 

for the year under review and up to the date of approval 

of the Annual Financial Statements. 
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Operating risk management
The CSIR endeavours to minimise operating risk by 

ensuring that the appropriate infrastructure, controls, 

systems and people are in place throughout the Group. 

Key practices employed in managing operating risk 

include segregation of duties, transaction approval 

frameworks, financial and management reporting and 

monitoring of metrics, which are designed to highlight 

positive or negative performance across a broad range 

of key results areas (KRAs). The Operations Committee, 

which comprises members of the CSIR Executive, 

operating unit and centre executive directors and  

group managers, oversees all operational matters. 

Financial risk management
Financial risks are managed within predetermined 

procedures and constraints as identified and detailed in 

the various policies and the setting of annual goals and 

objectives. Controls are designed to give assurance that 

assets are safeguarded and that liabilities and working 

capital are managed effectively. Organisational policies, 

procedures, structures and an approval framework 

provide for segregation of duties and contain self-

monitoring mechanisms. Compliance is measured  

through regular reporting against the business goals, 

internal audit checks and external audit verification.  

The requisite skills and qualifications are in place for  

the management of the finance function.

Going concern
The CSIR Board has reviewed the Group’s financial 

budgets for the period 1 April 2010 to 31 March 2011 

and is satisfied that adequate resources exist to continue 

as a going concern for the foreseeable future. The CSIR 

Board confirms that it has assessed key sustainability  

risks and there is no reason to believe the business  

will not be a going concern in the year ahead.

Business risk management
The organisation has effective mechanisms in place 

for identifying and monitoring risks that impact on 

the CSIR Group. The procedures for implementing the 

Group’s business risk management process include a 

focus on areas such as human capital assessment and 

development, technological development and business 

continuity.

Fraud risk management
The objective is to manage the fraud risk and to raise 

the level of fraud awareness amongst the CSIR’s internal 

and external stakeholders. The CSIR’s fraud prevention 

plan intends to reduce the risk of fraud and provide 

contingency plans that will protect the interests of the 

organisation. The proactive approach consists of the 

responsibility for, prevention, detection, reporting and, 

communication of, and reaction to fraud.

Safety, occupational health and 
environmental management
The CSIR is committed to the promotion of environmental, 

health and safety principles and practices to create a 

safe and healthy environment for all and to meet the 

requirements of all relevant environments and health 

and safety legislation as a minimum standard. This 

commitment is depicted in two ways: in the manner 

it serves business as a supplier of environmental 

management-related products and in the way it 

demonstrates sound environmental practices at all  

CSIR sites.
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Internal control
The CSIR Board has ultimate responsibility for the system 

of internal controls. The key controls required to ensure 

the integrity and reliability of financial statements have 

been identified in conjunction with the internal and 

external auditors. Close cooperation between the internal 

and external auditors ensures adequate and efficient 

audit reviews of the proper functioning of these key 

controls.

The annual audit plan is based on the key financial risks 

to the organisation and the results of the risk management 

process. The work programme that gives effect to the 

plan is reviewed by the Audit and Risk Committee and 

approved or modified as required.

Internal financial controls have been assessed as  

effective to mitigate related risks.

Approval framework and 
policies
The CSIR Board has adopted an approval framework 
that governs the authorisation processes in the CSIR. It 
deals with, among others, the construction of strategic 
plans, development of operational plans and budgets, 
appointment of staff, approval of salaries and acquisition 
and disposal of assets. It also defines authority levels in 
relation to organisational positions.

Appropriate controls are in place to ensure compliance 
with the above framework. A comprehensive set of 
procedures exists to provide the necessary checks and 
balances for the economical, efficient and effective use 
of resources. The essence of this framework is that it is 
comprehensive, clear and unambiguous, and easy to 
assimilate and understand.

Each subsidiary company’s board of directors has 
adopted an approval framework, which mirrors that of 
the CSIR. All subsidiary companies are under the control 
of the CSIR Board and CSIR Executive Management 

Committee.

Employee participation
The CSIR strongly encourages effective and modern 

workplace practices and relationships to foster employee 

participation and work process involvement as a key 

practice at all levels in the organisation. Employee 

participation happens, for example, through self-directed 

quarterly staff sessions, formal induction programmes, 

roadshows, technical and strategic focus groups and  

task teams.

Code of ethics and  
organisational values
The CSIR Board and CSIR Executive Management 

Committee have approved and adopted a code of 

ethics, which reflects their commitment to a policy of fair 

dealing and integrity in conducting its operations. The 

code links closely to the CSIR’s set of values and requires 

all employees to maintain the highest ethical standards, 

ensuring that business practices are conducted in a 

manner which, in all reasonable circumstances, is beyond 

reproach. Monitoring ethical behaviour is devolved to 

unit level and transgressions are addressed by means of 

procedures detailed in the CSIR’s Conditions of Service 

and the PFMA.
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governance structure

CSIR Board
The responsibilities of the Board are governed by the 

Scientific Research Council Act and the Public Finance 

Management Act. 

The Board approves the strategy, goals, operating 

policies and priorities for the organisation and monitors 

compliance with policies and achievement against 

objectives. 

With the exception of the CEO of the CSIR, all members 

of the CSIR Board are non-executive. CSIR Board 

members are actively involved in and bring independent 

judgement to bear on Board deliberations and decisions. 

The CSIR Board, of which the current number of members 

adheres to the statutory minimum requirements, meets 

quarterly. For the year under review, the Board met on  

30 June 2009, 06 August 2009, 16 September 2009,  

17 September 2009 and 23 February 2010.  

The Annual Financial Statements for the 2009/10 

financial year were approved on 30 June 2010.

The CSIR Board has the following sub-committees:  

the Human Resources and Remuneration Committee, 

the Audit and Risk Committee and the Strategic Review 

Committee (see page 101 to 102). These committees 

are selected according to the skills sets required for the 

committees to fulfil their functions. For the 2009/10 year, 

the committees complied with their respective terms of 

reference. 

The CSIR Board has adopted formal terms of reference, 

which are annexed in the Shareholder’s Compact.

Board member
Board  

meetings (5)

Audit and Risk 

Committee (2)

Human Resources 

and Remuneration 

Committee (3)

Strategic Review 

Committee (2)

Petersen 5 2

Behrens 4 0* 1

Hall 5

Knott-Craig 5 3

Sibanda 5 2 3

Silinga 2 2

Thoka 4 3

Wingfield 1 2

Sibisi 5 2 2

Schedule of attendance at CSIR Board and CSIR Board Committee meetings (1 April 2009 – 31 March 2010)

*Appointed to the Audit & Risk Committee with effect 23 February 2010 and replaces Dr Sibisi as a member.
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Executive Management 
Committee
The Executive Management Committee has executive 

responsibility for the CSIR and consists of the following 

Executive Members: 

•	 Chief	Executive	Officer:	Dr	Sibusiso	Sibisi	

•	 Group	Executive,	Operations:	Dr	Hoffie	Maree	

•	 Group	Executive,	R&D	Outcomes	and	Strategic	

Human Capital Development: Khungeka Njobe

•	 Group	Executive,	Research	and	Development:	 

Dr Thulani Dlamini

•	 Chief	Financial	Officer:	Chris	Sturdy

•	 Executive	Director,	Services:	Raynold	Zondo.

All Executives are employed on a five-year contract  

basis. The required period of notice for termination of 

service is three months.

CSIR Executive team back row from left: Khungeka njobe, Group executive: R&D outcomes and 
Strategic Human Capital Development; Raynold Zondo, executive Director: Services; Chris Sturdy, 
Chief Financial officer; and Dr Sibusiso Sibisi, CSIR president and Ceo 

Front row from left: Dr Hoffie Maree, Group executive: operations; and Dr thulani Dlamini,  
Group executive: R&D
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CSIR leadership team
The CSIR management is responsible for strategy 

implementation and managing the day-to-day affairs of 

the CSIR and its operating units in accordance with the 

policies and objectives approved by the CSIR Board. 

This leadership team comprises the members of the CSIR 

Executive Management Committee and operating unit 

executive directors and centre managers.

Other internal structures that contribute to governance 

at the CSIR include the Executive, Operations and 

Service Committees, the Strategic Research and Contract 

Research and Development Forums, and the Research 

Advisory Panels.

Board of directors of  
Group companies
The CSIR Executive has control over the boards of the 

various subsidiary companies.

Board and Executive 
Management remuneration
Details of the CSIR Board are set out on page 100 of 

the Corporate Governance Report. The membership and 

terms of reference of each Board Committee are further 

described on page 101 to 102. Remuneration to Board 

Members and the Executive Management is set out in 

Note 19 to the Annual Financial Statements.

Remuneration of Executive Management is in accordance 

with the remuneration policy which has been approved 

by the CSIR Board.

General
The CSIR acknowledges that systems of corporate 

governance should be reviewed continuously to ensure 

that these are sound and consistent with world-class 

standards relevant to the operations of the Group and  

the evolution thereof.

We shall continue to comply with all major 

recommendations of the Code of Corporate Practices 

and Conduct as set out in the King Report on Corporate 

Governance.

Public Finance Management Act
The PFMA came into effect on 1 April 2000 and has 

had an impact on governance matters in terms of the 

regulation of financial management in the public sector. 

The Group complies, in all material aspects, with the Act.

Materiality framework
The materiality framework for reporting losses through 

criminal conduct and irregular, fruitless and wasteful 

expenditure, as well as for significant transactions 

envisaged per section 54(2) of the PFMA, has been 

finalised and incorporated into the Shareholder’s 

Compact. No material losses through criminal conduct 

and irregular, fruitless and wasteful expenditure were 

identified as having been incurred during the year.
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CSIR board members 
(1 april 2009 – 31 March 2010) 

The Board and all its Committees were appointed on 1 January 2009.  There was no change to the Board during  

the year under review. 

Mr norbert Behrens, Group 
General Manager: Strategy 
and planning, Sasol limited 

Dr Sibusiso Sibisi, CSIR Ceo 
and president

Ms Khomotso thoka, 
Managing executive: the talent 
Hub

Mr alan Knott-Craig, Director 
of Companies

professor Francis petersen 
(Chair), Dean: Faculty of 
engineering and the Built 
environment, university of 
Cape town

professor Mike Wingfield, 
Director Forestry and 
agricultural Biotechnology 
Institute: university of pretoria 

Mr Mclean Sibanda, Head 
of Innovation Fund Ip 
Management office 

professor Denis Hall, professor 
of photonics, Director of SMI, 
Heriot-Watt university

Mr pepi Silinga, Chief 
executive officer: CoeGa 
Development Corporation 
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CSIR board committees 
2009/2010

Audit and Risk Committee
Chairperson Mr P Silinga

Members Mr M Sibanda 

 Dr S Sibisi  

 Mr N Behrens

Meetings: 03 August 2009 

 10 February 2010

Purpose:  Deals with all matters prescribed by the regulations issued in terms of the PFMA.  

 Controls the final review of the key risk matters affecting the organisation. Agrees on  

 the scope and reviews the annual external audit plan and the work of the CSIR internal  

 auditors (including the internal audit charter). Acts in an unfettered way to understand  

 the dynamics and performance of the organisation without restrictions. The Audit and Risk 

 Committee has adopted formal terms of reference and is satisfied that it has complied  

 with its responsibilities as set out in the terms of reference.

Human Resources and Remuneration Committee
Chairperson Mr A Knott-Craig

Members Ms K Thoka 

 Mr M Sibanda

Meetings:  27 May 2009 

 06 August 2009 

 16 September 2009

Purpose:  Provides the vehicle for the CSIR Board to influence and control human resources  

 and remuneration in the organisation. Determines human resources policy and strategy.  

 Approves remuneration changes and bonus payments. In addition, it reviews the remuneration 

 and expenses of the Executive Management.

 The Human Resources and Remuneration Committee has adopted formal terms of reference  

 in line with the King Report on Corporate Governance.
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Strategic Review Committee
Chairperson Professor F Petersen

Members Professor M Wingfield 

 Mr N Behrens

Meetings: 22 October 2009 

 08 March 2010

Purpose:  Provides guidance and advice on the long-term trajectory and composition of the CSIR’s  

 science and technology portfolio in the context of the needs of the country. Ensures that key  

 innovation and research processes are conducted effectively and benchmarked against  

 international best practice, and that research outputs, organisational climate and credibility  

 remain congruent with the role and objectives of the institution.

CSIR board committees (continued) 

2009/2010
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report of the audit    
& risk committee

The Committee is pleased to present its report for the 

financial year ended 31 March 2010.

The Committee members and attendance

The Committee consists of the members as stated on  

page 101 of the Corporate Governance report.  

The Committee meets twice per annum as per its 

approved terms of reference. Schedule of attendance is 

shown on page 97 of the Corporate Governance report.

The Committee’s responsibility

The Committee has adopted formal terms of reference in 

its charter in line with the requirements of Section 51(1)

(a) of the PFMA and Treasury Regulations 27.1.7 and 

27.1.10 and has discharged all its responsibilities for the 

year, in compliance with the charter.

The effectiveness of internal control

Through the review of the internal audit activity, the 

Committee is satisfied that an adequate system of internal 

control is in place to reduce significant risks faced by 

the organisation to an acceptable level and that these 

controls have been effective during the period under 

review. The system is designed to manage, rather than 

eliminate, the risk of failure and to maximise opportunities 

to achieve business objectives. This can provide only 

reasonable but not absolute assurance.

Internal audit

The Committee has evaluated the internal control 

environment and based on the information provided has 

assessed the internal financial controls as effective to 

mitigate related risks.

Risk management

The Committee is satisfied that the CSIR has an ongoing 

risk management process, focused on identifying, 

assessing, managing and monitoring all known forms 

of significant risks across all operations and Group 

companies. This has been in place for the year under 

review and up to the date of approval of the Annual 

Financial Statements.

Evaluation of Financial Statements

The Committee has evaluated the Annual Financial 

Statements of the CSIR Group for the year ended  

31 March 2010, and based on the information provided 

to the Audit and Risk Committee considers that it complies, 

in all material respects, with the requirements of the 

various acts governing disclosure and reporting on the 

Annual Financial Statements. The Committee therefore 

recommends the adoption of the Annual Financial 

Statements and the associated reports by the Board of  

the CSIR.

Pepi Silinga 

Chairperson of the Audit Committee

30 June 2010

Report of the audit and Risk Committee as required by treasury Regulations 27.1.7 and 27.1.10 and 

Section (51) (1)(a) of the public Finance Management act, act I of 1999, as amended by act 29 of 1999.



104 CSIR annual RepoRt 2009/10

report of the  
   auditor-general 

Report on the Consolidated 
Financial Statements

Introduction

I have audited the accompanying consolidated financial 

statements and financial statements of the Council for 

Scientific and Industrial Research, which comprise 

the consolidated and separate statement of financial 

position as at 31 March 2010, and the consolidated and 

separate statement of financial performance, statement of 

changes in equity and statement of cash flows for the year 

then ended, and a summary of significant accounting 

policies and other explanatory information, as set out on 

page 121 to 165.

Accounting authority’s responsibility for the 

consolidated financial statements

The accounting authority is responsible for the 

preparation and fair presentation of these financial 

statements in accordance with South African Statements 

of Generally Accepted Accounting Practice (SA 

Statements of GAAP) and in the manner required by the 

Public Finance Management Act No. 1 of 1999. This 

responsibility includes: designing, implementing and 

maintaining internal control relevant to the preparation 

and fair presentation of financial statements that are free 

from material misstatement, whether due to fraud or error; 

selecting and applying appropriate accounting policies; 

and making accounting estimates that are reasonable in 

the circumstances.

Auditor-General’s responsibility

As required by section 188 of the Constitution of South 

Africa and section 4 of the Public Audit Act (PAA) of 

South Africa and section 14 (1) of the Scientific Research 

Council Act No. 46 of 1988, my responsibility is to 

express an opinion on these financial statements based  

on my audit.

I conducted my audit in accordance with International 

Standards on Auditing and General Notice 1570 of 2009 

issued in Government Gazette 32758 of 27 November 

2009. Those standards require that I comply with ethical 

requirements and plan and perform the audit to obtain 

reasonable assurance about whether the financial 

statements are free from material misstatement.

An audit involves performing procedures to obtain 
audit evidence about the amounts and disclosures in the 
financial statements. The procedures selected depend on 
the auditor’s judgement, including the assessment of the 
risks of material misstatement of the financial statements, 
whether due to fraud or error. In making those risk 
assessments, the auditor considers internal control relevant 
to the entity’s preparation and fair presentation of the 
financial statements in order to design audit procedures 
that are appropriate in the circumstances, but not for the 
purpose of expressing an opinion on the effectiveness 
of the entity’s internal control. An audit also includes 
evaluating the appropriateness of accounting policies 
used and the reasonableness of accounting estimates 
made by management, as well as evaluating the overall 
presentation of the financial statements. 

Report of the auditor-General to parliament on the Financial Statements of the Council for Scientific and 

Industrial Research for the year ended 31 March 2010
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I believe that the audit evidence I have obtained is 

sufficient and appropriate to provide a basis for my  

audit opinion.

Opinion

In my opinion, these financial statements present 

fairly, in all material respects, the consolidated and 

separate financial position of the Council for Scientific 

and Industrial Research as at 31 March 2010, and its 

consolidated and separate financial performance and its 

consolidated and separate cash flows for the year then 

ended in accordance with South African Statements of 

Generally Accepted Accounting Practice (SA Statements 

of GAAP) described in note 1 to the financial statements 

and in the manner required by the Public Finance 

Management Act No. 1 of 1999.

Report on other legal and 
regulatory requirements  

In terms of the PAA of South Africa and General  

notice 1570 of 2009, issued in Government Gazette  

No. 32758 of 27 November 2009, I include below 

my findings on the report on predetermined objectives, 

compliance with the Public Finance Management Act  

and financial management.

Predetermined objectives

No matters to report.

Compliance with laws and regulations

No matters to report.

Internal control

I considered internal control relevant to my audit of the 

financial statements and the report on predetermined 

objectives and compliance with the Public Finance 

Management Act and the Scientific Research Council 

Act, but not for the purposes of expressing an opinion on 

the effectiveness of internal control. The matters reported 

below are limited to the deficiencies identified during the 

audit.

No matters to report.

Other reports

Engagements to perform agreed-upon 

procedures

During the year, several reports were issued on agreed-

upon procedure engagements. Twelve reports were 

finalised for the Commission of European Communities, 

four for national departments and three for national 

public entities. 

Pretoria 

9 July 2010



Introduction
On behalf of the CSIR Board, we take pleasure in 

submitting to Parliament, through the Minister of Science 

and Technology, this report and the audited Annual 

Financial Statements of the CSIR Group for the financial 

year ended 31 March 2010. 

In the opinion of the CSIR Board, which fulfils the role  

of directors as envisaged by the Companies Act,  

Act 61 of 1973, the Financial Statements fairly reflect 

the financial position of the CSIR Group as at 31 March 

2010 and the results of its operations for the year  

then ended.

Statutory basis
As a statutory research council established by 

government, the CSIR is governed by the Scientific 

Research Council Act, Act 46 of 1988, as amended 

by Act 71 of 1990. The organisation is listed as a 

Public Business Enterprise in terms of the Public Finance 

Management Act, Act 1 of 1999, as amended by  

Act 29 of 1999.

executive report
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Income sources
The CSIR derives income from baseline and ring-fenced 

grants from the Department of Science and Technology 

(DST), contract research and development (R&D) income 

from local and international public and private sectors, 

and income from intellectual property exploits or 

technology transfer efforts. 

Grant funding is spent on research programmes 

and research infrastructure as well as R&D skills 

development. Processes, policies and guidelines 

underpin the effective utilisation of grant funding.  

A portfolio approach is used to manage the funding 

and is structured to align with the mandate of the CSIR, 

priority areas in national strategy and the needs of  

key stakeholders.

The CSIR mandate
The CSIR’s mandate is as stipulated in the Scientific 

Research Council Act, Act 46 of 1988, as amended by  

Act 71 of 1990, section 3: 

“The objects of the CSIR are, through directed and 

particularly multidisciplinary research and technological 

innovation, to foster, in the national interest and in 

fields which in its opinion should receive preference, 

industrial and scientific development, either by itself or 

in co-operation with principals from the private or public 

sectors, and thereby to contribute to the improvement of 

the quality of life of the people of the Republic, and to 

perform any other functions that may be assigned to the 

CSIR by or under this Act.”

The organisation’s objectives and plans are reviewed 

on a rolling three-year basis. The institutional planning 

cycle for the CSIR results in a three-year strategic plan, 

as well as a detailed one-year operational plan. The 

plan provides the organisation’s medium-term objectives 

and priorities, within the context created by the external 

and internal environments.
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Responding to national 
imperatives 
The CSIR’s research agenda is influenced by the 

National R&D Strategy, the DST’s Ten Year Innovation 

Plan, other key government strategies and the national 

development agenda. A particular focus is on human 

capital development (HCD) and the national availability 

of science, engineering and technology (SET) skills.    

The CSIR’s role at national level is performed through 

its research outputs that contribute to achieving goals 

in national economic and social systems (health, 

transport, human settlement, defence and security). 

Specific contributions range from knowledge for 

decision-making by government and industry, policy 

development at various levels of government, to transfer 

of knowledge and technologies that stimulate economic 

development or enable service delivery and policy 

implementation. 

The CSIR is directly involved in supporting a number 

of national imperatives and strategies such as those 

on employment and sustainable livelihoods, rural 

development, combating crime and corruption, 

improving health standards and responsible use 

of resources. Table 1 links the CSIR focus with the 

government’s priorities as summarised in the Medium 

Term Strategic Framework (MTSF). 

Role in the National System  
of Innovation (NSI)
The CSIR conducts research across the R&D value chain,  

a role that distinguishes it from tertiary education  

institutions (TEIs) or public and private sector R&D 

players (see Figure 1). The CSIR conducts a degree of 

basic research, but focuses mainly on directed research, 

development and technology or knowledge transfer for 

commercial or social benefit.

CSIR Strategic Review 2009
A strategic (five-year) institutional review of the CSIR  

was conducted by an international panel during 2009.  

The review panel complimented the CSIR on the progress 

made since the implementation of its renewal process 

“Beyond 60” strategy of five years ago, particularly in terms 

of strengthening the science base, while maintaining good 

business practices and high-quality management processes. 

The review also recommended an improvement in research 

focus and more clarity on the impact of the CSIR programmes 

of work. Significant progress was recently made on the 

definition of the CSIR research impact areas. In future, these 

will help to achieve more focus. The CSIR has embarked 

on an extensive process to identify, define, measure and 

communicate the impact of research. This highly complex 

matter will receive more attention in the future.

Tertiary
education
institutions

CSIR

Industry/
public sector

Fundamental
research

Strategic basic
and applied

research

Technology
development

Technology
 transfer and

implementation
– understanding

fundamental
principles

– generation of
new knowledge
and application

of existing
knowledge

– development of
technology

(process, product,
service)

– impact on
economy and

society

Figure 1: The CSIR’s role within the National System of Innovation (NSI)
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Setting of KPIs and performance 
reporting
As an entity within the NSI, the CSIR annually formally 
reflects its contribution to national priorities through 
the Science, Engineering and Technology Institution 
(SETI) scorecard set by the DST, with very specific key 
performance indicators (KPIs). The CSIR has consistently 
met or exceeded targets over the past few years. 

The CSIR’s KPIs are structured to address its 
organisational priorities: building and transforming 
human capital; strengthening the SET base and 
performing relevant R&D; transferring technology and 
skilled human capital; maintaining financial sustainability 
and good corporate governance.

As far as possible, the CSIR has set international 
benchmarks. The process of identifying similarly-structured 
organisations as benchmarks, is complex. Significant 
differences exist in funding models as well as the 
developmental state of the respective countries. Efforts to 
improve benchmarking are ongoing.

Initiatives to support service 
delivery
Effective planning and delivery of socio-economic 
development and basic services to communities as 
captured in the Local Government Turnaround Strategy 
(LGTAS) are of priority. Guided by the CSIR mandate, 
the CSIR has:

•	 focused	on	the	transfer	of	CSIR-developed	
technologies and solutions to improve service 
delivery (science with social benefit), with 
implementation happening through the appropriate 
government line departments;

•	 strongly	promoted	science	and	technology	as	
enablers for improvement in our society and 
economy.

MTSF national priorities CSIR focus

Ensuring more inclusive economic growth,  
decent work and sustainable livelihoods

Industry support covering advanced manufacturing, defence,  
forestry and mining issues.

Economic and social infrastructure Transport and human settlements, health facilities, water supply,  
climate change, pollution and waste, water quality, atmospheric and marine 
issues.

Rural development, food security and  
land reform

Transport and human settlements, health facilities, water supply,  
climate change, pollution and waste, water quality, nutrition, atmospheric 
and marine issues.

Access to quality education ICT, transport and planning of human settlements.

Improved healthcare Novel drug development, nutrition, materials science and health facilities.

Fighting crime and corruption Crime mapping, community safety and general defence capability.

Cohesive and sustainable communities Renewable and alternative energy, transport and human settlements, water 
quality, water supply, pollution, waste and health issues.

Creation of a better Africa and a better world Renewable and alternative energy, novel drug development, nutrition, 
climate change, pollution and waste, water, atmospheric and marine issues, 
transport and human settlements, ICT and industry support.

Sustainable resource management and use Forestry and mining issues, pollution and waste, water, atmospheric and 
marine issues, and renewable energy.

A developmental state including improvement of 
public services

Renewable and alternative energy, health issues, water, climate change, 
pollution and waste issues, planning of transport and human settlements, 
ICT and industry support.

Table 1: CSIR research impact areas in support of government’s national priorities 
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Broad-based black economic 
empowerment 
During March 2010, the CSIR was awarded the status of 

“Finalist” in the Metropolitan Oliver Empowerment  

Awards. The CSIR was recognised for its “outstanding 

achievement as a leading black empowered company in  

its sector/category (Government agency/parastatal) for 

outstanding contribution to the growth and sustainability of the 

South African Economy”. 

Organisational priorities
The CSIR’s strategy is translated into organisational priorities. 

Performance is measured both qualitatively and quantitatively, 

most notably through the KPIs of the DST’s scorecard, as 

mentioned earlier. Organisational priorities have remained 

consistent over the past few years and have allowed for 

cumulative performance and entrenchment of strategy.  

The organisational priorities are reflected in Figure 2 below. 

Portfolio offices exist to coordinate and support strategic 

priorities such as those of the Human Capital Development 

group, the Intellectual Property Management and Technology 

Transfer support unit, the Contract R&D office and the 

Strategic Initiatives and Implementation group.

Organisational support units form part of a CSIR Shared 

Services grouping and render transactional or specialist 

strategic support and administrative services to the rest of  

the organisation.

Overview of 2009/10 
performance
In 2009/10, the CSIR performed positively against 

objectives set in its annual Strategic and Operational 

Plan – evidence of achieving a balance between high 

standards of science and high standards of corporate 

governance.

The CSIR has once again achieved an unqualified audit 

report. Despite global economic hurdles, the CSIR has 

delivered outstanding financial results in terms of total 

turnover compared to the previous year. The value of 

contract R&D and contract R&D income supporting 

national strategies exceeded target. The target for net 

margin was also exceeded. The CSIR maintained a 

customer satisfaction index of 80%. 

The HCD pipeline has grown significantly in terms of the 

number of studentships, interns and bursars supported. 

Strategic research alliances also increased. The value of 

capital investment in scientific equipment and facilities 

exceeded the target. Outputs in terms of publication 

equivalents increased considerably over the past five 

years. 

In terms of energy saving, the CSIR energy utilisation 

reduction for the 2009/10 year was 8,36% (measured 

in kWhr), The CSIR reduction in electricity demand 

was 9,65% against a target of 10% reduction per year 

(measured in kVa).

Figure 2: Organisational priorities

Building and transforming
human capital

Strengthening the SET
base and performing

relevant R&D

Transferring
technology and skilled

human capital

Addressing priority issues
that contribute to the
national programme of
development for the benefit
of all South Africans
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This strategy entered its third year of implementation in 

2009/10. The emphasis was on advancing professional 

development, increasing the numbers of student 

researchers, black employees and women across all 

SET levels and promoting the upward mobility of SET 

personnel.

To achieve more localised R&D to be funded and performed 

in South Africa, as called for by the National R&D Strategy, 

the national shortage of highly-qualified science and 

engineering postgraduates is cause for concern. The CSIR 

has subsequently put in place a formal Human Capital 

Development (HCD) strategy and associated programmes to 

address this concern, see Table 2 below. 

Priority Area Main KPIs
2009/10 

Target

2009/10  

Actual

Human capital 

development

Quantity: number 

of full-time 

students supported 

financially

Number of permanent CSIR staff 

studying towards Master's or PhD 

degrees

225 209 *

Number of studentships supported 175 232

Number of interns supported 102 141

Number of bursars appointed 116 192

Human resource 

management

Quality of CSIR 

human resource 

environment

Total size of SET base  (Number, %) 1 550 

(65%)

1 547 ** 

(64,8%)

% of SET base who are black 53,5%  52,2%***

% of SET base who are female 32,0%     32,9%         

Number of staff with PhD-level 

qualifications

282 283

Table 2: Building and transforming human capital

* The CSIR has embarked on a strategy of employing more staff already at Master’s level, hence the deviation from target in permanent staff 
studying towards Master’s or PHD degrees.

** The total size of the SET base is for all practical purposes on target.

*** This is a result of a combination of a number of factors including challenges in the retention and attraction of highly-qualified black SET staff.

Priority area: building and transforming human capital
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were appointed at the CSIR after completion of the 

programme. The CSIR has also implemented the DST 

Innovation Internship to enable 17 interns who were 

unemployed science graduates to gain exposure in 

innovation, core research and professional skills at the 

CSIR. Of the 17 candidates, 11 have been appointed at 

the CSIR.

The Studentship Programme 
The Studentship Programme is aimed at fulfilling the future 

human capital needs of the CSIR by providing fulltime 

Master’s and PhD students with an opportunity to work 

on their research projects, under the guidance of CSIR 

experts. In 2009/10, a total of 232 Master’s and PhD 

students formed part of the programme. The programme 

also positions the CSIR as a place of science, engineering 

and technology careers for the entry-level employment 

market. While most students are still studying, 28 have 

been appointed as permanent staff at the CSIR. A student 

professional development framework to strengthen the 

content offering of the Studentship Programme was 

developed and adopted by the CSIR.

Professional development 
initiatives
Research and Innovation Core Skills 

Programme (RICS)

The RICS targets young and emerging researchers as well 

as students based at the CSIR to strengthen the research 

and innovation skills of SET professionals. In 2009, RICS 

was offered in blocks of four to five sessions per week for 

three weeks.  

Other SET professional development initiatives

Short courses complementing the RICS programme and 

serving SET staff currently studying for Master’s and 

PhD qualifications were well attended. The Dissertation 

Writing course attracted 80 participants and the Refworks 

course, 55. The Access to Peer Reviewed Scientific 

Publications course attracted another 38 participants. 

These courses were additional to standard courses 

Pipeline development
In terms of pipeline development, the CSIR supports the 

following programmes: the Maths & Science Improvement 

Programme, the Bursary Programme, the Internship 

Programme and the Studentship Programme.

The Maths and Science 
Improvement Programme
Part of a memorandum of understanding (MoU) with the 

Denel Centre for Learning and Development, this tuition 

programme helped 40 learners to improve their science 

and mathematics results to access university education. 

The programme proved a great success: only one 

learner dropped out of the programme and of the 39 

learners, all passed mathematics and 38 passed physical 

science. A total of eight learners achieved distinctions 

in mathematics and science. Most learners showed a 

marked improvement in mathematics (HG) and the same 

level of improvement in physical science (HG). Fifteen 

learners were awarded CSIR bursaries for 2010 in the 

fields of mathematical statistics, chemical engineering, 

electronic engineering and computer science.  

The Bursary Programme
The CSIR Bursary Programme was launched in February 

2009 to financially support full time BSc and BSc 

Honours students in obtaining qualifications in areas that 

are deemed a priority by the CSIR. The target of 116 

bursars was exceeded with a total number of 192 bursars 

supported, compared to 67 bursars in 2008/09. 

The Internship Programme
The Internship Programme supported 141 BSc and 

BSc Honours graduates to gain practical experience 

to augment their theoretical studies. A framework 

to strengthen the content offering of the internship 

programme was developed and adopted by the CSIR 

Operations Committee members. About 40% of interns 
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process, training was provided to different stakeholders, 

including individuals submitting for assessment and their 

managers, as well as CSIR research unit panel members. 

The revision of career ladders was undertaken to address 

challenges identified and will be implemented during the 

next assessment cycle.  

Psychosocial support

Support is offered to promote the integration of new and 

young SET staff and ensure future career growth. The 

CSIR offers a comprehensive on-boarding process as well 

as active mentoring and coaching partnerships. A strong 

interface between bursars, interns and students has been 

instituted to bond students with the CSIR and the various 

research programmes through induction courses, visits 

to the CSIR research units and two university visits by the 

CSIR. The support provided has had a positive impact on 

the students’ attitude to their studies and the CSIR.

offered by the CSIR Innovation Leadership and Learning 

Academy (CiLLA) and they were aimed at improving the 

skills of SET professionals to contribute to their career 

development.

Career-pathing  

In 2006, the CSIR implemented a career-pathing 

framework (the career-ladder system) for its SET 

professionals. A total of 134 people were promoted in 

2009. Of these, five were promoted to Chief Researcher-

level − a researcher of international repute − increasing 

the number from ten to fifteen. Of significance was the 

promotion of three women and two black employees to 

Chief Researcher-level. This was a first for the CSIR and 

highlighted the quality of researchers at the CSIR.

Since its implementation, the CSIR has vigorously pursued 

the implementation of the career-ladder process. During 

the reporting year, as part of improvements to the 



114 CSIR AnnuAl REPORT 2009/10

The strength of the CSIR SET base is determined by 
the calibre of its research staff, the quality of research 
infrastructure, the quality of research outputs and the 
extent to which research is shaping the national and 
international research agenda. 

The CSIR research and development strategy is informed 
by national priorities and is focused on creating an 
impact in selected research areas. In keeping with 
the CSIR mandate, research impact areas allow for 
multidisciplinary and integrative research across the 
organisation, which harnesses the collective capability of 
the CSIR. Research programmes undertaken within these 
research impact areas cut across the innovation value 
chains in a coordinated manner for maximum impact in 
society, government and industry.

The CSIR achieved outstanding performance with regard 
to its objective of strengthening the SET base, when 

measured against targets set for its key performance 
indicators (see Table 3 opposite). Significant progress 
was made with both the quality and quantity of research 
outputs. Despite the unfavourable economic climate, 
the organisation made large investments in research 
infrastructure and leveraged various research partnerships 
to support the implementation of research strategy.

The organisation’s investment in emerging research areas 

(ERAs) is bearing fruit. The ERAs have positioned the 

CSIR as a key player, both nationally and internationally, 

in cutting-edge R&D within the fields of nanotechnology, 

robotics and synthetic biology, with some of the research 

featured on the cover pages of top international scientific 

journals. The CSIR-developed technology in these areas 

is attracting interest from private-sector stakeholders. The 

ERAs have also made a significant contribution to human 

capital development.

Priority area: strengthening the SET base and performing  
relevant R&D

Energy

Built 
Environment

Natural 
Environment

Industry

Health

Defence  
& Security

In the national interest,  
directed, multidisciplinary 
research, technological 

innovation, industrial and 
scientific development, leading 

to improved quality of life

CSIR research impact areas in support of our mandate
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Priority Area Main KPIs
2009/10 

Target
2009/10  

Actual

Research and  
development

SET resource 
allocation

Total PG excluding ring-fenced PG 
(% of total income)

R500,9m 
(33,6%)

R509,1m 
(30,3%)

Value of capital investment 
(% of total income)

R146,6m
(9,1%)

R179m
(10,6%)

R&D outputs Publication equivalents 425 502

New technology demonstrator 
equivalents

27 39

Strategic research 
alliances

Activity of research 
relationships

Value and number of 
collaborative R&D activities with  
a value exceeding R1,5m

R118,7m / 52 R268,8m / 66

Value and number of 
collaborative research projects 
with TEIs

R72,8m / 80 R140,3m / 
125

Table 3: Strengthening the SET base and performing relevant R&D

Research productivity
The total number of publication equivalents increased by 

11,2% in 2009/10 when compared to the performance 

of 2008/09. Over the years, the organisation has 

placed significant emphasis on the quality and quantity 

of research outputs. It is generally accepted that articles 

published in scientific journals undergo a more rigorous 

peer-review process and as a result serve as a good 

proxy for research quality. Indeed, the number of 

publication equivalents emanating from journals has 

shown a steady increase over the years and in the last 

year increased by 24% − from 215 in 2008/09 to  

266 in 2009/10.

Similarly, articles published in ISI journals with  

an impact factor greater than 2, increased  

to 38,1%.

Based on a figure of 697 researchers in the 

organisation, which is lower than the number of 

researchers in 2008/09, the number of publication 

equivalents per researcher increased from 0,63 

in 2008/09 to 0,72 in 2009/10. The number of 

publications per researcher has shown a steady 

increase over the years, indicating higher levels of 

researcher productivity.

CSIR publications continue to grow Publication equivalents per researcher  
have increased
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New research collaborations 
with international partners
Research collaborations continued with Global Research 

Alliance (GRA) and Regional Research Alliance (RRA) 

partners. The most significant work with respect to the GRA 

related to activities in ICT and health. The CSIR ICT team 

continued its work in collaboration with TNO (Netherlands) 

on wireless mesh networks in Zambia.

The CSIR, in collaboration with TNO and the TANGA Aids 

Working Group in Tanzania, continued its work on the 

validation of indigenous herbs for treating HIV/Aids.  

The research team also received funding for human capital 

development from the SABINA network in Malawi. 

With respect to collaboration with international bilateral 

research partners, CSIR Built Environment, in cooperation 

with the Danish Technological Institute, is implementing a 

project on low-income housing.

The RRA continued activities within most of its domains  

− infrastructure, food security and water. Notably, the 

water team continued its collaboration, which began in  

the previous year, on the impact of mercury on water 

resources caused by small-scale mining in the SADEC 

region.

National research partnerships 
with TEIs 
The CSIR considers its strategic partnerships with 

tertiary education institutes (TEIs) as a key component 

of its human capital development and R&D strategies. 

At the beginning of 2009/10, the CSIR had research 

collaboration memoranda of agreement in place 

with nine TEIs, namely the universities of Cape Town, 

Stellenbosch, Johannesburg, Pretoria, Witwatersrand, 

Western Cape, Fort Hare as well as the Tshwane 

University of Technology and the Walter Sisulu University. 

During the year, an additional two agreements were 

concluded with the University of Limpopo and the Nelson 

Mandela Metropolitan University.

Seventeen projects were implemented through seed 

funding from the CSIR Cooperation Fund. These projects 

produced peer-reviewed journal articles, conference 

papers and detailed project proposals for funding. 

Students participated in most of these projects. 

Impact reports, based on previously-agreed indicators, 

were prepared for five universities. The reports reflected 

significant numbers of joint publications, joint projects, 

CSIR staff enrolled as students at these universities and 

various modalities for sharing human and other resources.
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The CSIR undertakes a range of activities aimed 

at ensuring that maximum benefit is derived from 

Progress in this area includes:    

•	 A	Technology	Transfer	Fund	was	implemented	to	

support projects ready for technology transfer by 

providing funding for value proposition and business 

case development, market research and development 

of a technology transfer plan, prototype development 

and licence negotiation costs.

•	 The	KSS	TechTracS	information	management	system	

went live, improving access to IP and technology 

transfer information.

•	 A	Memorandum	of	Understanding	was	signed	

between the CSIR and the Industrial Development 

Corporation (IDC), to collaborate in the 

commercialisation of CSIR technologies.

•	 Royalty	and	licence	revenue	for	the	past	year	

amounted to R10,5 million.

scientific research conducted for private and public 

interest (see Table 4 below).

The CSIR has an obligation to ensure the knowledge it 

generates is disseminated and accessible to society. During 

2009/10, CSIR Consulting and Analytical Services provided 

mine explosion awareness training to 3 000 people from 

all main mining industries. CSIR Enterprise Creation for 

Development assisted with ongoing implementation of 20 

projects/enterprises providing employment to more than 

550 people in the underdeveloped areas of the country. 

Priority area: transferring technology and skilled human capital

Priority Area Main KPIs
2009/10 

Target

2009/10  

Actual

R&D outcomes A robust and 

attractive 

portfolio of IP and 

technologies

New international national 

patents granted

12 13

Number of new technology 

packages available for transfer

25 26

An increased rate 

of technology 

transfer for both 

commercial gain 

and social good

Royalty and  

licence revenue 

R12,2m R10,5m*

Quality of  

contract R&D

Value of contract R&D formally 

recognised as supporting national 

strategies

R464,1m R693,8m

Customer satisfaction 80% 80%

Table 4: Technology transfer and skilled human capital

CSIR portfolio performance Achieved

Invention disclosures 38

Number of new technology packages 
available for transfer

26

Number of new PCT applications 7

Number of new agreements signed for 
commercial/social gain

11

CSIR IP portfolio performance in 2009/10

* Royalty income is below the target of R12,2 million due largely to the recession in the USA where a sizeable portion of the royalties  
are earned.
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Priority Area Main and supporting KPIs
2009/10 

Target
2009/10  

Actual

Financial  
sustainability

Operational 
sustainability

Total income  
(excluding royalty income)

R1 479,3m R1 668,9m

Value of contract R&D income R963,8m R1 159,7m

Net margin R30,1m R52,4m

Corporate 
citizenship

B-BBEE rating Level-2 contributor Level-3 contributor*

Energy efficiency Achieve 1,2% reduction 
in energy consumption on 
previous year

Achieved 8,4% reduction 
in energy consumption on 
previous year

Disabling injury frequency 
rate (DIFR)

<0,3 disabling injuries 0,4 disabling injuries **

Table 5: Financial sustainability

Financial performance overview

Income  

The total operating income of the CSIR increased by 

14,1% to an amount of R1 680 million (2008/09:  

R1 472,3 million). The CSIR Group’s total operating 

income amounted to R1 697,5 million (2008/09:  

R1 492,7 million), an increase of 13,7%.

The Parliamentary Grant of R510,9 million allocated to 

the CSIR increased by 6,9% from the prior year amount of 

R477,8 million. 

The total contract R&D income grew by 21,9% to  

R1 159,7 million (2008/09: R951,4 million). This includes 

R99,5 million (2008/09: R104,6 million) ring-fenced funding 

from the DST. The CSIR Group’s total contract R&D income 

increased by 23,1% to an amount of R1 176,8 million.

Priority area: financial sustainability 

* The new B-BBEE audit will take place in June 2010 and the results thereof are expected in July. The CSIR is currently a Level-3 contributor.

** Several minor incidents resulted in loss of work hours which pushed the DIFR to 0,4 against a target of 0,3.
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Five-year review of CSIR income and expense indicators

The CSIR’s continued alignment with national strategic 

priorities resulted in the South African public sector 

contract R&D income increasing by 28% to an amount of 

R848,8 million. International sector contract R&D income 

increased by 12,4% to R159,6 million and South African 

private sector contract R&D income increased marginally 

to an amount of R151,3 million. 

Net profit and cash-flow
The net profit of the CSIR was R52,4 million (2008/09: 

R59,2 million). The increase in contract R&D income,  

the CSIR’s sound working capital and cash-flow 

management together with operational cost control 

enabled the CSIR to remain financially sustainable in a 

challenging macro-economic environment. The net profit 

The continued investment in scientific infrastructure and 

equipment remains a priority to ensure that world-class 

facilities and equipment are acquired and maintained. 

Over the past two financial years R367,2 million has 

been invested in property, plant and equipment. 

for the CSIR Group was R57,6 million (2008/09:  

R58,3 million).

Cash flow generated from operating activities for the CSIR 

for the year under review was R25,9 million (2008/09: 

R285,5 million). The cash and cash equivalent holdings, 

including long-term fixed deposits of the CSIR decreased 

to R766,2 million (2008/09: R834,8 million).

2010 2009 2008 2007 2006

R’000 R’000 R’000 R’000 R’000

Total income 1 748 848 1 554 910 1 271 062 1 150 467 1 016 104

Parliamentary Grant recognised as income 509 122 480 320 429 013 428 055 391 077

Contract income, royalty income, other income 
and net finance income 1 239 726 1 074 590 842 049 722 412 625 027

Local private sector 151 339 147 752 137 683 134 647 146 765

Local public sector 848 846 661 682 508 779 435 391 370 892

International sector (including Africa) 159 610 142 002 119 584 106 027 82 254

Royalties and other income 11 168 40 516 22 908 17 321 3 412

Net finance income 68 763 82 638 53 095 29 026 21 704

Total operating expenditure 1 695 419 1 495 442 1 219 665 1 125 588 1 047 745

Employees’ remuneration 873 445 763 867 619 529 579 035 624 202

Operating expenses 779 832 694 435 572 454 496 752 384 157

Depreciation 42 142 37 140 27 682 49 801 39 386
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Five-year ratio analysis

2010 2009 2008 2007 2006

R’000 R’000 R’000 R’000 R’000

Operating expenses

Remuneration as a percentage of total income  

(excluding finance income) 52,0% 51,9% 50,9% 51,6% 62,8%

Remuneration as a percentage of total operating expenditure 51,5% 51,1% 50,8% 51,2% 59,6%

Asset management

Investment in property, plant and equipment (Rm) 179,0 188,3 85,9 79,2 119,2

Investment in property, plant and equipment  

as a percentage of revenue 10,7% 13,0% 7,1% 7,1% 12,0%

Net asset turn 3,4 3,4 3,2 3,2 2,9

Current ratio 1,1 1,0 1,2 0,9 1,0

Cash flow

Net cash from operating activities 25 967 285 546 167 307 341 357 146 659

Cash and cash equivalents at end of year  

(including long-term fixed deposits) 766 278 834 830 673 309 557 529 289 070

Definitions 

Net asset turn – Total revenue (including finance income) divided by net assets 

Current ratio – Current assets divided by current liabilities

The post-retirement medical benefit expense and liability and the effects of the adoption of SA GAAP, AC133: Financial 

instruments – recognition and measurement have been excluded for the comparison of financial indicators.

The investment in property, plant and equipment in 2007 and 2006 included the DST building costs of R7,8 million and  

R87,2 million, respectively.
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for the year ended 31 March 2010

Statements of comprehensive income

GRoup CSIR

2010 2009 2010 2009 

Notes R’000 R’000 R’000 R’000 

Revenue 2 1 696 558 1 472 161 1 679 435 1 452 774 

Other income 3 1 001 20 490 650  19 498 

Total operating income 1 697 559 1 492 651 1 680 085 1 472 272 

Expenditure

Employees’ remuneration 880 745 771 977 874 458 764 134 

Depreciation and amortisation 6 & 7 42 787 37 409 42 142  37 140 

Operating expenses 3 787 400 705 645 779 832  694 435 

Total operating expenditure 1 710 932 1 515 031 1 696 432    1 495 709 

Finance income 4 78 468 95 669 75 921 92 725 

Finance expense 4 (7 152)  (10 023) (7 152)  (10 023)

Share of loss of joint ventures and associates 8 (214) (3 503)

profit for the year before income tax 57 729   59 763  52 422   59 265 

Income tax expense 5 (122) (1 485)   

profit for the year 57 607 58 278 52 422 59 265 

 

other comprehensive income

Foreign currency translation differences  
for foreign operations 50

 
(1 515)

 

other comprehensive income for the year 50 (1 515) – – 

Total comprehensive income for the year 57 657 56 763 52 422 59 265 

profit attributable to:

Stakeholders of the parent 57 607 58 278 52 422 59 265

Total comprehensive income attributable to:

Stakeholders of the parent 57 657 56 763 52 422 59 265
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Statements of financial position
31 March 2010

GRoup CSIR

2010 2009 2010 2009 

Notes R’000 R’000 R’000 R’000 

ASSETS
Non-current assets 351 994 399 851 378 211 426 845 

Property, plant and equipment 6 350 203 297 975 349 183 296 833 

Intangible assets 7 46 10 –   –   

Interest in joint ventures and associates 8 1 487 1 608 1 499 1 609 

Interest in subsidiaries 9 27 529 28 403 

Other investments 10 – 100 000 – 100 000 

Deferred tax asset 13 258 258      

Current assets 1 104 552 1 095 481 1 070 078 1 070 658 

Trade and other receivables 11 128 752 138 725 130 086 164 720 

Inventory and contracts in progress 12 80 928 79 338 78 824 76 218 

Cash and cash equivalents 24 799 982 782 528 766 278 734 830 

Non-current asset held for sale 6.1 94 890 94 890 94 890 94 890 

ToTAL ASSETS 1 456 546 1 495 332 1 448 289 1 497 503 

EQuITY AND LIABILITIES
Reserves 507 152 449 495 498 710 446 288 

Retained earnings 506 372 438 015 498 710 435 538 

Self-insurance reserve – 10 750 – 10 750 

Non-distributable reserve:

Foreign currency translation reserve 780 730 

Non-current liabilities 9 875 8 862 9 875 8 862 

Post-retirement medical benefits 18.4 9 875 8 862 9 875 8 862 

Current liabilities 939 519    1 036 975 939 704 1 042 353 

Advances received 14 493 943 571 734 493 943 571 734 

Trade and other payables 15 445 195 463 814 445 761 470 619 

Provisions 16 381 1 427 –   –   

ToTAL EQuITY AND LIABILITIES 1 456 546 1 495 332 1 448 289 1 497 503
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 Retained   Self-insurance  Non-  Total 

earnings reserve distributable

reserve*

R’000 R’000 R’000 R’000

GRoup
Balance at 31 March 2008 379 737  10 750 2 245 392 732 

Total comprehensive income  58 278  – (1 515)  56 763 

Profit for the year  58 278  –  –  58 278 

Other comprehensive income for the year:

Foreign currency translation differences for  
foreign operations  –  – (1 515) (1 515)

Balance at 31 March 2009  438 015  10 750  730  449 495 

Total comprehensive income 57 607 –  50   57 657  

Profit for the year  57 607  – – 57 607

Other comprehensive income for the year:

Foreign currency translation differences for  
foreign operations – – 50 50

Transfer of self-insurance reserve to retained earnings  10 750  (10 750)   –  – 

Balance at 31 March 2010  506 372  –  780  507 152 

CSIR
Balance at 31 March 2008  376 273  10 750  –  387 023 

Total comprehensive income  59 265  –  –  59 265 

Profit for the year  59 265  –  –  59 265 

Balance at 31 March 2009  435 538  10 750  –  446 288 

Total comprehensive income 52 422 –  –   52 422  

Profit for the year  52 422  – –  52 422 

Transfer of self-insurance reserve to retained earnings  10 750  (10 750)  –  – 

Balance at 31 March 2010  498 710 –  –  498 710 

for the year ended 31 March 2010

Statements of changes in equity

* The non-distributable reserve consists of a foreign currency translation reserve. The foreign currency translation reserve comprises 
all foreign currency differences arising from the translation of the financial statements of foreign operations as well as from the 
translation of liabilities that hedge the Group’s net investment in a foreign subsidiary, if applicable.
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Statements of cash flows
for the year ended 31 March 2010

GRoup CSIR

2010 2009 2010 2009 

Notes R’000 R’000 R’000 R’000 

Cash-flows from operating activities
Cash receipts from external customers  1 208 457 998 768  1 190 502 976 484 

Parliamentary Grant received  510 951  477 796  510 951  477 796 

Cash paid to suppliers and employees  (1 778 483)   (1 253 492)  (1 744 249)  (1 251 372)

Cash (utilised)/generated from operating 
activities

23  (59 075) 223 072 (42 796) 202 908

Finance income 4  78 468  95 669 75 921  92 725  

Finance expense 4 (7 158) (10 087) (7 158) (10 087)

Income taxes paid (122)  (1 743) –   –

Net cash from operating activities 12 113  306 911 25 967  285 546 

Cash-flows from investing activities
Acquisition of property, plant and equipment 6 (95 624) (114 717) (95 056) (113 605)
Proceeds on disposal of property, plant and 
equipment 1 299  1 129 1 222  1 129 

Increase in subsidiary loans    (685)  (11 130)
Increase in interest in joint ventures and 
associates – (419) – (419)

Decrease/(increase) in investments 100 000  (100 000) 100 000  (100 000)

Acquisition of intangible assets 7 (406)  (375) –   – 

Net cash generated/(utilised) in investing 
activities

5 269   (214 382) 5 481  (224 025)

Net increase in cash and cash 
equivalents 17 382 92 529 31 448 61 521 
Cash and cash equivalents at beginning of the 
year 782 528  691 476 734 830  673 309 

Effect of foreign exchange rate changes 72  (1 477) –   – 

Cash and cash equivalents at end of the year 24 799 982   782 528 766 278 734 830
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for the year ended 31 March 2010

Notes to the Annual Financial Statements

1 pRINCIpAL ACCouNTING poLICIES 
 The CSIR is a parastatal (enacted by The Scientific 

Research Council Act, Act 46 of 1988) domiciled in 

the Republic of South Africa. The address of the CSIR’s 

principal place of business is Meiring Naudé Road, 

Brummeria, Pretoria.

 The consolidated Annual Financial Statements are 

prepared on the historical cost basis except for financial 

instruments held for trading and financial instruments 

classified as available-for-sale, which are stated at fair 

value. The consolidated Annual Financial Statements 

have been prepared in accordance with statements of 

South African Generally Accepted Accounting Practice 

(SA GAAP) and the Public Finance Management Act, 

Act 1 of 1999 as amended by Act 29 of 1999. The 

following principal accounting policies have been 

consistently applied by group entities in all material 

respects. 

 The preparation of financial statements requires 

management to make judgements, estimates and 

assumptions that affect the application of policies and 

reported amounts of assets and liabilities, income and 

expenses. The estimates and associated assumptions 

are based on historical experience and various other 

factors that are believed to be reasonable under the 

circumstances, the result of which forms the basis of 

making judgements about carrying values of assets 

and liabilities that are not readily apparent from other 

sources. Actual results may differ from these estimates.

 Estimates and underlying assumptions are reviewed on 

an ongoing basis. Revisions to accounting estimates are 

recognised in the period in which the estimate is revised 

and in any future periods affected.

 The consolidated Annual Financial Statements are 

presented in South African rand (R), which is the CSIR’s 

functional currency, and are rounded off to the nearest 

thousand.    

 Changes in accounting policies  
 Presentation of financial statements

 The Group applies revised IAS 1 Presentation of 

Financial Statements (2007), which became effective 

as of 1 January 2009. As a result, the Group presents 

in the consolidated statement of changes in equity 

all owner changes in equity, whereas all non-owner 

changes in equity are presented in the consolidated 

statement of comprehensive income. Comparative 

information has been re-presented so that it also is in 

conformity with the revised standard.

 Basis of consolidation  
 Interest in subsidiaries  

 The consolidated Annual Financial Statements 

incorporate the Annual Financial Statements of the 

CSIR and the Annual Financial Statements of the entities 

under its control from the date that control commences 

until the date that control ceases. Control exists when 

the CSIR has the power to govern the financial and 

operating policies of an investee entity so as to obtain 

benefits from its activities. In assessing control, potential 

voting rights that are presently exercisable are taken 

into account. 

 On acquisition, the assets and liabilities of the relevant 

subsidiaries are measured at their fair values at the 

date of acquisition. The interest of minority shareholders 

is stated at the minority’s proportion of the fair values 

of the assets and liabilities recognised. The operating 

results of subsidiaries acquired or disposed of during 

the reporting period are included in the consolidated 

statement of comprehensive income from the effective 

date of acquisition or up to the effective date of 

disposal. All significant intercompany balances between 

group entities have been eliminated on consolidation.

 Where a group enterprise transacts with a subsidiary 

company, unrealised gains and losses are eliminated in 

preparing the consolidated financial statements

 Any excess of net assets of a subsidiary over the cost 

of an acquisition is treated in terms of the Group’s 

accounting policy on goodwill.  

 Interest in associates 

 An associate is an entity over which the Group is in a 

position to exercise significant influence, but not control, 

through participation in the financial and 
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for the year ended 31 March 2010

Notes to the Annual Financial Statements

1 pRINCIpAL ACCouNTING poLICIES (continued)
 Interest in associates (continued)

 operating policy decisions of the investee. The Group’s 

share of the total recognised gains and losses of 

 associates is incorporated in the consolidated financial 

statements, from the date that significant influence 

commences until the date that significant influence 

ceases, using the equity method of accounting.

The carrying amount of such interests is reduced to 

recognise any impairment, other than a temporary 

impairment, in the value of individual investments.

 Where a group enterprise transacts with an associate 

company, unrealised gains and losses are eliminated 

to the extent of the group’s interest in the relevant 

associate company, except where unrealised losses 

provide evidence of an impairment of the asset 

transferred. When the Group’s share of losses exceeds 

its interest in an investee, the carrying amount of 

that interest (including any long-term investments) is 

reduced to nil and the recognition of further losses is 

discontinued except to the extent that the Group has 

an obligation or has made payments on behalf of the 

investee.

 Any excess of net assets of an associate over the cost 

of an acquisition is treated in terms of the Group’s 

accounting policy on goodwill.   

 Interest in joint ventures

 A joint venture is a contractual arrangement whereby 

the CSIR and other parties undertake economic activity, 

which is subject to joint control.

 Interests in jointly-controlled entities are accounted 

for by means of the equity method from the date that 

joint control commences until the date that joint control 

ceases. The carrying amount of such interests is reduced 

to recognise any impairment, other than a temporary 

impairment, in the value of individual investments.

 Where a group enterprise transacts with a joint venture, 

unrealised gains and losses are eliminated to the extent 

of the group’s interest in the relevant joint venture, 

except where unrealised losses provide evidence of an 

impairment of the asset transferred.

 Any excess of net assets of a joint venture over the 

cost of an acquisition is treated in terms of the Group’s 

accounting policy on goodwill.  

 Foreign currencies 
 Foreign operations   

 All foreign subsidiaries of the CSIR are foreign 

operations.

 The financial statements of foreign subsidiaries are 

translated into South African rand as follows:

–  Assets and liabilities, including goodwill and fair 

value adjustments on consolidation, at rates of 

exchange ruling at the reporting entities’ financial 

year-end

– Revenue, expenditure and cash-flow items at the 

average rates of exchange during the relevant 

financial year (the average rates approximate fair 

value).    

 Differences arising on translation are reflected as 

non-distributable reserves called a foreign currency 

translation reserve (FCTR). When a foreign operation is 

disposed of, in part or in full, the relevant amount in the 

FCTR is transferred to profit or loss.

 Foreign exchange gains and losses arising from a 

monetary item receivable from or payable to a foreign 

operation, the settlement of which is neither planned nor 

likely in the foreseeable future, are considered to form 

part of a net investment in a foreign operation and are 

recognised directly in other comprehensive income in 

the FCTR.

 Foreign currency transactions and balances

 Transactions in foreign currencies are converted to 

South African rand at the rate of exchange ruling at the 

date of the transactions. Monetary assets and liabilities 

denominated in foreign currencies are stated in South 

African rand using the rates of exchange ruling at the 

reporting date. The resulting exchange differences are 

recognised in the statement of comprehensive income. 

Non-monetary assets and liabilities stated at fair value 

are translated at foreign exchange rates ruling at the 

date the fair value was determined. 
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Property, plant and equipment
 Owned assets

 Land is stated at cost less accumulated impairment 

losses. Buildings, plant, equipment and vehicles 

are stated at cost less accumulated depreciation 

and accumulated impairment losses. Cost includes 

expenditure directly attributable to acquisition. 

 The cost of self-constructed assets includes the cost 

of materials, direct labour, the initial estimate, where 

relevant, of the costs of dismantling and removing 

the items and restoring the site on which these are 

located and an appropriate proportion of production 

overheads.

 Where parts of an item of property, plant and 

equipment have different useful lives, these are 

accounted for as separate items (major components) of 

property, plant and equipment. 

 Gains and losses on disposal of an item of property, 

plant and equipment are determined by comparing 

proceeds from disposal with the carrying amount of 

property, plant and equipment and are recognised in 

profit or loss. 

 Subsequent costs

 The Group recognises in the carrying amount of an item 

of property, plant and equipment, the cost of replacing 

a part of such an item when that cost is incurred, if it is 

probable that the future economic benefits embodied in 

the item will flow to the Group and the cost of the item 

can be measured reliably. The carrying amount of the 

replaced part is derecognised. The costs of the day-

to-day servicing of property, plant and equipment are 

recognised in profit or loss as incurred.

 Depreciation 

 Depreciation is based on cost less residual value 

and is calculated on the straight-line method from 

the day the assets are available for use, at rates 

considered appropriate to write off carrying values 

over the estimated useful lives of the assets, except for 

assets specifically acquired for a contract, which are 

depreciated over the life of the contract. 

The estimated lives of the main categories of property, 

plant and equipment are as follows: 

–    Buildings:    40 years  

–    Equipment:   3 to 10 years                  

–    Vehicles:    10 years  

 Depreciation methods, useful lives and current residual 

values, if not insignificant, are reassessed annually.

 Intangible assets     
Research and development 

 Expenditure on research activities, undertaken with 

the prospect of gaining new scientific or technical 

knowledge and understanding, is recognised in profit 

or loss when incurred.   

 Development activities involve a plan or design for the 

production of new or substantially-improved products 

and processes. Development expenditure is capitalised 

only if development costs can be measured reliably, 

the product or process is technically and commercially 

feasible, future economic benefits are probable, and 

the Group intends to and has sufficient resources to 

complete development and to use or sell the asset. The 

expenditure capitalised includes the cost of materials, 

direct labour and overhead costs that are directly 

attributable to preparing the asset for its intended use. 

Other development expenditure is recognised in profit 

or loss when incurred.  

 Capitalised development expenditure is measured at 

cost less accumulated amortisation and accumulated 

impairment losses. 

 Goodwill 

 Goodwill arising on consolidation represents the 

excess of the cost of an acquisition over the fair value 

of the Group’s interest in the net assets of the acquired 

subsidiary, associate or joint venture at the date of the 

acquisition (refer to basis of consolidation).
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Goodwill (continued) 

 All business combinations are accounted for by 

applying the purchase method. 

 Goodwill arising from the acquisition of a joint venture 

or an associated company is included within the 

carrying amount of the joint venture or associated 

company. Goodwill arising from a subsidiary is 

presented separately in the statement of financial 

position and tested annually for impairment and is 

stated at cost less accumulated impairment losses. 

Goodwill is allocated to cash-generating units. On 

disposal of a subsidiary, joint venture or associated 

company, the attributable amount of goodwill is 

included in the determination of the profit or loss on 

disposal. 

 When an excess arising on an acquisition is negative 

(negative goodwill), it is recognised directly in profit or 

loss.

 Subsequent costs 

 Subsequent expenditure on capitalised intangible assets 

is capitalised only when it increases the future economic 

benefits embodied in the specific asset to which it 

relates. All other expenditure, including expenditure on 

internally generated goodwill and brands, is expensed 

as incurred.

 Amortisation 

 Amortisation is based on cost and calculated on the 

straight-line method at rates considered appropriate 

to write off carrying values over the estimated useful 

lives of the intangible assets with definite useful lives. 

Intangible assets are amortised from the day they are 

available for use.   

 The estimated lives of intangible assets with definite 

useful lives are as follows:

– Investment in technology:  3 to 10 years

– Development expenditure  

and intellectual property:  1 to 3 years

 Impairment
 Financial assets

 A financial asset is assessed at each reporting date 

to determine whether there is any objective evidence 

that it is impaired. A financial asset is considered to 

be impaired if objective evidence indicates that one 

or more events have had a negative effect on the 

estimated future cash-flows of that asset.   

 An impairment loss in respect of a financial asset 

measured at amortised cost is calculated as the 

difference between its carrying amount and the present 

value of the estimated future cash-flows discounted at 

the original effective interest rate. An impairment loss 

in respect of an available-for-sale financial asset is 

calculated by reference to its current fair value. 

 Individually-significant financial assets are tested for 

impairment on an individual basis. The remaining 

financial assets are assessed collectively in groups that 

share similar credit risk characteristics.

 All impairment losses are recognised in profit or loss. 

Any cumulative loss in respect of an available-for-

sale financial asset recognised previously in other 

comprehensive income is transferred to profit or loss.

 An impairment loss is reversed if the reversal can be 

related objectively to an event occurring after the 

impairment loss was recognised. For financial assets 

measured at amortised cost and available-for-sale 

financial assets that are debt securities, the reversal 

is recognised in profit or loss. For available-for-sale 

financial assets that are equity securities, the reversal is 

recognised directly in other comprehensive income.

 Non-financial assets

 The carrying amounts of the Group’s non-financial 

assets, other than inventories and deferred tax assets, 

are reviewed at each reporting date to determine 

whether there is any indication of impairment. If any 

such indication exists then the asset’s recoverable 

amount is estimated. For goodwill arising from the 
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Non-financial assets (continued) 

 acquisition of subsidiaries and intangible assets that 

have indefinite lives or that are not yet available for 

use, the recoverable amount is estimated at each 

reporting date. 

 An impairment loss is recognised if the carrying 

amount of an asset or its cash-generating unit exceeds 

its recoverable amount. A cash-generating unit is the 

smallest identifiable asset group that generates cash-

flows that are largely independent from other assets 

and groups. Impairment losses are recognised in profit 

or loss. Impairment losses recognised in respect of 

cash-generating units are allocated first to reduce the 

carrying amount of any goodwill allocated to the units 

and then to reduce the carrying amount of the other 

assets in the unit (group of units) on a pro rata basis. 

 The recoverable amount of an asset or cash-generating 

unit is the greater of its value in use and its fair value 

less costs to sell. In assessing value in use, the estimated 

future cash-flows are discounted to their present value 

using a pre-tax discount rate that reflects current market 

assessments of the time value of money and the risks 

specific to the asset. 

 An impairment loss in respect of goodwill is not 

reversed. In respect of other assets, impairment losses 

recognised in prior periods are assessed at each 

reporting date for any indications that the loss has 

decreased or no longer exists. An impairment loss is 

reversed if there has been a change in the estimates 

used to determine the recoverable amount. An 

impairment loss is reversed only to the extent that the 

asset’s carrying amount does not exceed the carrying 

amount that would have been determined, net of 

depreciation or amortisation, if no impairment loss had 

been recognised. 

 Non-current assets held for sale 
 Non-current assets (or disposal groups comprising 

assets and liabilities) that are expected to be recovered 

primarily through sale rather than through continuing 

use, are classified as held for sale. Immediately before 

classification as held for sale, the assets (or components 

of a disposal group) are remeasured in accordance 

with the Group’s accounting policies. Thereafter, the 

assets (or disposal group) are generally measured at 

the lower of their carrying amount and fair value less 

cost to sell. Impairment losses on initial classification 

as held for sale and subsequent gains or losses 

on remeasurement are recognised in profit or loss. 

Gains are not recognised in excess of any cumulative 

impairment loss.

 Retirement benefits
 Pension fund   

 The Group operates a defined contribution plan, 

the assets of which are held in a separate trustee-

administered fund. The benefits payable by the fund 

in the future, due to retirements and withdrawals from 

the fund, are contributions to the fund together with 

fund interest at a rate determined by the valuator with 

the consent of the trustees. The rate is so determined 

that the value of the total of the fund shall not exceed 

the value of the total assets of the fund. The Group’s 

contribution to the plan is charged to the statement of 

comprehensive income when due. 

 Post-retirement benefits other than pensions

 The Group provides post-retirement medical benefits to 

qualifying employees, which is deemed to be a defined 

benefit plan. The expected costs of these benefits are 

determined using the projected unit credit method, with 

actuarial valuations being carried out at each reporting 

date. Contributions are made to the relevant funds over 

the expected service lives of the employees entitled 

to those funds. The estimated cost of providing such 

benefits is charged to the statement of comprehensive 

income on a systematic basis over the employees’ 

working lives within the Group.  
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Post-retirement benefits other than pensions  

(continued) 

 Actuarial gains and losses are recognised in full in the 

statement of comprehensive income in the year when 

actuarially determined. The amount recognised in the 

statement of financial position represents the present 

value of the post-retirement medical aid contribution 

reduced by the fair value of the plan assets. Any asset 

resulting from this calculation is limited to actuarial 

losses and the present value of available refunds and 

reductions in future contributions to the plan.

 Inventory and contracts in progress
 Raw materials and finished goods are stated at the 

lower of cost and net realisable value. Cost of inventory 

is determined by the weighted average method. Net 

realisable value represents the estimated selling price 

less all estimated costs to completion and costs to be 

incurred in selling.   

 Contracts in progress are stated as a percentage of the 

sales value of work completed, after provision for losses 

relating to the stage of completion and any foreseeable 

losses to completion of the contract, less progress 

billings.

 Income tax  
Income tax expense comprises current and deferred tax. 

The charge for taxation is based on the profit or loss 

for the year as adjusted for items that are non-taxable 

or disallowed. It is calculated using tax rates that have 

been enacted or substantially enacted at the reporting 

date. Income tax expense is recognised in profit or loss 

except to the extent that it relates to items recognised 

directly in other comprehensive income, in which case it 

is recognised in other comprehensive income.

 Deferred tax is recognised in respect of temporary 

differences arising from differences between the 

carrying amounts of assets and liabilities in the financial 

statements and the corresponding tax basis used in the 

computation of the taxable profit.

 Where the tax effects of temporary differences, 

including those arising from tax losses, give rise to a 

deferred tax asset, the asset is recognised only if it is 

probable that future taxable profits will be sufficient to 

allow the tax benefit of the loss to be realised. Deferred 

tax assets are reviewed at each reporting date and are 

reduced to the extent that it is no longer probable that 

the related tax benefit will be realised. Deferred tax is 

not recognised for the following temporary differences: 

the initial recognition of assets or liabilities in a 

transaction that is not a business combination and that 

affects neither profit or loss, and differences relating to 

investments in subsidiaries and jointly controlled entities 

to the extent that it is probable that they will not reverse 

in the foreseeable future.

 Deferred tax assets and liabilities are offset when there 

is a legally enforceable right and when these relate to 

income taxes levied by the same taxation authority and 

the Group intends to settle its current tax assets and 

liabilities on a net basis.  

 The amount of deferred tax provided is based on the 

expected manner of realisation or settlement of the 

carrying amount of assets and liabilities using tax 

rates enacted or substantively enacted at the reporting 

date. Deferred tax is charged to the statement of 

comprehensive income except to the extent that it 

relates to a transaction that is recognised directly in 

equity. The effect on deferred tax of any changes in tax 

rates is recognised in the statement of comprehensive 

income except to the extent that it relates to items 

previously charged or credited directly to equity. 

 Provisions     
Provisions are recognised when the Group has a 

present legal or constructive obligation as a result of 

past events, for which it is probable that an outflow 

of economic benefits will be required to settle the 

obligation, and a reliable estimate can be made of the 

amount of the obligation. Provisions are determined by 

discounting the expected future cash-flows at a pre-tax 

rate that reflects current market assessments of the time 

value of money and the risks specific to the liability. 
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Provisions (continued) 
 A provision for onerous contracts is recognised when 

the expected benefits to be derived by the Group 

from a contract are lower than the unavoidable cost 

of meeting its obligations under the contract. The 

provision is measured at the present value of the lower 

of the expected cost of terminating the contract and 

the expected net cost of continuing with the contract. 

Before a provision is established, the Group recognises 

any impairment loss on the assets associated with that 

contract.     

 Government grants 
 Government grants that compensate the Group for 

expenses incurred are recognised as income on a 

systematic basis over periods necessary to match the 

assistance with the related expenses it is intended to 

compensate. 

 Grants that compensate the Group for the cost of an 

asset are deducted in arriving at the carrying amount of 

the acquired asset.

 Revenue recognition   
 Revenue from the sale of goods is measured at the fair 

value of the consideration received or receivable, net 

of returns and allowances, trade discounts and volume 

rebates. Revenue is recognised when the significant 

risks and rewards of ownership have been transferred 

to the buyer, recovery of the consideration is probable, 

the associated costs and possible return of goods 

can be estimated reliably and there is no continuing 

management involvement with the goods, and the 

amount of revenue can be measured reliably.

 Revenue from services rendered is recognised in 

profit or loss in proportion to the stage of completion 

of the transaction at the reporting date. The stage of 

completion is assessed by reference to work performed 

as at the reporting date.

 Contract revenue includes the initial amount agreed in 

the contract plus any variations in contract work, claims 

and incentive payments to the extent that it is probable 

that these will result in revenue and can be measured 

reliably. As soon as the outcome of a contract can be 

estimated reliably, contract revenue and expenses are 

recognised in profit or loss in proportion to the stage of 

completion of the contract. 

 The stage of completion is assessed by reference 

to work performed as at reporting date. When the 

outcome of a contract cannot be estimated reliably, 

contract revenue is recognised only to the extent of 

contract costs incurred that are likely to be recoverable. 

An expected loss on a contract is recognised 

immediately in profit or loss. 

 The annual Parliamentary Grant is adjusted for the 

grant received for projects started before year-end, but 

not completed as detailed above (refer to Government 

grants).  

 Royalties are accrued based on the stipulations of the 

applicable contracts.   

 Finance income/expense
 Finance income/expense comprises interest receivable 

on funds invested, dividend income, fair value 

adjustments on investments and interest payable 

on borrowings. Interest income is recognised in the 

statement of comprehensive income as it accrues, using 

the effective interest rate method. Dividend income is 

recognised in the statement of comprehensive income 

on the date that the entity’s right to receive payments is 

established (which is when the dividend is declared). 

Interest payable on borrowings is calculated using the 

effective interest method.

 Expenses
 Operating lease payments 

 Payments made under operating leases are recognised 

in the statement of comprehensive income on a 

straight-line basis over the term of the lease. Lease 

incentives received are recognised in the statement of 

comprehensive income as an integral part of the total 

lease expense, over the term of the lease. 
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Finance lease payments

 Minimum lease payments are apportioned between the 

finance charge and the reduction of the outstanding 

liability. The finance charge is allocated to each period 

during the lease term so as to produce a constant 

periodic rate of interest on the remaining balance of the 

liability. 

 Financial instruments
 Financial instruments are initially measured at fair value 

plus, for instruments not at fair value through profit or 

loss, any directly attributable transaction costs, when 

the Group has become a party to contractual provision 

of the instrument. Subsequent to initial recognition, 

these instruments are measured as set out below. 

 Trade and other receivables 

 Trade receivables are subsequently measured at 

amortised cost using the effective interest method less 

any impairment losses, which approximate the fair 

value of these due to the short-term nature thereof.

 Receivables originated by the Group and not held 

for trading are measured at amortised cost using the 

effective interest method less any impairment losses if 

these have a fixed maturity. 

 Investments and loans

 Investments, other than in subsidiaries, associates or 

joint ventures, are recognised at fair value. Dividends 

are accounted for on the last day of registration in 

respect of listed investments and when declared in 

respect of unlisted investments. On disposal of an 

investment, the difference between the net disposal 

proceeds and the carrying amount is charged or 

credited to the statement of comprehensive income. 

 Loans are measured at amortised cost using the 

effective interest method less any impairment losses if 

they have a fixed maturity, or at cost if there is no fixed 

maturity.    

 Cash and cash equivalents

 Cash on hand is stated at amortised cost, which is its 

fair value. Cash and cash equivalents comprise bank 

balances, cash on deposit and cash on hand. 

 Forward exchange contracts

 Forward exchange contracts are fair valued and 

gains and losses are recognised in the statement of 

comprehensive income. Hedge accounting is not 

applied. 

 Trade and other payables and advances 
received

 Trade and other payables and advances received are 

stated at amortised cost, which approximates the fair 

value of these due to the short-term nature thereof.

 De-recognition

 Financial assets (or a portion thereof) are de-recognised 

when the Group realises the rights to the benefits 

specified in the contract, the rights expire or the Group 

surrenders or otherwise loses control and does not 

retain substantially all risks and rewards of the asset. 

On de-recognition, the difference between the carrying 

amount of the financial asset and proceeds receivable 

is included in the statement of comprehensive income. 

 Financial liabilities (or a portion thereof) are  

de-recognised when the obligation specified in the 

contract is discharged, cancelled or expires. On  

de-recognition, the difference between the carrying 

amount of the financial liability and the amount paid for 

it is included in the statement of comprehensive income. 

   

 Fair value methods and assumptions

 The fair value of financial instruments traded in 

an organised financial market is measured at the 

applicable quoted prices necessary to realise the asset 

or settle the liability. 
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1 pRINCIpAL ACCouNTING poLICIES (continued)
 Fair value methods and assumptions

  (continued) 

 The fair value of financial instruments not traded in an 

organised financial market is determined using a variety 

of valuation methods and assumptions that are based 

on market conditions and risk existing at the reporting 

date, including independent appraisals and discounted 

cash-flow methods.  

 Related parties 
 The Group operates in an economic environment 

currently dominated by entities directly or indirectly 

owned by the South African government. As a result of 

the constitutional independence of all three spheres of 

government in South Africa, only parties within  

the national sphere of government will be  

considered to be related parties. 

 Key management is defined as being individuals  

with the authority and responsibility for planning, 

directing and controlling the activities of the entity.  

All individuals from the level of Group Executive 

up to the Board of Directors are regarded as key 

management.

 Close family members of key management are 

considered to be those family members who may 

be expected to influence, or be influenced by key 

management individuals or other parties related to  

the entity.      
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Standard/
Interpretation

Description Effective Date

IFRS 1 (AC 138) First time adoption of International Financial Reporting 

Standards.

This revision did not result in a change to the technical 

content of the standard and will therefore not affect the 

Group's results.

Annual periods 

commencing on or  

after 1 July 2009

IFRS 3 (AC 140) Business combinations.

The revision is applicable prospectively and will not affect 

past business combinations. 

Annual periods 

commencing on or  

after 1 July 2009

IFRS 5 (AC 142) 

amendment

Improvements to IFRSs – IFRS 5 Non-current assets held for 

sale and discontinued operations. 

The amendment is not expected to affect the Group's 

results.

Annual periods 

commencing on or  

after 1 July 2009

IFRIC 17 (AC 450) Distributions of non-cash assets to owners.

IFRIC 17 is not expected to have an impact on the 

Group's results. 

Annual periods 

commencing on or  

after 1 July 2009

IAS 27 (AC 132) 

amendment

Consolidated and separate financial statements.

The revision is applicable prospectively. The impact on the 

Group's results cannot be determined at this stage.

Annual periods 

commencing on or  

after 1 July 2009

IAS 39 (AC 133) 

amendment

Eligible hedged items.

The revision is not expected to affect the Group’s results. 

Annual periods 

commencing on or  

after 1 July 2009

Various Improvements to IFRSs (SA GAAP) 2009:  

IFRS 2 (AC 139) Share-based payment; IAS 38 (AC 129) 

Intangible assets – additional consequential amendments 

arising from revised IFRS 3 (AC 140); IFRIC 9 (AC 442) 

Reassessment of embedded derivatives; IFRIC 16 (AC449) 

Hedges of a net investment in a foreign operation.

The impact on the Group's results cannot be determined at 

this stage.

Annual periods 

commencing on or  

after 1 July 2009

1 pRINCIpAL ACCouNTING poLICIES (continued)
Standards and interpretations issued, not yet effective 
At the date of authorisation of the financial statements of the Group for the year ended 31 March 2010, the following 
standards and interpretations were in issue but not yet effective:     
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1 pRINCIpAL ACCouNTING poLICIES (continued)
Standards and interpretations issued, not yet effective (continued) 

for the year ended 31 March 2010

Notes to the Annual Financial Statements

Standard/
Interpretation

Description Effective Date

IFRS 1 (AC 138) 

amendment

Additional exemptions for first-time adopters.

The amendment will not affect the Group's results.

Annual periods 

commencing on or  

after 1 January 2010

IFRS 2 (AC 139) 

amendment

Group cash-settled share-based payment transactions 

(withdrawal of IFRIC 8 (AC 441) and IFRIC 11 (AC 444)).

The amendment is not expected to affect the Group's 

results.

Annual periods 

commencing on or  

after 1 January 2010

Various Improvements to IFRSs (SA GAAP) 2009: IFRS 2 (AC 139) 

Share-based payment; IAS 38 (AC 129) Intangible assets 

– additional consequential amendments arising from 

revised IFRS 3 (AC 140); IFRIC 9 (AC 442) Reassessment 

of embedded derivatives; IFRIC 16 (AC449) Hedges of a 

net investment in a foreign operation.

The impact on the Group's results cannot be determined at 

this stage.

Annual periods 

commencing on or  

after 1 January 2010

IAS 32 (AC 125) 

amendment

Classification of rights issues.

The amendment is not expected to affect the Group's 

results.

Annual periods 

commencing on or  

after 1 February 2010

IFRIC 19 (AC 452) Extinguishing financial liabilities with equity instruments.

IFRIC 19 is not expected to have an impact on the 

Group's results.

Annual periods 

commencing on or  

after 1 July 2010

Revised IAS 24 (AC 

126)

Related party disclosures.

The amendments will have an impact on the Group's 

disclosure for significant related party transactions.

Annual periods 

commencing on or  

after 1 January 2011

IFRIC 14 (AC 447) 

amendment

Prepayments of a minimum funding requirement.

The impact of this amendment on the Group's results 

cannot be determined at this stage. 

Annual periods 

commencing on or  

after 1 January 2011

IFRS 9 (AC 146) Financial instruments.

The impact of this amendment on the Group's results 

cannot be determined at this stage. 

Annual periods 

commencing on or  

after 1 January 2013
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GRoup  CSIR 

2010 2009  2010 2009    

R’000 % R’000 % R’000  %  R’000  %  

2 REVENuE
parliamentary Grant  509 122  29 480 320 32  509 122  29 480 320 33

Parliamentary Grant received  510 951  30 477 796 32  510 951  30 477 796 33

Less:
Grant received for projects started 
before year-end but not completed  (42 417)  (3) (40 588) (3)  (42 417)  (3) (40 588) (3)

Add:
Grant received in prior year for 
projects completed in this year  40 588  2 43 112 3  40 588  2 43 112 3

Contract R&D income 1 176 895  70 955 721 66 1 159 795  71 951 436 67

Local private sector 148 802  9 138 368 9 151 339  9 147 752 10

Local public sector 848 846  50 661 682 46 848 846  52 661 682 47

International sector (including Africa) 179 247  11 155 671 11 159 610  10 142 002 10

Royalties 10 541  1 36 120 2 10 518  – 21 018 –

1 696 558  100 1 472 161 100 1 679 435  100 1 452 774 100

Contract R&D income is disclosed after taking into account the effect of the time value of money (the value of discounting)  

in terms of SAICA’s Circular 9 of 2006: Transactions giving rise to adjustments to revenue/purchases. The value is  

R13,324 million (2009: R16,137 million) and is included in finance income (note 4).

Included in public sector contract R&D income is R99,58 million (2009: R104,58 million) ring-fenced allocation from  

the Department of Science and Technology for specific initiatives managed through memorandums of agreement.

Estimates on Parliamentary Grant recognition are based on cost to completion, budgets and percentage of completion.  
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

3 opERATING pRofIT

The net operating profit is arrived at after taking the following items into account:

Auditors’ remuneration 4 225 3 637 4 157 3 465 

Audit fees 4 225 3 637 4 157 3 465 

Fees for services 6 108 6 429 5 491 5 687

Patent costs 5 660 5 645  5 043 4 903 

Legal costs 448  784  448  784

Operating leases 16 169 14 400 15 057 13 507 

Buildings  8 944 6 411  7 832 5 518 

Equipment  4 639  5 364  4 639  5 364 

Vehicles  2 586  2 625  2 586  2 625 

Net realised foreign exchange loss/(gain) 2 684 (13 019) 3 510 (13 211)

Net unrealised foreign exchange loss/(gain) 7 254  (4 568) 8 411  (4 955)
Board members’ and executive management’s 
emoluments (note 19)  17 995  14 141 15 898  11 495 

(Reversals of impairments)/impairments (6 944) 2 422 (7 252) 4 113

Impairment on subsidiaries, 
joint ventures and associates 464  – 461  –
Reversal of impairment on subsidiaries,  
joint ventures and associates –  (4 692) –  (2 188)
(Reversal of impairment)/impairment on trade 
receivables (7 713)  6 775 (7 713)  6 301 

Impairment on intangible assets 305  339 –  –

Provision for warranty  (1 046) 1 427 –  –

Lost and/or stolen equipment and vehicles  1 464  1 429  1 464  1 429 

Bad debt written off  3 558  1 645  3 558  1 645 

Write-down of inventory to net realisable value  –  4  –  4
(Profit)/loss on disposal and write-off of 
property, plant and equipment (647)  3 621 (658)  3 621 
Loss on disposal and deregistration of interest 
in subsidiary –  330 –  –
Profit on disposal of interests in joint ventures 
and associates (559) – – –
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

4 fINANCE INCoME/EXpENSE
Finance income 78 468 95 669 75 921 92 725 

Interest on bank balances and investments 65 144 79 532 62 597 76 588 
Adjustment on initial recognition of contract 
R&D income* 13 324  16 137 13 324  16 137

Finance expense (7 152)  (10 023) (7 152) (10 023)

Fair value adjustment on trade and other 
receivables 6  64 6  64 
Adjustment on initial recognition of operating 
expenses* (7 158)  (10 087) (7 158)  (10 087)

71 316 85 646 68 769 82 702

*These adjustments are due to the effect of the time value of money (the value of discounting) in terms of SAICA’s Circular 9 
of 2006: Transactions giving rise to adjustments to revenue/purchases. 

5 INCoME TAX EXpENSE
The CSIR is exempt from South African income tax.

South African normal taxation 122 1 477 

Current taxation 122 1 735 

Deferred taxation – temporary differences – (258)

Foreign taxation – 8

Current taxation – 8

122 1 485

South African normal rate of taxation 28% 28%

Profit attributable to tax-exempt entities (25%) (27%)

Assessed loss (3%) 1%

Current and deferred taxation – effective rate 0% 2%
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6 pRopERTY, pLANT AND EQuIpMENT

 2010 2009

Cost Accumulated Carrying Cost Accumulated Carrying

 depreciation value  depreciation value

R’000 R’000 R’000 R’000 R’000 R’000 

Group
Land  5 549  –  5 549  5 549   –  5 549 

Buildings  249 665  77 463  172 202  214 457  77 260  137 197 

Equipment 608 025  438 645  169 380  557 743  405 701  152 042 

Vehicles 7 154  4 082  3 072  6 912  3 725  3 187 

870 393  520 190  350 203    784 661    486 686  297 975 

CSIR
Land  5 549  –  5 549  5 549   –  5 549 

Buildings  249 665  77 463  172 202  214 457  77 260  137 197 

Equipment  605 351  436 991  168 360  555 273  404 373  150 900 

Vehicles  7 154  4 082  3 072  6 912  3 725  3 187 

 867 719  518 536  349 183 782 191 485 358 296 833

for the year ended 31 March 2010

Notes to the Annual Financial Statements
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6 pRopERTY, pLANT AND EQuIpMENT (continued)

   Land Buildings Equipment Vehicles Total

R’000 R’000 R’000 R’000 R’000 

Group
Carrying value 31 March 2008  5 549  109 539    108 433  1 908  225 429 

Additions  –  31 609  81 524  1 584  114 717 

Disposals and write-offs  –  (3 749)  (1 000)  (1)  (4 750)

Depreciation  –  (202)  (36 877)  (304)  (37 383)
Exchange differences on translation of foreign 
operations  –   –   (38)   –  (38)

Carrying value 31 March 2009  5 549  137 197    152 042  3 187  297 975 

Additions  –  35 207  60 132  285  95 624 

Disposals and write-offs  –  –  (652)  –  (652)

Depreciation  –  (202)  (42 120)  (400)  (42 722)
Exchange differences on translation of foreign 
operations  –   –   (22)   –  (22)

Carrying value 31 March 2010  5 549  172 202   169 380    3 072     350 203   

CSIR
Carrying value 31 March 2008  5 549  109 539  108 122  1 908  225 118 

Additions  –  31 609  80 412  1 584  113 605 

Disposals and write-offs  –  (3 749)  (1 000)  (1)  (4 750)

Depreciation  –  (202)  (36 634)  (304)  (37 140)

Carrying value 31 March 2009  5 549  137 197  150 900  3 187  296 833 

Additions  –  35 207  59 564  285  95 056 

Disposals and write-offs  –  –  (564)  –  (564)

Depreciation  –  (202)  (41 540)  (400)  (42 142)

Carrying value 31 March 2010  5 549    172 202   168 360  3 072  349 183 

for the year ended 31 March 2010

Notes to the Annual Financial Statements



142 CSIR annual RepoRt 2009/10

7 INTANGIBLE ASSETS
2010 2009 

Cost 
 

Accumulated
amortisation

& impairment

Carrying
value

Cost 
 

Accumulated
amortisation

& impairment

Carrying
value

R’000 R’000 R’000 R’000 R’000 R’000 

Group
Investments in technology 9 697  9 651  46 9 290  9 280  10 

         GRoup

 R’000) 

Carrying value 31 March 2008   –) 

Additions   375) 

Impairment  (339)

Amortisation  (26)

Carrying value 31 March 2009    10) 

Additions   406) 

Impairment  (305)

Amortisation  (65)

Carrying value 31 March 2010   46) 

6 pRopERTY, pLANT AND EQuIpMENT (continued)

for the year ended 31 March 2010

Notes to the Annual Financial Statements

 Land and buildings are unencumbered and full details of the titles are available at the registered office of the CSIR.  

 A change in the depreciation estimate due to a change in the useful lives of equipment and vehicles resulted in a R3,4 million 
(2009: R709 746) and R nil (2009: R2 164) decrease in the respective depreciation amounts for the current financial year.

 Included in property, plant and equipment are assets with a cost of R301,5 million (2009: R280,4 million) that are fully 
depreciated as the remaining useful life is incidental.     

 During the current financial year, assets to the value of R83,9 million (2009: R74,7 million) were purchased with Parliamentary 
Grant funds. At year-end the cumulative value of assets purchased with Parliamentary Grant funds and shown at a nil carrying 
value is R216,9 million (2009: R133,0 million).  

6.1  Non-current asset held for sale
 A building of R94,89 million is in the process of being transferred to the Department of Public Works. 

 The sale of the building is subject to the finalisation of all conveyancing documentation and registration of the transfer by the 
relevant authorities.
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

8 INTEREST IN JoINT VENTuRES AND ASSoCIATES
Cost of investments less impairment losses  1  41  1  1 

Loans to joint ventures and associates  33 937  35 937  33 937  35 977 

Share of post-acquisition losses  (18 582)  (20 750)  –   – 

 15 356  15 228  33 938  35 978 

Impairment of joint ventures and associates  (13 869)  (13 620)  (32 439)  (34 369)

1 487 1 608 1 499 1 609

Name of 
joint venture/associate

place of 
incorporation

portion of
ownership
interest

portion  
of voting 
power
held

principal activity      Carrying value financial
year-end2010 2009 

 R’000  R’000 

Joint ventures
ZA Biotech (Pty) Ltd                                                                                            South Africa 0% 0% Development and trading 

in biotechnology and 
expertise

 – 215 31 March

 

Sera (Pty) Ltd South Africa 50% 50% Commercialisation
and licensing of patents

 13 869 13 405 31 March
 

Ellipsoid Technology South Africa 50% 50% Development of encap-
sulation technology

 1 487 1 608 31 March

(Pty) Ltd  

Associates
Eyeborn (Pty) Ltd South Africa 26% 26% Holding, licensing and 

exploitation of intellectual  
property technology

  – – 31 March

 15 356 15 228

Details of the joint ventures and associates at 31 March 2010 are as follows:

for the year ended 31 March 2010

Notes to the Annual Financial Statements

The loans to joint ventures and associates are interest free, unsecured and have no fixed terms of repayment.

Agreements have been entered into between the CSIR and certain joint ventures and associates to subordinate the loans made 
to those joint ventures and associates. The subordination agreements will remain in force for as long as the liabilities of the 
relevant joint ventures or associates exceed their assets, fairly valued.
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8 INTEREST IN JoINT VENTuRES AND ASSoCIATES (continued)
The following are details of the significant joint ventures’ and associates’ assets, liabilities, income and expenses:

JoINT VENTuRES
GRoup

ASSoCIATES
GRoup

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

Current assets  30 020  35 208  113 1 946

Non-current assets  1 076   –  – 1 343

Current liabilities  366  3 459  113 1 693

Non-current liabilities  67 874  71 874  – 4 372

Income  1 834  5 819  245 10 151

Expenses  2 367  6 990  245 10 181

9 INTEREST IN SuBSIDIARIES CSIR

2010 2009

R’000 R’000 

Shares at cost less impairment losses 5 003  5 355 

Indebtedness 22 526  23 048 

 – by subsidiaries 39 165 39 687

 – impairment of loans (16 639) (16 639)

27 529  28 403 

Details disclosed in Addendum A.        

The loans to subsidiaries are interest free, unsecured and have no fixed terms of repayment.  

Agreements have been entered into between the CSIR and certain subsidiaries to subordinate the loans made to those 
subsidiaries. The subordination agreements will remain in force for as long as the liabilities of the relevant subsidiaries 
exceed their assets, fairly valued.         
     
            
  

for the year ended 31 March 2010
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10  oTHER INVESTMENTS
        Class of

  2010 2009  shares   

unlisted shares      –   –   –  – 

Breathetex (Pty) Ltd 20,1 12 000   12 000  Ordinary   11 025    11 025   11 025   11 025

   11 680   11 680   Preference            

Accumulated impairment  

losses      (11 025)  (11 025)  (11 025)  (11 025)

fixed deposits     –   100 000  –   100 000

     –   100 000   –   100 000 

11 TRADE AND oTHER RECEIVABLES     
 Trade receivables    112 847    103 820   115 015   132 736
 Prepaid expenditure   14 945   30 573   14 945   30 573 
 Other receivables    960   4 332   126   1 411

  128 752   138 725   130 086   164 720

Trade receivables are shown net of impairment losses. Refer to note 22 for more detail on trade receivables.  

12 INVENToRY AND CoNTRACTS IN pRoGRESS
Inventory   4 060   3 052   2 003  1 465
Contracts in progress less provision for losses   76 868   76 286  76 821   74 753

  80 928  79 338  78 824   76 218

Estimates on contract in progress recognition are based on cost to completion, budgets and percentage of completion.  
The write-down of inventory to net realisable value amounted to R nil (2009: R3 936).

13 DEfERRED TAX ASSET
 Balance at the beginning of the year   258   –   
 Movement for the year:
 Accelerated capital allowances   78  (34)
 Provisions  21 193
 Impairment on trade receivables  (99) 99

   258  258

 A subsidiary in the Group is in an assessed loss position and no deferred tax asset was raised for this assessed loss due to 
the uncertainty of the recoverability in future periods in respect of:

 –  deductible temporary differences, and
 –  the carry forward of unused tax losses.  

 Opening balance  9 048 5 943
 Assessed tax loss (utilised)/generated for the year  (5 013) 3 105

 Assessed tax loss carried forward  4 035  9 048

GRoup CSIR

   2010 2009 2010 2009

   R’000 R’000 R’000 R’000

% held Number of shares held

for the year ended 31 March 2010
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16 pRoVISIoNS 2010 

opening 
balance

Additional 
provisions

utilised and 
reversed

Closing 
balance

R'000 R'000 R’000 R'000

GRoup

Warranty provision 1 427 381 (1 427) 381
The warranty provision relates to goods sold 
under a 12-month warranty. The provision 
amount is determined based on a percentage 
of the replacement value of all sales made 
within the current financial year. This percent-
age is management’s estimate of the likely 
returns of goods under warranty for repairs.

 1 427 381 (1 427) 381

14 ADVANCES RECEIVED    
 Advances on contracts received from clients   493 943   571 734  493 943    571 734

 Included in advances received is an amount of R116,8 million excluding VAT (2009: R116,8 million excluding VAT) that 
relates to the transfer of the building to the Department of Public Works (refer note 6.1).

15 TRADE AND oTHER pAYABLES     
 Accounts payable and accruals   305 847  329 569   306 413   336 414

 Salary-related accruals   139 348  134 245  139 348  134 205

   445 195 463 814 445 761 470 619

GRoup CSIR

   2010 2009 2010 2009

   R’000 R’000 R’000 R’000

for the year ended 31 March 2010
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

17 opERATING LEASE CoMMITMENTS
Financial commitments under non-cancellable operating leases will result in the following payments falling due:

Within one year: 6 701  7 110 6 211  6 502 

Land and buildings 4 670  5 117 4 180  4 509 

Vehicles 2 031  1 993 2 031  1 993 

Within two to five years: 6 868  11 744 6 868  11 744 

Land and buildings 5 039  9 219 5 039  9 219 

Vehicles 1 829  2 525 1 829  2 525 

for the year ended 31 March 2010

Notes to the Annual Financial Statements

Agreements relating to operating lease payments for vehicles vary from 12 to 60 months and payments are fixed for the 
term of the agreements.        

The CSIR leases buildings under operating leases. The lease periods vary from 24 to 60 months. Lease payments are 
increased with a fixed annual escalation percentage to reflect market rentals. None of the leases include contingent 
rentals.
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18 RETIREMENT BENEfITS of EMpLoYEES 
18.1 CSIR pension fund

The fund is registered in terms of the Pension Funds Act, 1956, and is a defined contribution plan. The CSIR’s liability 
to the fund is limited to paying the employer contributions. Life cover and dependants’ pensions are fully secured by a 
continued income and life insurance policy. All the CSIR’s permanent employees are members of the fund.

Employer contributions of R56,1 million (2009: R47,4 million) and employee contributions of R32,9 million  
(2009: R27,5 million) were paid over during the year. Employer contributions are charged against income when incurred.

18.2 Mine officials pension fund and Sentinel
At the time of the merger with the Chamber of Mines Research Organisation (COMRO) in 1993, certain COMRO 
(Sentinel Mining) employees elected to remain members of the Mine Officials Pension Fund and Sentinel (previously 
Chamber of Mines Pension Fund). In terms of the agreement with the Chamber of Mines, this election holds no liability for 
the CSIR other than paying the monthly employee contributions. The funds are defined benefit plans.

On 1 March 2001 the members of the Chamber of Mines Pension Fund moved to Sentinel. 

In respect of the two employees (2009: four employees) who had  formally  converted  their  secondment  to a CSIR 
appointment, employer contributions of R107 781 (2009: R187 713) and employee contributions of R59 437  
(2009: R103 065) were paid over during the year. Employer contributions are charged against income when incurred.

18.3 Associated Institutions pension fund (AIpf)
The fund is a defined benefit plan. The formula used to determine pensions is based on the pensionable earnings of the 
final year, and the aggregate period of uninterrupted membership.     

The CSIR has two employees (2009: two employees) who are members of the AIPF. The fund is controlled by the state, 
which has assumed responsibility for the unfunded portions of these funds.   

Employer contributions of R12 577 (2009: R9 178) and employee contributions of R7 860 (2009: R5 736) were paid 
over during the year to the AIPF. 

18.4 post-retirement medical benefits
The CSIR formed its own Medical Aid Scheme, based on managed health care principles, with a strong emphasis on 
co-responsibility between the fund and its members. The objective is to provide sustainable health care and simultaneously 
limit the cost, present and future, to a level that is affordable. The CSIR Board approved a cash payment of R190 million 
in 1997 to the Medical Aid Scheme, thereby transferring the liability for retirement benefits of members to the scheme. 
Due to changes in the Medical Schemes Act of 1998, the scheme can no longer accept the liability for retirement benefits 
of qualifying members of the scheme. 

The accumulated benefit obligation and the annual cost of accrual of benefits are assessed by independent, qualified 
actuaries using the projected unit credit method. The estimated present value of the anticipated expenditure for the 
remaining 26 continuation members was recalculated by the actuaries as at 31 March 2010 and will be funded through 
cash and cash equivalents. These cash and cash equivalents have not been set aside specifically for this benefit.

for the year ended 31 March 2010

Notes to the Annual Financial Statements
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

18 RETIREMENT BENEfITS of EMpLoYEES (continued)  
18.4 post-retirement medical benefits (continued)

The amount included in the statement of financial position arising from the CSIR’s obligation in respect of post-retirement 
medical benefits is as follows: 

Present value of obligations   9 875    8 862    9 875    8 862  

Net liability on statement of financial position  9 875    8 862    9 875    8 862  

Amounts recognised in the statement of comprehensive income in respect of the scheme are as follows:

Interest cost   709   834   709   834 

Actuarial loss/(gain) recognised during the year  304  (567)  304  (567)

Total 1 013  267 1 013  267

Movement in the net liability recognised in the statement of financial position is as follows:

Net liability at the beginning of the year  8 862 8 595  8 862 8 595

Movement for the year  1 013 267  1 013 267

Net expense recognised in the statement  
of comprehensive income  1 013 267  1 013 267

Net liability at the end of the year 9 875 8 862 9 875 8 862

Principal actuarial assumptions at the reporting date:

Discount rate at 31 March 8,00% 8,00% 8,00% 8,00%

Medical inflation costs 3,85% 3,85% 3,85% 3,85%

The above results are sensitive to changes in the assumed future rate of medical inflation.

The effect of a one-percent increase in the assumed future rate of medical inflation would have the following effects:

Effect on defined-benefit obligation 749 695 749 695

The effect of a one-percent decrease in the assumed future rate of medical inflation would have the following effects:

Effect on defined-benefit obligation (657) (608) (657) (608)

Historical information 2010 2009 2008 2007 2006

Present value of the  
defined-benefit obligation 9 875  8 862  8 595  12 751  14 897 

Deficit in the plan 9 875  8 862  8 595  12 751  14 897 

for the year ended 31 March 2010
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19  REMuNERATIoN of BoARD MEMBERS, DIRECToRS AND EXECuTIVE MANAGEMENT   

  Entity fees for  Basic salary Bonuses and Retirement Total 
  services as  performance-  fund and 

   director   related medical aid   
    payments  contributions 

   R’000 R’000 R’000 R’000 R’000

 Board members and Executive Directors      
Dr S Sibisi CSIR –  2 504  1 861  419  4 784 

 foreign subsidiaries      
 Mr AA Davidson  Quotec Limited (UK)   –   938   –   12   950 
 Dr A Hickman  Quotec Limited (UK)   –   1 134   –    13   1 147 
 Remunerated in British pound      

 Non-executive Board members      
 Mr N Behrens  CSIR  30   –   –   –  30 
 Professor DR Hall  CSIR 37   –   –   –  37 
 Mr A Knott-Craig  CSIR  67   –   –  –  67 
 Professor F Petersen  CSIR  60   –   –   –   60 
 Mr M Sibanda  CSIR  69   –   –  –  69 
 Mr M Silinga CSIR  35   –   –  –  35 
 Ms KL Thoka  CSIR  52   –   –   –  52 
 Professor M Wingfield     CSIR  15   –   –   –   15 

 Executive Management       
Dr T Dlamini  CSIR  –   1 259   421   101  1 781 

  Dr JH Maree  CSIR  –   1 414   813 209   2 436 
  Ms K Njobe  CSIR  –   1 424   730 173  2 327 
  Mr CR Sturdy CSIR  –   1 355  744     210  2 309 
  Mr RM Zondo CSIR  –   1 221   551  124  1 896

 2010   365  11 249 5 120  1 261  17 995

 

Managerial Services

for the year ended 31 March 2010
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19  REMuNERATIoN of BoARD MEMBERS, DIRECToRS AND EXECuTIVE MANAGEMENT  (continued)  

  Entity fees for  Basic salary Bonuses and Retirement Total 
  services as  performance-  fund and 

   director   related medical aid   
    payments  contributions 

   R’000 R’000 R’000 R’000 R’000

Board members and Executive Directors      
Dr S Sibisi CSIR –  2 275  819  383  3 477 

foreign subsidiaries      
Mr AA Davidson  Quotec Limited (UK)   –   1 078   113   4   1 195 
Dr A Hickman  Quotec Limited (UK)   –   1 325   113    13   1 451 
Remunerated in British pound      

Non-executive Board members      
Mr N Behrens (since Jan 09) CSIR  20   –   –   –   20 
Professor C de la Rey (until Dec 08) CSIR  12   –   –  –  12 
Dr N Dlamini (until Dec 08) CSIR  9   –   –   –   9 
Professor DR Hall  CSIR  25   –   –   –  25 
Mr A Knott-Craig (since Jan 09) CSIR  20   –   –  –  20 
Mr EH Mayet (until Dec 08) CSIR  11   –   –   –   11 
Dr N Msomi (until Dec 08) CSIR  6   –   –   –   6 
Professor F Petersen  CSIR  55   –   –   –   55 
Ms N Shikwane  (until Dec 08) CSIR  21   –   –   –   21 
Mr M Sibanda (since Jan 09) CSIR  30   –   –  –  30 
Mr M Silinga (since Jan 09) CSIR  20   –   –  –  20 
Ms KL Thoka (since Jan 09) CSIR  20   –   –   –  20 
Professor M Wingfield     CSIR  39   –   –   –   39 

Executive Management      
Dr T Dlamini (Interim: since Feb 08) CSIR  –   906   112   68  1 086 
Dr JH Maree  CSIR  –   1 284   330 191   1 805 
Ms K Njobe  CSIR  –   1 264   305 155  1 724 
Mr CR Sturdy CSIR  –   1 234  268     150  1 652 
Mr RM Zondo CSIR  –   1 107   243   113  1 463

2009   288  10 473 2 303  1 077  14 141

Managerial Services

for the year ended 31 March 2010
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

20 CoNTINGENT LIABILITIES AND fACILITIES
Facilities of subsidiaries guaranteed by the 
CSIR 20 000    20 000 20 000  20 000 

Legal costs and litigation          
In the nature of the CSIR’s business, agreements with complex deliverables may be entered into. All necessary steps are 
taken to manage the risks inherent to these transactions. If and when it is evident that there is a reasonable probability that 
a dispute on a transaction could lead to costs against the CSIR, such costs will be disclosed.   

21 CApITAL CoMMITMENTS
Property, plant and equipment  7 770 47 149 7 770 47 149

This capital expenditure is to be financed from internal sources.

22 fINANCIAL INSTRuMENTS

for the year ended 31 March 2010

Notes to the Annual Financial Statements

The Group has exposure to the following risks from its use of financial instruments:
–  market risk
–  credit risk
–  liquidity risk.

This note presents information about the Group’s exposure to each of the above risks and the Group’s objectives, 
policies and processes for measuring and managing risk. Further quantitative disclosures are included throughout these 
consolidated financial statements.

The Board has overall responsibility for the establishment and oversight of the Group’s risk management framework.  

The Group’s risk management policies are established to identify and analyse the risks faced by the Group, to set 
appropriate risk limits and controls, and to monitor risks and adherence to limits. Risk management policies and systems 
are reviewed regularly to reflect changes in market conditions and the Group’s activities. The Group, through its training 
and management standards and procedures, aims to develop a disciplined and constructive control environment in which 
all employees understand their roles and obligations.  

The Audit Committee oversees how management monitors compliance with the Group’s risk management policies and 
procedures and reviews the adequacy of the risk management framework in relation to the risks faced by the Group.  
The Group Audit Committee is assisted in its oversight role by Internal Audit. Internal Audit undertakes both regular and  
ad hoc reviews of risk management controls and procedures, the results of which are reported to the Audit Committee. 
            
  



annual financial 
statements 153

31 MARCH 2010

Total ZAR EuRo uSD GBp other

R’000 R’000 R’000 R’000 R’000 R’000 

Trade receivables  112 847  96 869  4 397  9 293  1 268  1 020 

Bank accounts  87 764  24 646  8 586  53 658  697  177 

Trade payables  (445 195)  (443 283)  –  –  (1 912)  – 

Gross statement of financial position 
exposure

(244 584) (321 768) 12 983 62 951 53 1 197

Forward exchange contracts (2 564) – (2 564) – – –

Net exposure (247 148) (321 768) 10 419 62 951 53 1 197

31 MARCH 2009

Total ZAR EURO USD GBP Other

R’000 R’000 R’000 R’000 R’000 R’000 

Trade receivables  103 820  87 268  3 976  9 168  1 438  1 970 

Bank accounts  91 164  39 136  10 384  34 159  6 859  626 

Trade payables  (463 814)  (456 623)  (4 411)  (187)  (2 585)  (8)

Gross statement of financial position 
exposure

 (268 830)  (330 219)  9 949  43 140  5 712  2 588 

Forward exchange contracts  (5 003)  –  (5 003)  –  –  – 

Net exposure  (273 833)  (330 219)  4 946  43 140  5 712  2 588 

22 fINANCIAL INSTRuMENTS (continued)
22.1 Market risk

foreign currency risk

The Group is exposed to currency risk on sales and purchases that are denominated in a currency other than the respective 
functional currencies of Group entities, primarily the rand, and on investments in foreign operations.

The Group enters into forward exchange contracts to buy specified amounts of foreign currencies in the future at a 
predetermined exchange rate. 

Forward exchange contracts are entered into mainly to cover import orders. The Group has no policy to enter into forward 
exchange contracts for anticipated foreign receipts. The Group does not use derivative financial instruments for speculative 
purposes. 

The Group’s exposure to foreign currency risk was as follows, based on notional amounts: 

for the year ended 31 March 2010
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GRoup

2010 2009

22 fINANCIAL INSTRuMENTS (continued)
22.1 Market risk (continued)

foreign currency risk (continued)

The following significant exchange rates applied during the year:  

Average rate of forward exchange contracts R R

Euro 9.9392  13.1323 

Year-end spot rate

Euro  9.9426  12.8286 

USD  7.3926  9.7205 

GBP  11.1420  13.8163 

Sensitivity analysis    
A 10% strengthening of the rand against the following currencies at 31 March would have decreased profit or loss by the 
amounts shown below. This analysis assumes that all other variables remain constant. The analysis is performed on the same 
basis for 2009.   

R’000 R’000

Euro  (1 042)  (495)

USD  (6 295)  (4 314)

GBP  (5)  (571)

Other  (120)  (259)

A 10% weakening of the rand against the above currencies at 31 March would have had the equal but opposite effect on 
the above currencies to the amounts shown above, on the basis that all other variables remain constant.

Interest rate risk           
Interest-rate exposure and investment strategies are evaluated by management on a regular basis. Interest-bearing investments 
are held with several reputable banks in order to minimise exposure.    

At the reporting date the interest-rate profile of the Group’s interest-bearing financial instruments was as follows: 

Fixed rate instruments: carrying amount   

R’000 R’000

Financial assets: Fixed deposits 518 115 555 620

The Group does not account for any fixed rate financial assets and liabilities at fair value through profit or loss, and the 
Group does not designate derivatives (interest rate swaps) as hedging instruments under a fair value hedge-accounting 
model. Therefore, a change in interest rates at the reporting date would not affect profit or loss.   
           

for the year ended 31 March 2010
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GRoup

2010 2009

R’000 R’000 

22 fINANCIAL INSTRuMENTS (continued)
22.1 Market risk (continued)

Interest rate risk (continued)

Variable rate instruments: carrying amount   

Financial assets: Call deposits 193 724 235 364 

Financial assets: Bank balances 87 764 91 164 

281 488 326 528 

Sensitivity analysis    
An increase of 100 basis points in interest rates at the reporting date would have increased equity and profit and loss 
by the amounts shown below. This analysis assumes that all other variables, in particular foreign currency rates, remain 
constant. The analysis is performed on the same basis for 2009.

Variable rate instruments 2 815 3 265

A decrease of 100 basis points would have had the equal but opposite effect to the amounts shown above. 

22.2 Credit risk
Credit risk is the risk of financial loss to the Group if a customer or counterparty to a financial instrument fails to meet its 
contractual obligations, and arises principally from the Group’s bank balances and deposits, trade and other receivables 
and loans to joint ventures, associates and subsidiaries.      

Trade and other receivables and loans to joint ventures, associates and subsidiaries   
Trade and other receivables and loans to joint ventures, associates and subsidiaries are presented net of impairment losses. 
Credit risk with respect to trade receivables is limited due to the large number of customers comprising the Group’s customer 
base and their dispersion across different industries and geographical areas. Accordingly, the Group does not have a 
significant concentration of credit risk.       

The carrying amounts of financial assets included in the statement of financial position represent the Group’s exposure to 
credit risk in relation to these assets.

The Group does not have any significant exposure to any individual customer or counterparty.  

Bank balances and deposits         
The Group’s bank balances and cash are placed with high-credit, quality financial institutions.  

Guarantees           
Refer to note 20 for details on bank guarantees issued with respect to facilities.     

for the year ended 31 March 2010

Notes to the Annual Financial Statements
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22 fINANCIAL INSTRuMENTS (continued)
22.2 Credit risk (continued)

GRoup

Exposure to credit risk 2010 2009

R’000 R’000 

The carrying amount of financial assets represents the maximum credit exposure.    

The maximum exposure to credit risk at the reporting date was:

Held-to-maturity investments:

 – Non-current fixed deposits  –    100 000 

 – Current fixed deposits  518 115  455 620 

Other cash and cash equivalents:

 – Call deposits  193 724  235 364 

 – Bank balances  87 764  91 164 

 – Cash on hand and cash deposits  379  380 

Loans and receivables: 

 – Trade and other receivables  128 752  138 725 

 – Contracts in progress less provision for losses  76 868  76 286 

1 005 602 1 097 539

The maximum exposure to credit risk for trade receivables at the reporting date by type of customer was: 

Local public  71 173  68 149 

Local private  22 611  17 762 

International  19 063  17 909 

112 847 103 820

The Group’s most significant customers are government institutions.     

for the year ended 31 March 2010
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2010 2009

R’000 R’000 

Balance at 1 April  18 811 12 036

Impairment loss (reversed)/recognised  (7 713) 6 775

Balance at 31 March 11 098 18 811

The allowance account in respect of trade receivables is used to record impairment losses unless the Group is satisfied that 
no recovery of the amount owing is possible; at that point the amount considered irrecoverable is written off against the 
financial asset directly.         

The movement in the impairment allowance account is due mainly to the following: recoveries of R11,7 million  
(2009: R7,8 million), utilisation of R6,3 million (2009: R0,8 million) and new impairment allowances of R10,3 million 
(2009: R15,3 million).        

2010 2009

Gross Impairment Gross Impairment 

R’000 R’000 R’000 R’000 

Not past due  82 305  1 909  77 664  1 300 

Past due 0 – 30 days  19 059  1 935  15 950  1 592 

Past due 31 – 120 days  15 060  3 205  17 263  5 066 

Past due more than 120 days  7 521  4 049  11 754  10 853 

123 945 11 098  122 631  18 811 

22 fINANCIAL INSTRuMENTS (continued)
22.2 Credit risk (continued)

Exposure to credit risk (continued)

The aging of the Group’s trade receivables at the reporting date was:

The movement in the allowance for impairment in respect of trade receivables during the year was as follows:

for the year ended 31 March 2010
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22.3 Liquidity risk
Liquidity risk is the risk that the Group will not be able to meet its financial obligations as these fall due. The Group’s 
approach to managing liquidity is to ensure, as far as possible, that it will always have sufficient liquidity to meet its 
liabilities when due, under both normal and stressed conditions, without incurring unacceptable losses or risking damage to 
the Group’s reputation.

The Group monitors its cash-flow on a daily basis. Typically, the Group ensures that it has sufficient cash on demand to 
meet expected operational expenses for a period of 60 days, including the servicing of financial obligations; this excludes 
the potential impact of extreme circumstances that cannot be predicted reasonably, such as natural disasters. 

The CSIR has a short-term general banking facility of R500 000 (2009: R5,0 million) available.
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22 fINANCIAL INSTRuMENTS (continued)
22.3 Liquidity risk (continued)

2010 2009

Carrying 
amount

Contractual cash-flows Carrying 
amount

Contractual cash-flows

6 months 
or less

6–12 
months 

6 months 
or less

6–12 
months 

R’000 R’000 R’000 R’000 R’000 R’000 

Non-derivative financial 
liabilities

Trade and other payables (445 195) (445 195) – (463 814) (463 814)  –

Derivative financial liabilities

Forward exchange contracts (115) (2 679) – (190) (5 194)  –

(445 310) (447 874) – (464 004) (469 008)  –

Rate of forward exchange contracts:

2010 2009 

R R

Euro  10.3849  13.6316 

GRoup

22.4 fair values
At 31 March 2010 the carrying amount of bank balances and cash, deposits, trade and other receivables, contracts in 
progress and trade and other payables approximated their fair values due to the short-term maturities of these assets and 
liabilities.

Basis for determining fair values         
Interest free employee loans         
The fair value of interest-free employee loans is calculated based on the present value of future cash-flows, discounted at 
the market rate of interest at the reporting date.       

Trade and other receivables and trade and other payables      
The fair value of trade and other receivables and trade and other payables is calculated based on the present value of 
future cash-flows, discounted at the average return on investment rate at the reporting date.

The following are the contractual maturities of financial liabilities, including interest payments and excluding the impact of 
netting agreements for the Group:

for the year ended 31 March 2010
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22.5 fair value hierarchy
The table on the next page analyses financial instruments carried at fair value, by valuation method. The different levels have 
been defined as follows: 

Level 1: quoted prices (unadjusted) in active markets for identical assets or liabilities 

Level 2: inputs other than quoted prices included within level 1 that are observable for the asset or liability, either directly  
(as prices) or indirectly (derived from prices) 

Level 3: inputs for the asset or liability that are not based on observable market data (unobservable inputs). 



annual financial 
statements 159

22 fINANCIAL INSTRuMENTS (continued)
22.5 fair value hierarchy (continued)

23 RECoNCILIATIoN of opERATING pRofIT To CASH GENERATED fRoM opERATING ACTIVITIES

GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

operating profit for the year before taxation 57 729 59 763 52 422 59 265

Adjusted for:
(Profit)/loss on disposal of interest in 
subsidiaries, joint ventures and associates  (559)  330  –    –   

Depreciation and amortisation  42 787  37 409  42 142  37 140 

Net unrealised foreign exchange loss/(gain)  7 254  (4 568)  8 411  (4 955)

Net finance income  (71 316)  (85 646)  (68 769)  (82 702)

Post-retirement medical benefits  1 013  267  1 013  267 

Straight-lining adjustment of operating leases  45  271  45  271 

Leave accrual and warranty provision  7 080  11 760  8 126  10 333 

(Reversals of impairments)/impairments  (6 944)  2 422  (7 252)  4 113 

(Profit)/loss on disposal and write-off of 
property, plant and equipment (647)  3 621 (658)  3 621 

Share of loss of joint ventures and associates  214  3 503  –    –   

Bad debt written off  3 558  1 645  3 558  1 645 

Write-down of inventory to net realisable value  –    4  –    4 

operating profit before changes in  
working capital

40 214 30 781 39 038 29 002

Decrease in trade and other receivables 13 444  124 233 38 154  94 025 
Increase in inventory and contracts in 
progress (4 676)  (17 630) (5 692)  (14 510)

(Decrease)/increase in advances received (77 791)  122 880 (77 791)  122 880 
Decrease in trade and other payables and 
provisions (30 266)  (37 192) (36 505)  (28 489)

Net working capital changes (99 289) 192 291 (81 834) 173 906

Cash (utilised)/generated from operating 
activities (59 075) 223 072 (42 796) 202 908

for the year ended 31 March 2010
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Level 1 Level 2 Level 3 Total 

31 March 2010   

Derivative financial liabilities (115) (115)

31 March 2009

Derivative financial liabilities (190) (190)
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

24 CASH AND CASH EQuIVALENTS
Fixed deposits  518 115  455 620  491 000  416 000 

Call deposits  193 724  235 364  189 000  235 000 

Bank balances  87 764  91 164  85 903  83 460 

Cash on hand and cash deposits  379  380  375  370 

799 982  782 528 766 278   734 830  

25 RELATED pARTY TRANSACTIoNS
The CSIR is one of 29 schedule 3B National Government Business Enterprises in terms of the Public Finance Management 
Act, Act 1 of 1999 as amended by Act 29 of 1999, and therefore falls within the national sphere of government. As a 
consequence, the CSIR has a significant number of related parties, being entities that fall within the national and provincial 
sphere of government. Amounts due from/(to) these entities are subject to the same terms and conditions as normal trade 
receivables and trade payables.       

In addition, the CSIR has a related party relationship with its subsidiaries (see Addendum A) and joint ventures and 
associates (see note 8). Unless specifically disclosed, these transactions are concluded at arm’s length and the Group is 
able to transact with any entity.         
     

            
  

            
  

for the year ended 31 March 2010
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GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

25 RELATED pARTY TRANSACTIoNS (continued)
25.1 Transactions with related parties

The following is a summary of transactions with related parties during the year and balances due at year-end:

Constitutional institutions

Services received  335  362  335  362 

Amount due to  –  (101)  –  (101)

Major public entities

Services rendered  216 163  189 430  216 163  189 430 

Services received  6 759  7 835  6 759  7 835 

Amount due from  16 778  21 006  16 778  21 006 

National public entities

Services rendered  61 292  53 105  61 292  53 105 

Services received  2 297  156 022  2 297  156 022 

Amount due from  7 163  6 934  7 163  6 934 

National government business enterprises

Services rendered  2 302  2 776  2 302  2 776 

Services received  3 101  2 276  3 101  2 276 

Amount due (to)/from  (2 478)  999  (2 478)  999 

provincial public entities

Services rendered  1 421  975  1 421  975 

Services received  –  10  –  10 

Amount due from  309 –  309 –

provincial government business enterprises

Services rendered  2 460  1 933  2 460  1 933 

Services received  10  150  10  150 

Amount due from  331  339  331  339 

for the year ended 31 March 2010
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25.2 Transactions with key management 
Total remuneration of key management is included in employees’ remuneration (refer to note 19 for remuneration of Executive 
Management).           
  

GRoup CSIR

2010 2009 2010 2009 

R’000 R’000 R’000 R’000 

25 RELATED pARTY TRANSACTIoNS (continued)
25.1 Transactions with related parties (continued)

Government departments

Services rendered  924 890  745 355  924 890  745 355 

Services received  5 801  100  5 801  100 

Amount due from  84 192  31 105  84 192  31 105 

Subsidiaries

Services rendered  4 485  16 979 

Services received  3 858   – 

Amount due (to)/from  (212)  21 918 

Assets sold to subsidiaries  –  4 290 

Associates

Services rendered 527  2 243 527  2 243 

Amount due from 80  1 174 80  1 174 

for the year ended 31 March 2010
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Net asset value disposed  327 

Loss on deregistration  (327)

Total consideration  –

Net cash outflow arising on deregistration of interest in subsidiary

Bank balance and cash disposed  –

26.2 South African Inventions Development Corporation (SAIDCoR)
The Group held 100% of the issued share capital in the South African Inventions Development Corporation. The Inventions 
Development Act, 1962 (Act No. 31 of 1962) was repealed upon the promulgation of the Technology Innovation Agency 
Act, 2008 on 17 November 2008 and SAIDCOR was thereby disestablished.

The net assets of SAIDCOR on disestablishment were as follows:    

Net asset value disposed 3

Loss on deregistration  (3)

Total consideration  –

Net cash outflow arising on deregistration of interest in subsidiary

Bank balance and cash disposed  –

for the year ended 31 March 2010
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GRoup

2009 

R’000 

26 DEREGISTRATIoN AND LIQuIDATIoN of SuBSIDIARIES
26.1 Implico BV

The Group held 100% of the issued share capital in Implico BV.  The company was deregistered on 9 October 2008.

The net assets of Implico BV on deregistration were as follows:    
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31 March 2010

Addendum A: Interest in subsidiaries

Country of
incorporation

         Interests of the CSIR

Consolidated subsidiaries  Issued         Effective holding  financial Shares at cost less accumulated
  capital   year-end  impairment losses
   2010 2009  2010 2009 
  R’000 %   %    R’000  R’000

Direct investments       

Technology Finance Corporation South Africa  5 200   100   100  31 March  4 650  4 650 
(Pty) Ltd (Technifin) 

Technovent (Pty) Ltd South Africa  5 000   100   100  31 March   –  –

Quotec Limited United Kingdom 20 100 100 31 March 353 705

The Group has interests in three dormant companies. Details of these interests are available at the CSIR’s registered office.

5 003  5 355
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 Net indebtedness less accumulated impairment losses Net investment General nature of business
 to subsidiaries by subsidiaries      
 2010 2009 2010 2009 2010 2009  
 R’000  R’000  R’000  R’000  R’000  R’000   

Interests of the CSIR

 –  –  13 262  13 216   17 912   17 866 The acquisition and transfer of technology to industry by licensing
       new inventions, providing finance to develop technology and  
       venture capital for the exploitation thereof. 

 – – 4 464 4 464 4 464 4 464  The company sources technologies and entrepreneurs from the 
       CSIR, other S&T institutions, universities or any developer of 
       technology and develops these into viable businesses with the 
       aim of spinning them off for capital gain and/or public good.  

 – – 4 800 5 368 5 153 6 073 The principal activity of the company is that of consultants on 
       technology auditing, technology evaluation and technology 
       transfer on behalf of clients in the public and private sectors.

 –  –   22 526 23 048  27 529  28 403
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disclosure of expenditure 
relating to the soccer  
world cup  

Details of the distribution of soccer tickets acquired after financial year-end are as follows:

 Quantity  R’000 

Clients/stakeholders  10  115 

Accounting authority: executive  3  34 

Accounting authority: non-executive  2  23 

Senior management  16  97 

Other employees  9  45 

 40  314 

The CSIR incurred expenditure of R199 293 on 397 soccer shirts delivered after financial year-end. None of the above 
expenditure was funded from CSIR Parliamentary Grant income.

for the year ended 31 March 2010
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abbreviations

AFIS Advanced Fire Information System 
AFM Atomic Force Microscope 
AFSSA Action for a Safe South Africa 
AIDC Automotive Industry Development Centre 
AIPF Associated Institutions Pension Fund 
ARC Agricultural Research Council 
ARVs Anti-Retrovirals 
ASGISA Accelerated and Shared Growth Initiative  
 for South Africa
ASR Automatic Speech Recognition 
BatCOC Battery Centre of Competence 
B-BBEE Broad-Based Black Economic Empowerment
BG4A Blue Gene for Africa 
BMS Bridge Management System 
C4 CSIR Cluster ComPuting Centre 
CC Competency Centres 
CHPC Centre for High Performance Computing 
COGTA Cooperative Government and  
 Traditional Affairs 
COMRO Chamber of Mines Research Organisation 
DD Digital Doorway 
DHS Department of Human Settlements 
DIFR Disabling Injury Frequency Rate 
DIMS Data Information and Management System
DPTRW Department of Public Transport, Roads  
 and Works 
DRFM Digital Radio Frequency Memory  
DST Department of Science and Technology 
DTI Department of Trade and Industry 
DWAF Department of Water Affairs and Forestry 
EODC Earth Observation Data Centre  
EU European Union 
FCTR Foreign Currency Translation Reserve 
FFA Forest Fire Association 
FSI Fluid-Structure-Interaction 
FST Flame, Smoke And Toxicity 

GAAP Generally Accepted Accounting Practice  
GDP Gross Domestic Product 
Geo ICT Geospatial Information and  
 Communications Technology 
Geo-4 Global Environmental Outlook  
 Environment  for Development 
GEOSS Global Earth Observation System of Systems
GIS Geographic Information System 
GPS GlobaL Positioning System  
GRA Global Research Alliance  
GWI Global Warming Impact 
HCD Human Capital Development 
HIV Human Immunodeficiency Virus  
HLT Human Language Technologies 
HPC High Performance Computing  
HPLC High Performance Liquid Chromatography 
HVS Heavy Vehicle Simulator 
IAS  International Accounting Standards 
ICS&S Information and Communications Systems  
ICT Information and Communications Technology
IFRIC  International Financial Reporting    
 Interpretations Committee 
IFRS  International Financial Reporting Standards 
IP Intellectual Property 
IPTTAC Intellectual Property and Technology  
 Transfer Advisory Committee  
ISAR Inverse Synthetic Aperture Radar 
KPI Key Performance Indicator 
KRA Key Results Area 
Lidar  Light Detection and Ranging 
M(X)DR Mulit-Drug Resistant 
MOU Memorandum Of Understanding 
MRC Medical Research Council 
NAP National Accessability Portal 
NASA National Aeronautics and  
 Space Administration  
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NATFIBIO Natural Fibre Reinforced Biocomposites 
NCNSM National CentRe For Nano-Structured   
 Materials
NEMP National Estuarine Management Protocol 
NEPAD New Partnership for Africa’s Development 
NGO Non-Government Organisation  
NIKSO National Indigenous Knowledge  
 Systems Office 
NMISA National Metrology Institute of South Africa
NMR Nuclear Magnetic Resonance 
NSI National System of Innovation 
NWU  North-West University 
OSS Open Source Software 
PABX Private Automatic Branch Exchange 
PBMR Pebble Bed Modular Reactor 
PCT Patent Cooperation Treaty 
PFMA Public Finance Management Act 
PG Parliamentary Grant 
PISA South Africa Photonics Initiative 
PKM Parallel Kinematic Machine 
PREMIS Professional Real Estate Management   
 Information System 
PULSE Public Understanding of Laser Science  
R&D Research and Development 
RAP Research Advisory Panel 
RCS  Radar Cross Section 
RD&I Research, Devoplemt and Innovation 
REACH Registration, Evaluation, Authorisation  
 and Restriction of Chemicals 
REAF Rural Economic Assistance Fund 
RICS Research and Innovation Core Skills 
RNA Ribonucleic Acid  
RRA Regional Research Alliance 
SAAF South African Air Force 
SABINA Southern African Biochemistry And  
 Informatics Network 
SAEOS Southern African Earth Observation Strategy

SAIDCOR South African Inventions Development   
 Corporation 
SAN South African Navy 
SANAS South African National Accreditation System
SANBIO Southern African Network for Biosciences 
SANDF South African National Defence Force 
SANERI South African National Energy Institution 
SANRAL South African National Road Agency Ltd 
SANREN South African National Research Network 
SAPS South African Police Service 
SASL South African Sign Language 
SCSR Self-Contained Self-Rescuer 
SEBAL Surface Energy Balance Algorithm For Land
SET Science, Engineering and Technology 
SETI Science, Engineering and Technology   
 Institution 
SEWES Sensors and Electronic Warfare  
 Engagement Simulation 
SIL Systems Integration Laboratory 
SMS Short Message Service 
SODIS Solar Disinfection South Africa  
SRP Strategic Research Panel 
TEI Tertiary Education Institute 
TIP Toolkit for Integrated Planning 
TRLA Technology Readiness Level Assessment 
TTS Text-To-Speech 
TWO Transboundary Waters Opportunity 
UA Unmanned Aircraft 
UNESCO United Nations Educational, Scientific  
 And Cultural Organization 
UNICEF United Nations Children’s Fund 
USD United States Dollars 
USSD Unstructured Supplementary Service Data 
UV Ultra Violet 
VLDS Very Large Data Sets 
WASP Wide Area Surveillance Project 



annual report
2009/10

CSIR A
N

N
U

A
L REPO

RT 2009/10

PO Box 395, Pretoria, 0001,  

South Africa

Published by:  

CSIR Strategic Communications  

and Stakeholder Relations

Enquiries: Tel +27 12 841 2911

Email: query@csir.co.za 


	FRT COVER
	IFC
	2 contents final b
	3 ceo final
	4 built env final
	5 d&s final
	6 energy final
	6 health final
	7 industry final
	8 nat env final
	9 ict final
	10 adv inf final
	11 knowledge diss final 77
	12 CORP GOV
	13 EXEC FINAL
	14 fins 165 final
	BK cover



