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WELCOME TO 2016 – January is over 

and Christmas is almost here. But I have 

developed a phobia for not spending 

money on gifts, or, quite frankly, for not 

spending money at all in our current 

economic climate. It’s incredible how our 

spending habits transform when children 

appear on the scene, simply because we 

want them to have better than we had. 

Th e cost of education is going to expose 

and manipulate that sentiment when my 

time comes. I think I am about to have 

my chips – my almost three-year-old 

daughter has already expressed aspira-

tions to be a Silly Engineer, like her dad.

I often advocate professional reg-

istration for academics, and there have 

been some dramatic confrontations on 

the subject in our industry. Having held 

a revealing discussion recently with a 

registered Head of Department at one of 

South Africa’s leading civil engineering 

universities, I thought I should lay into the 

topic with indubitable clarity. I’m afraid 

one of the considerations of whether my 

child will be studying civil engineering 

at your university, if that is the path she 

takes, is the number of professionally reg-

istered engineers in your civil engineering 

department. I am concerned that if you 

have too few, she might indeed just end up 

being a Silly Engineer.

So here’s the thing – if one is training 

students to become engineers, the trainer 

ought to be an engineer, for a student is 

not greater than his master. It would be a 

diff erent story if academics were training 

students to become professors only. Most 

graduates, however, go on to become 

practising engineers. Th e most important 

argument is based on the culture of civil 

engineering – very often students’ fi rst 

exposure to the world of civil engineering 

is the university’s civil engineering de-

partment and its lecturing staff . Th is is 

why I revered my teachers, lecturers and 

academics who were senior, registered 

and well respected professors. Making 

civil engineering real, they brought to me 

the bigger picture of civil engineering that 

was beyond academia, book knowledge 

and lecturing. 

If there is one thing that we have 

learnt from the #feesmustfall saga, it 

is that students are not dof. Th ey want 

to trust what they are being taught. 

University is generally the fi rst point of 

contact and inspiration regarding civil 

engineering, and most students these 

days formulate impressions of what to 

expect in industry through their experi-

ence with lecturers, course content, 

facilities, and so on. Very often students 

research their lecturers by google-ing 

their credentials. With SAICE stressing 

the importance of professional registra-

tion to students, guess what happens 

when they fi nd their favourite lecturer is 

not professionally registered. 

I make no bones about the subject. 

All academics who lecture core civil 

engineering courses should be profes-

sionally registered, or make the eff ort 

to be registered, or seek assistance to be 

registered. I also challenge the SAICE, 

SAFCEC and CESA networks to respond 

to our academics’ concerns and struggles 

to fi nd design, and construction and pro-

ject management experience with a view 

to register. Th ose who wish to get them-

selves approved should not be muzzled. 

Professional registration is more than 

a document that enables individuals and 

companies to secure work. It is a refl ec-

tion of professional identity accorded 

to individuals by their peers, and it lets 

the world know that they can trust us 

with their lives. We consecrate ourselves 

into an exclusive group of tried and 

trusted men and women of engineering, 

but we seem to have lost our regard for 

professional registration, particularly at 

academic institutions and in the public 

sector. Th is is, however, non-negotiable. 

Furthermore, I believe the process 

of professional registration should be 

an intense one, due to the personal, 

professional and public responsibility 

associated with such accreditation. 

When we get it wrong, people die. Th e 

bar, therefore, should be high; we are a 

unique and exclusive bunch – a humble 

bunch, but exclusive nonetheless. I make 

proportional argument for recognition 

and compensation for registered profes-

sionals. We should not shy away from 

these discussions. 

A certain measure of rhythm, rhyme 

and harmony is required to show com-

petency in engineering. In the absence of 

other codes or standards, the only measure 

at this stage is professional engineering 

registration. SAICE is currently champi-

oning the establishment of other processes 

to include other measures, but at this stage 

ECSA registration is what we’ve got. Until 

fresh augmentations are installed, we have 

to believe in this song. 

007 I want you to know I believe in your song, 
your rhythm and rhyme and harmony.

 (Lyrics from Drift Away by Mentor Williams, 1972)
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O P I N I O N

INTRODUCTION
It has now become the norm to wake up 

to news of yet another service delivery 

protest in this great country of ours. 

This pandemic has become the scourge 

of our communities and there seems 

to be no cure. As public infrastructure 

gets destroyed, we all watch and join 

in singing the favourite chorus,“Ha-

ha, the black government is failing". 

Well, continue singing folks, but that 

chorus will never change the trajectory 

of failure until people pause and take 

responsibility and challenge the status 

quo head on. The only change catalyst 

in this scenario is the massive kilojoules 

of brainpower within the circles of my 

fellow professionals. It’s time to rise up 

to the occasion and trigger the engi-

neering revolution.

ELITICISM
Looking back to my early college days, I 

replay how politics was always shunned at 

the engineering faculty. Th ose who chose 

to pursue student politics were often 

regarded as gentiles, while the other crew 

regarded themselves as the circumcised 

Calculusees. Th is mentality of engineers 

shunning anything that doesn't require 

solving a Fourier series or indulging in 

fi nite element analysis is tattooed into the 

generation of engineers we have today. I 

was part of the christened Calculusees 

until I met salvation, and now wish to de-

colonise the minds of those who still are.

In 2007 when I joined the water re-

sources management team at a consulting 

fi rm, everyone was looking down upon 

this section of soft engineering. Not 

many young engineers wanted to be in 

that space either. I also felt that pressure, 

and I was of the opinion that anything 

planning-related was not engineering. 

I felt one needed to be running and 

producing complex software models to 

become a real engineer. Regrettably the 

training regimen for one to gain profes-

sional registration is partly built on this 

thinking. I had to fi nd my way out, and 

I did. I became one of those who took 

pride in determining computational fl ow 

dynamics and pressure surges. Th at was 

engineering, or so I thought.  

But one evening I received a call 

from a municipal engineer literally beg-

ging me to join a certain municipality. 

His desire was to get professionally 

registered people to join the public 

sector, so under duress I dragged myself 

Time for an
engineering revolution

Alex van Niekerk Pr Eng

Planning, Toll and Traffic Manager

SANRAL

niekerka@nra.co.za 

Desire Sibanda Pr Eng

Senior Manager: Water Services Authority

uMkhanyakude District Municipality

sibanda.desire@outlook.com 

This mentality of engineers 

shunning anything that 

doesn't require solving a 

Fourier series or indulging 

in fi nite element analysis is 

tattooed into the generation of 

engineers we have today.
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there. At the back of my mind I had 

the notion: why should an engineer 

waste himself in government when he 

can work in the private sector without 

hassles. When I then resigned, every-

one was indeed saying, “Hey, what are 

you doing? You won’t be practising 

engineering there. You literally are 

wasting yourself." This is a common 

ridicule that public service engineers 

face. They carry the stigma that they 

know nothing. Eliticism in everything 

calculus continued. 

EYES OPENED WIDE
Of all the experiences I have had in my 

career so far, I must confess that it is my 

current stint in the public sector that has 

opened my eyes. I am experiencing the 

great need out there for our skills, which 

are unfortunately locked up in fancy offi  ce 

parks. Th e public is crying for you, my 

fellow engineers. Yet, while sitting in our 

air-conditioned offi  ces, we are up in arms 

in forums blaming the government for not 

rolling out work.

Each year infrastructure grants are 

gazetted, and most of the time under-

expenditure is incurred. Government 

is failing. Yes, it is, but who consti-

tutes the government? It is the public 

service officials who plan, present 

their ideas and then implement them. 

Those are the people who are failing. 

The big question is, “Why then are 

they failing?” It is the answer that says 

“government departments employ 

incompetent people” that I want to dis-

sect, thereby hopefully mobilising like-

minded people to catalyse change.

That culture of eliticism in anything 

calculus is, in my view, the root of 

many of the problems we have today. 

Engineers shun the public sector, chick-

ening out of standing their ground in 

political circles to protect their domain. 

A while back, when a municipality 

that I am associated with was facing 

a water services crisis, a meeting was 

convened by the Sector Department 

of Cooperative Governance and 

Traditional Affairs to find a solution. 

In a meeting that required sound tech-

nical advice and strategic engineering 

solutions, out of all the delegates in the 

room less than a quarter were engi-

neers. Furthermore, the discussion was 

being led by non-engineers. I said to 

myself, something is wrong here. Why 

have engineers succumbed to pressure 

from the outside world to give away 

their birth right? The question to ask 

ourselves is, “Why do engineers agree to 

be the Esaus of this world?”

SOME EXAMPLES OF DEPLOYMENT 

Department of Health

Th e Minister of Health, Dr Aaron 

Motsoaledi, holds a Bachelor of Medicine 

and Surgery degree. By virtue of being a 

medical doctor I believe he understands 

the intricacies and the sensitive nature 

of the medical fi eld. Does he possess the 

minimum competency required to lead 

the fi eld? I believe so, yes, and I am sure 

most people would agree.

Department of Justice and Correctional Services

Th e Minister of Justice, Advocate Tshililo 

Michael Masutha, holds a BJuris degree 

from the University of Limpopo (at 

the time the University of the North), 

and an LLB degree from the University 

of the Witwatersrand. Does he have 

the minimum competency to run the 

Department? I am sure that, based on his 

academic qualifi cations, most would agree 

that he does.

Department of Water and Sanitation

Th e Minister of Water and Sanitation, 

Nomvula Mokonyane, holds a Certifi cate 

of Local Government and Provincial 

Government Law from Sweden and 

a Certifi cate Course in Emerging 

Economics from Wharton Business 

School. Is this a professional engineering 

fi eld? Does she possess the minimum 

competency level to understand the 

hydrological cycle, water resources yield 

modelling, or the dangers of heavy metals 

in our water systems? 

Department of Transport

Th e Minister of Transport, Dipuo Peters, 

holds a Bachelor of Arts degree in Social 

Work from the University of the North. 

Is this a professional engineering fi eld? 

Should this person not have at least a 

basic knowledge of transportation system 

management to direct the country mean-

ingfully in that area?

Department of Public Works

The Minister of Public Works, 

Thembelani Thulas Nxesi, holds a 

Bachelor of Arts degree from the 

University of Fort Hare. This requires 

a pause! The irony here is that this is 

the Minister responsible for guarding 

the Engineering Profession Act. Does 

he possess the core competencies to 

manage public infrastructure and 

govern the work of professional engi-

neers? I have my doubts.

Department of Energy

Th e Minister here, Tina Joemat-

Pettersson, holds  a Higher Diploma in 

Education from the University of the 

Western Cape, a degree in Executive 

Management in Education from the 

University of Cape Town, and a Bachelor 

of Arts in English and History from the 

University of the Western Cape. Surely 

this portfolio is highly technical and 

requires someone who has mastered the 

law of conservation of energy. Based on 

her qualifi cations she is certainly better 

suited for the education portfolios. 

RECLAIMING OUR BIRTHRIGHT
It would seem, therefore, that a number of 

the other professional fi elds are being run 

by people with core competencies in those 

fi elds. Why then are engineering-related 

fi elds being run by people with Bachelor 

of Arts competencies? What makes the 

government of the day think that in 

health they need a medical doctor to lead, 

but in water they can put whosoever is 

available and expect sound strategies and 

solutions from that individual? 

Th e consequences of these political 

decisions are far-reaching:

 ■ Th e top echelons of these aff ected 

departments have been staff ed with 

people who have no core competencies 

in the various fi elds of engineering, 

resulting in unsound strategies. A 

quick look at the boards of all the 

parastatals falling under these de-

partments will bear witness to this. 

How can the Minister of Water and 

Sanitation oppose the appointment of 

a Director General who has no water 

and sanitation competencies to lead the 

Department when that Minister is not 

technically qualifi ed?

 ■ Municipalities, whose main function 

is to provide engineering services, 

are being led by non-technical people 

who do not appreciate that the core 

of a municipality is its technical de-

partment, and that this department 

should be well staffed and adequately 

budgeted for.

While this is happening, where are the 

engineers? Where is the Engineering 
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Council of South Africa to defend the 

integrity of the profession and to protect 

the public? Allow me then to say that 

engineers have sold their birthright and 

are now at the mercy of non-technical 

people to determine the direction of 

engineering. The non-technical people 

have no code of conduct binding them, 

resulting in shoddy service delivery pro-

jects that are executed in a manner that 

produces no tangible benefits. Money 

continues to go down the drain, whilst 

service delivery protests are on the rise. 

Fellow engineers, let us grab our posi-

tion and demand that engineering work 

be done by engineers, and nobody else. 

It is time to look at the bigger perspec-

tive, rather than indulging in complex 

mathematical equations. Perhaps one 

could venture to say that service de-

livery protests are on the rise because 

the engineering profession is currently 

not sustainable, and under threat. Many 

engineers are trekking to the Middle 

East or to Australia. 

If the doctors and advocates can get it 

right, why can’t we? I challenge engineers 

to actively take part in politics and de-

mand their quota.

The general belief is that there is 

a shortage of engineering skills in the 

country, but I beg to differ. It is my 

view that the distribution of available 

engineers is skewed. The consulting 

engineering field is full of engineers 

who find it difficult to complete time 

sheets every week, yet there is so much 

engineering work to be done in the 

public sector. 

Grant money is not being spent, be-

cause the public sector has gone to waste 

due to lack of engineering leadership. Th e 

few engineers who are still there have 

been reduced to drivers moving from one 

place to another for endless and unpro-

ductive meetings, leaving no-one to do 

strategic engineering work. 

BACK TO BASICS
The Back to Basics Programme, 

launched to build and strengthen the 

capability and accountability of munici-

palities, should start from the top, with 

engineering sector departments being 

led by engineers. There will never be 

smooth service delivery without a full 

complement of competent technical 

staff in both national and local govern-

ment departments. 

Let us also remember that sound and 

sustainable engineering solutions can 

only be found through the understanding 

of the needs of the population to be 

served, and knowledge of the local dy-

namics and conditions. Our consulting 

engineering colleagues are mostly sitting 

in big cities, with many young engineers 

designing for work that they have not 

seen with their own eyes to better com-

prehend the problem.

ECSA, it’s time to set up an appoint-

ment with President Jacob Zuma and 

his ANC to demand that engineers be 

deployed as Cabinet Ministers. I would 

like to see Jacob falling and Esau rising 

to the occasion. It’s time to resuscitate 

the departments of old which were 

pregnant with knowledge and gold fields 

for cadet training.

Bring back the engineer to the public 

sector! 

National Tel: +27 87 742 2710
International Tel: +27 31 705 0500
Branches: Durban (HO), Johannesburg,
Cape Town, East London, Tongaat (Factory)
www.maccaferri.com/za
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O P I N I O N

High-Performance Walls
Improve the performance of homes, buildings and roads with 
geotextile technology that helps boost strength, durability 
and speed of construction.

With high-tech reinforcement solutions for greater wall 
heights and design solutions that integrate into the 
environment, Kaytech will help you to create strong 

durable, maintenance-free and cost-effective retaining wall 
structures.

Kaytech has the products and professional engineering 
support to give you the complete solution.

For more information, contact Kaytech today.
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Johannesburg 011 922 3300

Port Elizabeth 041 453 0755

East London 043 727 1055

Cape Town 021 531 8110

Durban 031 717 2300

www.kaytech.co.za
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I N A U G U R A T I O N  O F
S A I C E  2 0 1 6  P R E S I D E N T

SAICE’s 
113th President During a small, intimate dinner 

towards the end of last year 
(18 November), SAICE stalwart, 
Dr Chris Herold, was inaugurated 
as the Institution's president for 
2016. In his inspiring address 
Chris discussed the problems 
around engineering capacity 
and procurement, sharing his 
conviction that the engineering 
fraternity is packed with enough 
talent and energy to help haul 
our country out of its current 
problems. Turn to page 15 
if you would like to read his 
inaugural address.

Changing of the guard – Malcolm Pautz (2015 President) passes the presidential chain on to 
Dr Chris Herold for the 2016 term, assisted by SAICE staff members Willandri Cockroft and 

Lorraine Mpofana 

SAICE past presidents, true to SAICE tradition, taking wine with the new president
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P R O F I L E  O F  S A I C E  2 0 1 6  P R E S I D E N T

A CALLING BECOMES CLEAR  
Chris jokes that his latent interest in water engineering began as 

a little boy in Johannesburg in the 1950s where the sole aim of 

building mini mud dams was to blow them up with fi recrackers 

to watch the toy soldiers wash away. 

Fortunately the desire to create ultimately won out over the 

urge to destroy. Science ability and a bursary from the South 

African Railways and Harbours (SAR&H) saw him follow in his 

father’s engineering footsteps, and in 1969 he had enrolled in 

mechanical engineering at the University of the Witwatersrand 

(Wits). By the end of the year though, the appeal of ‘big picture 

thinking’ that civil engineering off ered made him change fi elds. 

Chris distinctly recalls the moment when he knew what focus 

his civil engineering career would take. “Prof Des Midgley gave 

a double lecture on the topic Water for Peace in Southern Africa. 

From the start of his career, Chris has been 
motivated by the desire to use water for peace in 

southern Africa. Indeed, this was the subject of 
his fi rst paper published in 1973, and this vision 
has underpinned his career. Although his ‘water 

for peace’ focus has come full circle after an 
initial startling conviction during a lecture from the 

brilliant Prof Des Midgley, it has not always been 
smooth sailing for Chris – for a career in water 

engineering, ironically he started out working in 
one of the driest deserts on earth.   

Living
purposefully 

Chris with Marina, the love of his life

Happy childhood days in Johannesburg in the 1950s 
– Chris, second from right, with his mother Esther, 
brother Russell and father Edward
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It soon had my friends nodding off  to sleep, but I was riveted. I 

had the inescapable conviction that this was the direction that I 

had long sought and it has remained the focus of my career ever 

since.” Hence the title of his fi nal-year technical paper was Water 

for Peace. It was judged as best paper and later published. 

Upon graduating Chris managed to do an MSc under Prof 

Midgley, but his aspirations for a water engineering career was 

waylaid. At fi rst the head of the SAR&H refused permission for 

him to take a year’s unpaid leave to work on the MSc, then, once 

persuaded, only on condition that the MSc related to railway 

engineering. Th is was a far cry from Chris’s ambition to work on 

the intriguing Pretoria-Witwatersrand-Vereeniging-Sasolburg 

(PWVS) project that was soon to start under Prof Midgley (a pro-

ject which involved developing a comprehensive suite of models 

to simulate the water resources and salt circulation in the PWVS 

river system). 

For the next two years (1974–1975) Chris set his mind to 

working contentedly in the SAR&H track research department, 

and in addition to his Master’s research, developed an ambitious 

new computer system to store and analyse system-wide rail and 

sleeper data and rail traffi  c information to assist with systematic 

maintenance. Th e last few months of 1975 he fi lled in as District 

Engineer after his predecessor’s resignation, and the following 

year he was promoted to District Engineer – a rapid rise which 

humbled Chris who knew Assistant Engineers normally had to 

wait 15 years before being promoted. 

Transferred to Windhoek, Namibia (then South-West Africa), 

he was assigned the task of building a new 30 km railway line 

between Swakopmund and Walvis Bay, a location where sand 

dunes would wander across the tracks, boxing trains in. A 

sudden dearth of funds prevented the commencement of con-

struction until much later. He dryly says his crowning construc-

tion achievements were confi ned to a new three-storey wing to 

a railway hostel and a mess and ablution block in the Windhoek 

shunting yard.

FINDING A NICHE
In 1977 his eye caught a small ad to join Stewart Sviridov and 

Oliver (SSO, later merging to form Stewart Scott, now Royal 

HaskoningDHV), which involved being seconded to work at 

the Hydrological Research Unit at Wits University under Prof 

Des Midgley on the PWVS project he had initially wanted to do 

his MSc on three years before. Chris then knew that the time 

spent working, feeling his calling shrouded, had in fact forged 

and sharpened the tools he had needed: “Th e extra few years of 

experience and maturity had shaped me for this daunting task, 

and in fact I was inspired to formulate the broad direction of the 

research work before I had reached the interview.”

After the fi rst year in the new job he turned the research he 

was doing into a PhD and ended up doing the very research on 

the PWVS project that he had felt called to, while being paid 

as a consulting engineer. Th e research, completed in 1980, was 

ground-breaking and included the comparison of various options 

to ameliorate the severe salinity problems that were being experi-

enced in the Vaal River and the crucial Rand Water Board supply. 

During the project Chris developed daily and monthly time-step 

catchment hydro-salinity models paralleling Dr Bill Pitman’s 

renowned rainfall-runoff  model. A suite of hydro-salinity models 

of the entire Vaal River system was also developed. Operating 

rules to simultaneously account for both hydrology and salinity 

were incorporated, resulting in a world fi rst, where quantitative 

and qualitative modelling were combined to plan complex water 

resource systems. 

“Aside from being lots of fun to develop, this model found 

immediate application in addressing the acute salinity problems 

manifesting in the Vaal Barrage catchment and the Vaal River 

system. As early as 1981 the highly cost-eff ective PWV blending 

option, with a benefi t–cost ratio of 30, was identifi ed, although 

it took another few years to convince rightly sceptical scientists 

and operators that extra water could be released from the Vaal 

Barrage without jeopardising system yield. We are still reaping 

the economic benefi t of this through its successor, the Vaal 

Barrage dilution option.” 

WATER FOR PEACE
As these models were being developed and fi nding early applica-

tion, water became more constrained in South Africa and water 

politics began to play a much more prominent role. 

“At this time there was growing urgency to import water 

from Lesotho, thereby demonstrating the link between water 

and peace. By then, escalating water demands called for a much 

bigger water transfer than could be delivered by the earlier iden-

tifi ed Lesotho Highlands Oxbow Scheme, and all the phases of 

the Lesotho Highlands Water Project (LHWP) were conceived. 

Because the South African government was desperate for much 

needed water, soured diplomatic relationships with Lesotho 

were mended and the comparison of cost alternatives between 

the LHWP and the cheapest South African alternative were un-

dertaken. It was around this time that another alternative – the 

Orange Vaal Weirs Scheme (OVWS) – showed engineering costs 

which were so favourable that it started to become competitive 

with the LHWP.

“Naturally this held appeal for those in government who 

were not keen on depending on a black state for strategic water 

resources. Fortunately, due to sensitisation of the economic 

impact of salinity costs, the Department of Water Aff airs (DWA) 

wanted to know the impact of the OVWS.” Th is fell to the ever-

conscientious and industrious Chris. 

“Working day and night I incorporated the chain of 37 weirs 

linking the Orange River at Douglas to the Vaal Barrage, together 

with complex operating rules, into the system model, simulating 

water and salt movement that could be in both directions from 

the pool of the same weir, depending on the incremental catch-

ment runoff . Th e upshot was a report showing that the OVWS 

would dramatically increase the salinity of the water abstracted 

by the Rand Water Board, resulting in the doubling of the total 

engineering costs of the scheme. After that the OVWS was 

dropped as an alternative. Th e result has been a long and mutu-

ally benefi cial relationship between South Africa and Lesotho 

where water is indeed being used for peace. 

“Interestingly this, my greatest engineering contribution, 

was not derived from something that was built, but from 

something that was not built. Th e importance of considering 

the alternatives in suffi  cient depth to identify the best option 

at the earliest possible planning stages cannot be overem-

phasised. Had the OWVS been built, it would have placed an 

unbearable albatross on the South African economy for many 

decades to come, while at the same time depriving Lesotho of 

much needed development. Moreover, who can calculate what 

would have happened if the South African government had not 
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Since drawing attention to the water crisis in 

2008, Chris has also found himself drawn more 

and more into the energy debate as it continues 

to impact and affect South Africa’s capacity to 

develop and maintain key water infrastructure – 

articulating well a crisis which cannot be dealt 

with in isolation.

Proud father – Chris with his younger two daughters 
Cherith (left) and Sarah at his eldest daughter’s wedding

Joyous celebrations on Chris’s 60th birthday – from left : son-in-law Brandon, 
daughters Bronwyn and Cherith, Chris, Marina, daughter Sarah and son-in-law Jay
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learned the benefi t of cooperating with our African neighbours? 

How much more is the incalculable value of water cooperation 

in helping to change the attitudes of those wielding power and 

helping to change history?”  

Th e next years at SSO (Chris would later become partner and 

then director in the newly merged Stewart Scott International) 

were spent developing numerous options for improving water 

quality in the Vaal River-Gauteng system, leading to some highly 

cost-eff ective options for solving practical engineering problems. 

WATER CRISIS
“After the 1994 elections I began to wonder if my call to use 

water for peace had come to an end, although the concept kept 

on popping up in my mind as I did my best on various research 

and other projects.”   

Having chaired the SAICE Water Engineering Division once 

before, at another of its division meetings in 2008 he was re-

quested to chair it again. Resolving to decline due to work com-

mitments, he received the unbidden conviction that the biblical 

words of Esther 4:14 applied. So, without knowing quite why, he 

reluctantly took up the reins again. At the next SAICE Council 

meeting the question, “Are we facing a water crisis similar to the 

energy crisis?” was asked, and Chris then recognised that this 

was the role that he had been positioned to play. 

“The upshot was an escalating and very challenging 

quest to first dispel complacency among decision-makers. 

Increasingly I find myself cast into the uncomfortable shoes 

of the unpopular prophet Jeremiah who had to keep pointing 

out the consequences of the actions of his people. I hope and 

pray that the result for our nation will be much happier, which 

it can be if we all listen and our leaders heed the warning and 

take appropriate action.”

Since drawing attention to the water crisis in 2008, Chris has 

also found himself drawn more and more into the energy debate 

as it continues to impact and aff ect South Africa’s capacity to 

develop and maintain key water infrastructure – articulating 

well a crisis which cannot be dealt with in isolation.

PRESIDENTIAL FOCI
Chris has two presidential emphases for the year. Th e fi rst is 

the need to rebuild technical capacity in the public sector. Th e 

second is to motivate improved procurement policies for engi-

neering services. “Both are daunting tasks that will not be com-

pleted overnight and cannot possibly be attained by one person 

acting alone. But SAICE is a treasure trove of talent and creative 

energy that can and must be mobilised.”   

NEVER A DULL MOMENT 
Apart from fi nding his professional niche in the 1980s, Chris 

met his wife Marina in 1982, an occupational therapist who also 

shares his strong Christian faith and involvement in the ministry. 

Th is faith saw him through even when seeming tragedy came 

in 1998 – a cerebral haemorrhage which nearly took his life. “It 

happened at the gym – while accumulating points for Discovery 

Health,” he adds with his typically dry wit, “but thanks to God 

my recovery was complete, except for a couple of inconsequential 

physical impairments.” 

Chris and Marina have three daughters – Bronwyn, Sarah 

and Cherith – and, when not addressing the growing issues 

arising from the looming water crisis, Chris spends time 

playing with his granddaughter, reading a book or watching a 

movie, which have replaced his earlier interests in debating, 

chess and badminton.  

Keenly intelligent, his experience and purposefulness in 

the water field have seen him become a Senior Fellow of the 

Water Institute of Southern Africa, and a recipient of SAICE’s 

1997 Award for Meritorious Research, its 2009 President’s 

Award and the 2011 Engineer of the Year Award. He is the 

author of more than 40 technical papers and 130 unpublished 

technical reports. 

In 2000 Chris started his own one-man consulting practice 

Umfula Wempilo (Zulu for ‘River of Life’), where he focuses on 

computer model development and water resource quality assess-

ment, and of course the inevitable report writing. He has also 

participated in a number of studies on behalf of the Department 

of Water Aff airs and other clients, and has led a number of Water 

Research Commission projects.  

Although not always a straight path for Chris, he has 

seen every project in his career as important. “Everything 

you are involved in, do it well – there’s great satisfaction 

in this. One of the things that holds meaning in civil engi-

neering for me is that we are harnessing the forces of nature 

for the benefit of mankind!” 

Rebekka Wellmanns

rebekka@saice.org.za

Turning the focus away from water matters 
while relaxing in Dubrovnik, Croatia
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INTRODUCTION
No-one (not even I) can really capture all 

that went into bringing me to this point 

in my life: the hopes, the fears; the weak-

nesses, the strengths; the failures, the suc-

cesses; and the dreams of what lies ahead.

But all that is in the past. Like stones 

thrown into a pond, or stepping stones in 

a stream that briefl y rocked at my passing, 

the ripples have long since vanished to 

be remembered only imperfectly by a 

few. I won’t mention the really big rip-

ples that happened when I missed my 

footing. Th ankfully they too are gone. But 

each step, some more shaky than others, 

shaped me and brought me a little closer 

to who I am now. Doubtless you may not 

like everything that you see. I am still a 

work in progress, being shaped patiently 

by the hand of God for a future that only 

He can see.

FORMATIVE YEARS
For this gathering the logical starting 

point is my engineering career. I started 

in engineering rather tentatively, with 

little better reason than that I was good at 

maths and science, and my father was in 

engineering. After my fi rst year I realised 

what I didn’t want (which I guess was 

progress), and switched from mechanical 

to civil engineering (no disrespect to 

my mechanical engineering colleagues). 

Around that time I seriously questioned 

my choice of career and sought guidance 

as to serving God in the ministry. Th e 

answer was a conviction that I should 

continue in engineering, but without yet 

knowing why. 

In my third year, Professor Des 

Midgley, a brilliant academic but a boring 

lecturer, delivered a double lecture on the 

topic Water for Peace in Southern Africa. 

My friends were nodding off  all around 

me, but I was riveted with the unshak-

able conviction that this was what God 

was calling me to. It was like standing 

on the top of a mountain and seeing a 

distant beckoning peak rising above the 

mist. In my fi nal undergraduate year I 

wrote a paper titled Water for Peace. Th is 

was judged the best paper and Professor 

Jennings (Head of Department at the 

time) had it published. Th is has remained 

the lodestone of my career. 

However, as a bursary student I was 

contracted to work for the South African 

Railways and Harbours. Th e proviso 

was that my MSc had to involve railway 

engineering. Th e nearest I could fi nd to 

water was a study of the water and salt 

circulation in Richards Bay before and 

after the development of a new harbour 

and estuary mouth. I was privileged to 

Dr Chris Herold, SAICE President 2016
chris@herold7.co.za

A long haul, 
but we can

do it together

P R E S I D E N T I A L  A D D R E S S 

The water crisis is here for 

years to come, probably until 

after Polihale Dam has been 

commissioned and warmed up to 

re-secure the water supply to the 

wider Vaal River system. Hopefully 

my involvement will continue until 

then and the coming presidential 

year will help to advance it. 

But my responsibilities for the 

coming year must embrace the 

aspirations of a much wider 

engineering community, with 

every discipline facing a number 

of daunting crises. Hence my 

focus must broaden, but remain 

concentrated enough to be 

effective. I have chosen two main 

focus points for 2016, the fi rst of 

which is engineering capacity, 

and the second procurement.
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study under Professor Midgley in the 

Hydrological Research Unit. Although I 

enjoyed the challenges and opportuni-

ties, the next three years were like plod-

ding down a mist-shrouded valley that 

seemed to take me ever further away 

from my dream. I spent the last year as a 

District Engineer in South-West Africa 

(now Namibia), with the primary role of 

working on a deviation of the railway line 

between Swakopmund and Walvis Bay 

through one of the driest deserts in the 

world!

THE DREAM BECOMES REALITY
Th en, in 1977, I surfaced from the misty 

valley to see a small advertisement for 

someone to join Stewart Sviridov and 

Oliver to be seconded to the Hydrological 

Research Unit to work under Professor 

Midgley on the Pretoria-Witwatersrand-

Vereeniging project, which involved 

developing a ground-breaking suite of 

complex catchment hydro-salinity models 

of the Vaal River system. So I was able to 

do my PhD full-time while being paid as a 

consulting engineer. More importantly, I 

was able to use my models to identify and 

prove options that saved South Africa bil-

lions of rands and helped steer us towards 

adoption of the Lesotho Highlands Water 

Project, which I like to think helped lay 

the groundwork for mutual dependency 

between South Africa and Lesotho.

A personal highlight for me during 

this period was meeting and marrying 

the love of my life, Marina, in 1982. Since 

then we have been blessed with three 

marvellous daughters (Bronwyn, Sarah 

and Cherith), the arrival of our fi rst 

grandchild, Michelle, last December, with 

our second, Daniel, due in February.

Th is particular mountain turned out 

to be an 18-year long rolling plateau fi lled 

with a rich variety of interesting and 

useful projects. But after the miracle of 

1994 I wondered whether the dream had 

run its course. So for a time I was back in 

the next mist-shrouded valley hoping that 

there was another peak ahead.

THE NEXT PEAK
At our fi rst SAICE Water Engineering 

Division meeting of 2008 I was unex-

pectedly asked to chair the Division for 

another two-year stint. I was on the point 

of declining due to work pressure, when 

a verse from the Biblical story of Esther, 

a young lady who was unwittingly po-

sitioned to serve her people at a critical 

time in their history, was imprinted on 

my mind and I had the conviction that I 

must accept, again not yet knowing why: 

“... who knows but that you have come to 

royal position for such a time as this?” 

(Esther 4:14). At the April 2008 SAICE 

Council meeting someone posed the 

question, “Are we facing a water crisis like 

the energy crisis?” Th en I knew why God 

had called me to take up the reins again. 

In October that year, with the help of a 

fantastic group of colleagues, I presented 

a joint SAICE/WISA submission to a 

Parliamentary Portfolio Committee on 

water aff airs, and the two words “water” 

and “crisis” were reluctantly, but indelibly, 

welded together. Since then this issue and 

its wider implications have taken more 

and more of my time.

PRESIDENTIAL EMPHASES
The water crisis is here for years to 

come, probably until after Polihale Dam 

has been commissioned and warmed 

up to re-secure the water supply to the 

wider Vaal River system. Hopefully my 

involvement will continue until then 

and the coming presidential year will 

help to advance it.

But my responsibilities for the coming 

year must embrace the aspirations of a 

much wider engineering community, 

with every discipline facing a number of 

daunting crises. Hence my focus must 

broaden, but remain concentrated enough 

to be eff ective. I have chosen two main 

focus points for 2016, the fi rst of which 

is engineering capacity, and the second 

procurement.

Engineering capacity

Th e sterling work done by Allyson Lawless 

made us all aware of the acute shortage of 

technical capacity in the municipal sector, 

with the number of engineering practi-

tioners available in 2005 having shrunk to 

nearly half of the complement available in 

the 1990s. Given that during this period 

the serviced population incorporated 

into formal local government increased 

from about 14 million to 42 million, the 

number of municipal engineering practi-

tioners per unit of population reduced to 

about one sixth of the previous dispensa-

tion. Several rural municipalities in fact 

have no technical capacity at all, which 

impinges on all their engineering services. 

In 2008 the Water Engineering Division 

was informed that only 39% of the engi-

neering posts in the Department of Water 

Aff airs and Sanitation (DWS) were fi lled. 

More importantly, there was a looming 

middle management gap (see Figure 1), 

with most of the remaining experience and 

institutional knowledge in senior positions 

clustered near the exit doors. 

Within ten years 47% of these were 

expected to retire. Th ree years later I 

asked a senior DWS engineer how things 

were going and received the terse reply, 

“We are running on fumes.” Th e predicted 

47% loss of senior engineers had been 

exceeded in just three years, with more 

heading in the same direction. Th is trend 

is most alarming since it cuts to the very 

head of the water sector, threatening pa-

ralysis of the body.

At the other end of the scale there 

was a healthy complement of bursary stu-

Top

Middle

Retirement
industry

Bursary
repaid

Lower

Bursaries

Gap

Figure 1: Growing middle management gap
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dents and a heartening infl ux of graduate 

engineers. After obtaining the necessary 

in-service training and attaining profes-

sional status these young engineers were 

expected to move onto the lowest rungs 

of the managerial ladder in Grade 8 of 

the civil service. However, of the 45 posts 

waiting for them, only six were fi lled. 

Th e rest of the candidates had already 

resigned. Why?

 ■ In the fi rst instance there was no-one 

to mentor the Candidate Engineers. Th e 

remaining experienced engineers were 

in senior positions working feverishly to 

hold the line and deliver the DWS’s core 

services. Th ey also had little contact 

with the raw recruits, who should have 

been mentored by the missing middle 

managers.

 ■ Th ey were too poorly paid to aff ord to 

raise families. So why stick around if 

they could earn twice as much else-

where?

 ■ Th is was exacerbated by procurement 

targets that place a premium on black 

engineers in the private sector, who 

were in short supply. Since nearly all the 

bursary students fi tted into that cat-

egory, they were eagerly snapped up.

 ■ On looking to their future they were 

confronted by a daunting edifi ce packed 

with non-technical managers blocking 

their career path. In many instances 

posts are occupied by incumbents who 

had been parachuted into the organisa-

tion, but lack essential technical skills 

and knowledge of the organisation. 

Since 2008 there have been three 

ministers of Water Aff airs. In the same 

period I have seen no less than fi ve 

Director Generals (DGs) come and go. 

Two permanent DGs were suspended 

(on full pay), with one person acting in 

their place (twice) while their contract 

periods slowly ticked by. Hopefully the 

present DG will remain long enough to 

make a positive mark. 

 ■ State policies provided for OCD 

(Occupational Specific Dispensation) 

posts that allow professional engi-

neers and others with scarce technical 

skills to be paid better. However, un-

wise HR implementation has placed 

the OCD posts in staff positions, 

which means that engineers wanting 

to enter line management positions 

are penalised with a sharp drop in 

salary. As a result most of the key 

technical decision-making was in the 

hands of technically ill-prepared or 

inexperienced managers. 

 ■ Amazingly, at the same time the 

number of top managerial posts has 

burgeoned. At the top the number of 

Deputy Director General (DDG) posts 

shot up to six (one or two would do 

the trick). Chief Directors, of whom 

there used to be only a handful, now 

require a large room to meet. Under 

them there used to be a couple of dozen 

Directorates. Although at the time 

organograms were inexplicably a closely 

guarded secret, someone did a count 

in the internal telephone directory 

and came up with about 130 Directors 

posts. So, from the traditional manage-

ment pyramid the management tree as-

sumed the distinctive shape of a rapidly 

expanding mushroom cloud.

 ■ Th e insecurity of poorly qualifi ed senior 

technical managers was stalling key 
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decisions, sometimes by years, causing 

frustration amongst their own engi-

neers and starving the private sector of 

much needed work.

Th e tone of the organisational culture that 

had emerged is epitomised by one of the 

earliest post-apartheid ministers of Water 

Aff airs who vowed that he would see to 

it that an engineer would never again 

be DG. He didn’t live to see the conse-

quences of this rash decision.

Is it any wonder then that young gradu-

ates didn’t feel welcome in what had become 

an engineer-unfriendly environment?

Many of these problems and their inevi-

table consequences are still with us today.

In the interim the DWS Candidate 

Academy (CA) has done good work in 

trying to bring graduate engineers to 

the point of professional registration. 

But will they stay? Perhaps the CA’s ef-

forts, aided by the current lack of work 

in the private sector, will keep the young 

engineers in government employ for a bit 

longer. But even if they do stay longer, 

who will pass on the crucial institutional 

knowledge and steer the ship during the 

decades required for them to learn the 

ropes? Th e small pool of knowledge is 

shrinking fast. 

Th ose familiar with other government 

departments, state-run entities (SOEs) 

and municipalities may have picked up 

some similarities.

So much for the challenge. 

Fortunately the uphill battle of over-

coming the former spirit of denial is dis-

sipating, and there is a growing awareness 

and ownership of these problems amongst 

decision-makers. Now we have to provide 

the solutions.

Th e task ahead of us is steep, but not 

insurmountable – solving diffi  cult prob-

lems is what engineers are good at.

Urgent short-term actions are re-

quired to bolster the core functions of 

state organisations. To achieve this we 

have to:

 ■ Get experienced engineers back into 

key management positions.

 ■ Revitalise organisational structures and 

remove the impediments that drove 

engineers away in the fi rst place, so 

that engineers can participate fully in 

decision-making.

 ■ Improve engineering employment con-

ditions and pay scales, especially at the 

lower end of the spectrum.

 ■ Use the limited available engineering 

expertise to the full by putting aside all 

the nice-to-haves that are diluting the 

eff orts of the limited pool of expertise, 

and rather focus on the really critical 

core functions.

 ■ Mentor candidate engineers and pass 

on institutional knowledge.

SAICE has key roles to play in the areas 

of advocacy, identifying retirees willing 

to be ‘re-treaded’ and encouraging the 

secondment of engineers to work in the 

public sector. Both of the last two actions 

are urgent. In the fi rst instance retired 

engineers are ageing, and along with it 

losing willingness and sometimes their 

ability to go back into the working envi-

ronment. With them goes much of the 

institutional knowledge. 

In parallel, secondment of skilled 

engineers from the richly endowed pri-

vate sector is required. Th is would be 

a win-win solution. Th e public sector 

desperately needs the skills, while the 

private sector is facing the grim prospect 

of having to retrench valuable staff  mem-

bers. Secondment is a wonderful solution 

for both parties (not to mention for the 

worried professionals who are facing re-

trenchment). If these valuable skilled pro-

fessionals, many of whom have excellent 

experience gained from working in and 

with the public sector, are not used, they 

will seek alternative employment and will 

be lost to the industry forever. Moreover, 

once the economy heats up again, the 

window of opportunity for secondment 

will be lost, since private sector fi rms will 

then be loath to part with well-skilled 

professionals.

Longer-term, but no less important 

initiatives have to be taken on the educa-

tional front. At the near end of the educa-

tional pipeline, engineering faculties need 

to be strengthened and policies improved 

to facilitate the training of excellent engi-

neering graduates. 

At the other end of the pipeline we 

need to play a largely advocacy role in 

turning around maths and science educa-

tion in our schools and attracting talented 

youth into an engineering career. We 

need excellent and well-prepared feed-

stock into our tertiary institutions.

Procurement

Th e other string to my presidential bow is 

engineering procurement. Public procure-

ment policies have degenerated to the 

extent that engineers have to spend much 

of their time bidding ineff ectively against 

scores of competitors for every job, often 

with hit rates of 1:25 or worse. Th e cost of 

this wastage on preparing 24 fruitless tech-

nical bids to win just one is enormous. 

Th e main culprit behind this deplor-

able situation is the two-envelope system. 

Just about anyone who has read the terms 

of reference and can regurgitate it can 

scrape together enough technical points 

to satisfy the requirements of the fi rst 

envelope. Th en the technical results are 

thrown away and the outcome depends 

largely on the price off er contained in the 

second envelope. In essence the bidder 

who knows the least and underestimates 

the cost usually gets the job. In despera-

tion to get at least some work, reputable 

fi rms have been forced to guess what the 

least knowledgeable bidder will quote and 

try to undercut them. Th is has escalated 

to the extent that all of our members are 

forced to cut one another’s throats in a 

frenzy to win at least some work, even at 

a loss.

All this sounds like a great deal for 

clients. But is it?

Having been treated like contrac-

tors, consulting fi rms are now acting like 

contractors and carefully trimming the 

scope of their proposals to give clients less 

than they expected, with anything more 

becoming an extra. But, because public 

sector budgets for up-front consulting 

services are generally cast rigidly in con-

crete, these extras seldom get approved, 

resulting in incomplete delivery. Hence 

the ability to evaluate alternatives suff ers. 

Th e life cycle costs of a project look 

something like the depiction in Figure 2.

Th e front-end planning and feasibility 

studies are small change, maybe 0.5% to 

1% of the total life cycle cost. Th is work 

is done on a time basis, the theory being 

that the scope of the work may need to 

be revised to accommodate unforeseen 

changes in scope required to explore 

new possibilities for improving the plan. 

Th at is the theory, anyway. In practice, 

time-based work is simply a thinly veiled 

subterfuge for grossly underpaid fi xed-fee 

work, because most clients risk losing 

their merit bonus if the budget price is 

exceeded by more than a modest margin. 

Design work is based on a fi xed-fee scale 

running from about 5% to 15% of the con-

struction cost, depending on the size and 

complexity of the works. Construction 

requires the biggest slice, in this example 

about 50% of the life cycle cost. Th e re-

maining cost comprises on-going opera-

tion and maintenance costs. 
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Now let’s look at where the client can 

save money. Th ere is little to save on the 

construction cost. To the contrary, the 

client will have his time cut out trying to 

contain cost over-runs. Th ere is hardly 

any scope to save on the design, since the 

costs are in lockstep with the construc-

tion costs. Th e more concrete and steel, 

the more they get paid. Anyway, what 

client wants to risk having something 

big fall down because he skimped on the 

design work? Sometimes clients foolishly 

try to cut down on maintenance costs. 

Th ey can get away with it in the early 

years when everything is new, but only at 

the expense of paying much more for the 

ensuing damage in later years. Roads and 

municipal water infrastructure are cases 

in point.

So where can they reduce costs? 

At the planning and feasibility stage of 

course! Let us examine the consequences 

of this practice.

One of the biggest power stations in the 

southern hemisphere provides a sobering 

example. At 86% the size of Medupi power 

station, Majuba power station was probably 

South Africa’s biggest capital investment 

of that time. Th e client saved a few bob 

by refusing to pay for the geotechnical 

engineers to drill slanted boreholes while 

investigating the feasibility of the under-

ground mining operation. As a result the 

vertical hard rock dykes criss-crossing 

the coal seams were missed. During the 

construction of the mammoth power sta-

tion the mine surface works proceeded and 

the shaft was sunk. When mining started 

to extract coal to feed the fi rst generating 

units they ran into dyke after dyke criss-

crossing the coal seams, rendering longwall 

mining unfeasible. Hence the mine had 

to be abandoned in 1993. Consequently 

coal had to be railed in at great cost via a 

circuitous route from Khutala Colliery near 

Ogies. We are still paying for this mistake. 

Aside from the rail haulage, two-thirds of 

the coal is now trucked in from various 

locations at the rate of one truck every 

two minutes, thereby contributing to the 

destruction of our roads. Plans are afoot 

to open up a new coal mine much further 

north in the Waterberg to rail coal all the 

way to Majuba. 

Penny wise and pound foolish – the 

power station had been built in the 

wrong place.

Unfortunately Majuba is not the only 

example of big and very costly mistakes 

arising from bad planning that have as-

saulted our economy during the short 

span of my career. Yes, Eskom features 

in some of them, both past and present. 

Water resources and water quality also 

feature prominently. 

Th e one area that is the easiest to cut 

the costs of just happens to be the tiniest 

and the one where all the biggest and 

most expensive decisions are made (see 

Figure 3).

Th ese include questions of: What to 

build? Is there a better alternative? Where 

to build it? How big? How many phases? 

When should it start? What are the un-

foreseen traps? Do we even need it? All 

of which should be evaluated during the 

feasibility stage. 

My biggest engineering contribution 

came about by identifying and demon-

strating a fatal water quality fl aw in an 

otherwise attractive scheme that took it 
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out of contention, saving us tens of billions 

of rands in fruitless on-going expenditure 

and endless operational headaches.

Cutting the cost of planning and fea-

sibility studies through poor procurement 

policies is extremely unwise. Placing this 

crucial work in the hands of the lowest 

bidder, who may not have the expertise or 

experience to appreciate the big picture 

and look out of the box for the best solu-

tions, is even more damaging.

Right now we are not just facing the 

possibility of a few more costly mistakes 

that can serve as cautionary examples 

in presidential addresses; we are on the 

brink of making unprecedented massive 

capital commitments on infrastructure 

that hold the promise of unlocking our 

economy. Th at is good and essential. 

However, our economy has been so 

degraded and debt levels have risen so 

high that we dare not make any more 

big mistakes that risk pushing our na-

tion over the edge into a debt trap that 

would lock our people into generations 

of grinding poverty and possible insur-

rection. Th is is not idle speculation. 

International rating agencies are already 

a hair’s breadth away from relegating our 

borrowing potential to junk status. Th is 

could easily happen if, through bad plan-

ning, the wrong schemes are chosen and 

the heavy investment cost does not yield 

the hoped-for benefi t. 

We have to make absolutely certain 

that our investments are well spent and 

will yield a return that outstrips the cost 

by a healthy margin.

Th e challenge is to derive a well-bal-

anced and workable procurement policy, 

which will require the wisdom of our best 

procurement managers. We certainly do 

not want to put forward a fl awed model 

that overlooks unforeseen consequences. 

And then we have to get the buy-in of key 

decision-makers.

LAST WORD
I have no illusions about the size of the 

bites that I am trying to take. I expect 

the haul to be a long one that is likely to 

extend well beyond my presidential year. 

But I also know that our engineering fra-

ternity is packed with talent and energy, 

and is a force to be reckoned with. By the 

grace of God we can do it together.  
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Right now we are not just 

facing the possibility of a few 

more costly mistakes that can 

serve as cautionary examples 

in presidential addresses; we 

are on the brink of making 

unprecedented massive capital 

commitments on infrastructure 

that hold the promise of 

unlocking our economy. That is 

good and essential. However, 

our economy has been so 

degraded and debt levels have 

risen so high that we dare not 

make any more big mistakes 

that risk pushing our nation 

over the edge into a debt trap 

that would lock our people into 

generations of grinding poverty 

and possible insurrection. 

This is not idle speculation. 

International rating agencies are 

already a hair’s breadth away 

from relegating our borrowing 

potential to junk status. This 

could easily happen if, through 

bad planning, the wrong 

schemes are chosen and the 

heavy investment cost does not 

yield the hoped-for benefi t. 

Figure 2: Typical life cycle costs and potential for savings

Figure 3: Penny wise and pound foolish
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I N T E R N A T I O N A L

DURING THE WEEK OF 1114 OCTOBER 2015, Malcolm Pautz 

(SAICE 2015 President) attended ASCE’s (American Society of 

Civil Engineers) annual fl agship event, the ASCE Convention, 

which was held in New York City. 

With talk of new approaches and innovative engineering dom-

inating the week, the integrated, multidisciplinary technical and 

educational programme had Malcolm and attendees enthralled.  

Malcolm also attended the International Luncheon where 

the Agreement of Cooperation between SAICE and ASCE 

was renewed for a fi fth term of four years. Th is reconfi rms the 

Institution’s prominence in the international community, and the 

existing bond between the two institutions. Th e luncheon en-

compassed ASCE’s diversity, and was a great opportunity to meet 

many people who had come from all around the world.  

SAICE-ASCE AGREEMENT OF COOPERATION
Looking to enhance the Institution’s partnership with ASCE to 

ensure the maximum furtherance of civil engineering in South 

Africa and the United States of America, the Agreement will 

facilitate the enhancement of the eff orts of each organisation 

to better serve the public and the engineering profession in its 

own country. 

Activities contemplated under this agreement include:

 ■ Exchange of information regarding the engineering profession 

in general.

 ■ Publishing of articles, papers and information under preferred 

terms and in accordance with an agreement specifi c to each case.

 ■ Encouragement of the exchange of publications so that both 

organisations may establish and maintain depositories of tech-

nical publications.

 ■ Encouragement of joint events of all kinds.

 ■ Encouragement of the exchange of students, lecturers and 

guests.

 ■ Exchange of information regarding scientifi c and technical 

events that are of mutual interest.

 ■ Exchange of a publications information index.

 ■ Exchange of technical periodicals and other publications ac-

cording to an agreed-upon special literature exchange list.

 ■ Providing mutual professional advice, especially in areas of 

international, technical and scientifi c matters, to the extent 

provided by each organisation to its own members.

HIGHLIGHTS FROM ASCE’S 145th CONVENTION 
In 2015 the ASCE Convention took on a new format – a cross-

cultural, interdisciplinary one that sees a yearly programme 

exploring topics related to, among others:

 ■ Th e state of the industry and the profession 

 ■ Educational training 

 ■ Cross-discipline technical sessions 

 ■ Signifi cant engineering projects 

 ■ Civil engineering history and heritage. 

These were explored through a variety of presentation styles, 

including roundtable discussions, traditional lecture-style 

and interactive sessions, and panel sessions with enhanced 

interaction and networking opportunities – a big part of the 

Convention.

What was also highlighted during the Convention were 

global concepts which are driving major transformations in this 

dynamic profession, such as rapid changes in technology, public 

and client expectations, fi nancing and policy.  

SAICE 2015 President at 
thought-provoking ASCE Convention 
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Disruptive thinking

Amongst the many inspiring and enlightening keynote speakers 

was Luke Williams, Professor of Innovation at the New York 

University Stern School of Business, who delivered the keynote 

speech at the opening plenary session. Author of Disrupt, a book 

that outlines how ‘disruptive thinking’ can lead to innovation, 

he shared some of his concepts on such thinking and how they 

apply to civil engineering. One such example was the ASCE 

Industry Leaders Council’s Grand Challenge programme which 

seeks a drastic reduction in infrastructure life cycle costs over 

the next ten years.  

Also arising from this address was a discussion around ‘pre-

diction versus probability’. Malcolm expands: “Th e world is so 

unpredictable these days, and therefore the business climate as 

well. What’s going to drive businesses in the future is provoca-

tion. What is shifting is that 50% of the way businesses are run is 

going to be based on past or current data, and 50% on new ideas. 

What’s going to make businesses survive is the selling of the 

idea – a diff erentiating factor. If you’re off ering a routine service 

there’s no diff erentiation – there needs to be the value of an 

added product or idea.

“We can’t think of change in incremental ways. Look at past 

leading mobile providers Nokia and Motorola who were looking 

at incremental change and who are now no longer leaders in 

the mobile phone industry. We need to think of business not as 

usual, but as unusual.

“Finally, Luke Williams posed the questions, ‘Why are we 

looking at best practice? Why are we doing things that have 

happened in the past?’ For me it depends on your defi nition of 

best practice. Quoting Brian Bruce (SAICE 1994 President): ‘Do 

we base best practice on what’s worked in the past or base it on 

where you want to be in the future?’ I go with the latter which 

means we never achieve best practice, but we should be striving 

for it.”    

Leadership and the Industry Leaders Forum panel discussion

With civil engineering practitioners needing a multidisciplinary 

view in the infrastructure space and the leadership skills to 

oversee multidisciplinary projects and the people involved, the 

Convention’s leadership-themed sessions were a big drawcard. 

For Malcolm, this highlighted the growing trend and importance 

of developing oneself, and the popularity of self-learning and 

self-growth.

One such interactive session was on understanding your 

leadership style, with attendees doing the Myers-Briggs person-

ality test – a fascinating insight for many on how to leverage 

one’s leadership style to one’s advantage. An outcome was also an 

insightful defi nition of leadership: “Th e art, science and craft of 

infl uencing other people to achieve a common goal and improve 

an organisation.”

To underscore the increasing importance of innova-

tive, long-term approaches in civil engineering, an Industry 

Leaders Forum panel discussion was held with guest speakers 

Andrew Chatham of Google, David Durham of Walt Disney 

Imagineering and David Odeh of Odeh Engineers (a structural 

engineering consulting firm). The discussion showed that 

the common thread through nearly all of their solutions was 

innovation – the ability to develop and synthesise new ideas 

in new ways in order to create new products and processes 

more effectively and efficiently, i.e. Google’s self-drive vehicles 
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which use innovation and infrastructure together; the Walt 

Disney experience which uses technology and data to live up 

to its global mantra of “What is our best experience for our 

guest?”; and David Odeh’s technology-oriented strategy which 

uses Building Information Models to create high-quality col-

laborative designs. 

The youth movement 

With the disruptive innovation process’s behind-the-scenes 

theme, the greater insight into the ground-breaking technology 

used by Google, Disney and others was certainly exciting, par-

ticularly for the many young member attendees.  

Th e business card contest and an active ASCE social media 

wall also showed that the Convention was important to the many 

young member attendees. 

Young members further comprised a group of ASCE vol-

unteers who aimed to help the students of Central Queens 

Academy Charter School. Th e volunteers, organised by the 

Convention’s community-service project, designed and devel-

oped a new outdoor café and volleyball court for the school. 

Refl ecting on this Malcolm would like to challenge South 

African engineers to undertake something similar – large or 

small – for the upcoming 2016 Civilution Congress.   

Further highlights

Th is dynamic, interactive and relevant Convention, which 

brought engineering-related people together, enabled Malcolm to 

also attend the New York City Infrastructure Report Card (IRC) 

discussion. As the convenor of the SAICE 2016 Infrastructure 

Report Card, Malcolm found this discussion extremely inter-

esting. “It was a fantastic experience to see and understand their 

processes, challenges and successes.”

Amazing past technological innovations and people 

who had done incredible things were brought to life, as well, 

during a history and heritage presentation on the Brooklyn 

Bridge. The hybrid cable-stayed/suspension bridge, one of 

the oldest bridges of either type in the United States, was 

completed amid the universal and age-old difficulties of cor-

ruption (there was fraud with sub-par material) and death (27 

lives were lost to the caisson curse – ‘the bends’ – then an 

unknown disease). Interestingly too, after the death of John 

Roebling – the designer of the bridge – his son was put in 

charge, who soon became bedridden and, using a telescope 

from his bedroom window, gave notes and directions to his 

wife to take to the engineers on the bridge (engineers who 

remarkably had an average age of 31 years). 

Malcolm was also fortunate enough to participate in ASCE’s 

Dream Big: Engineering Wonders of the World fi lm promotion. 

Th e documentary, now in production, takes advantage of the 

scope of giant-screen theatres, including IMAX®, to show how 

engineers have made civilisation possible, to show awe-inspiring 

projects, and to encourage young people to make the profession 

a career. Contributing to the promotion, Malcolm shared his 

dream from his 2015 Presidential Address: “I have a dream that 

one day all civil engineers will be judged not by their inheritance, 

but by their skill and competence, and by the value they create 

for society."

Compiled by Rebekka Wellmanns (rebekka@saice.org.za).

For more information, please contact Malcolm Pautz (malcolm.pautz@kpmg.co.za).

Malcolm at the Dream Big film promotion 
wall during his visit to the ASCE Convention

From left : Thomas Smith (ASCE Executive Director), Dr Robert 
Stevens (ASCE 2015 President), Malcolm Pautz (SAICE 2015 
President) and Mark Woodson (ASCE 2016 President) 

Malcolm Pautz (left) and Mark Woodson (ASCE 2016 President) 
signing the Cooperation of Agreement between ASCE and SAICE
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PREAMBLE
Th e co-facilitators of this Agenda (who met at the United Nations 

Headquarters in New York from 25–27 September 2015) recog-

nise that eradicating poverty in all its forms and dimensions is 

the greatest global challenge, and an indispensable requirement 

for sustainable development. 

Th e Agenda is applicable to all countries, taking into account 

diff erent national realities, capacities and levels of development, 

while respecting national policies and priorities. Its universal 

goals and targets for developed and developing countries alike 

are integrated and indivisible, and balance the three dimensions 

of sustainable development (economic, social and environ-

mental). Th e Agenda resolves to see its goals and targets met 

globally, and it is determined to take the bold and transformative 

steps which are urgently needed to shift the world onto a sustain-

able and resilient path. 

Th e 17 Sustainable Development Goals (SDGs) with their 

169 targets contained in the Agenda demonstrate its scale and 

ambition. Th e goals and targets seek to build on the Millennium 

Development Goals (MDGs) and complete what these did not 

achieve. Th e goals and targets will stimulate action over the next 

fi fteen years in areas of critical importance for humanity, i.e. 

people, planet, prosperity, peace and partnership. 

Th e interlinkages and integrated nature of the SDGs are 

of crucial importance in ensuring that the purpose of the new 

Agenda is realised. If the ambitions are realised across the full 

extent of the Agenda, the lives of all will be profoundly improved 

and the world will be transformed for the better.

To address these challenges and commitments eff ectively, 

a new approach is needed. Sustainable development recognises 

that eradicating poverty in all its forms and dimensions, com-

bating inequality within and among countries, preserving the 

planet, creating inclusive and sustainable economic growth, and 

fostering social inclusion are interdependent. 

OUR WORLD TODAY
Currently immense challenges to sustainable development are 

being experienced. Billions of citizens continue to live in poverty 

and are denied a life of dignity. Th ere are rising inequalities 

within and among countries. Th ere are enormous disparities of 

opportunity, wealth and power. Gender inequality remains a key 

challenge. Unemployment, particularly youth unemployment, 

is a major concern. Global health threats, more frequent and 

intense natural disasters, spiraling confl ict, violent extremism, 

This article is a summary of sections of the United Nations Post-2015 Development Agenda, which has 
sustainable development at its centre, and which was adopted by the United Nations General Assembly 
on 27 September 2015. This Agenda hopes to galvanise development efforts and guide global and 
national development priorities over the next fi fteen years. Hence its scope is of enormous importance 
to engineers. 

Transforming our World: 
the 2030 Agenda for 
Sustainable Development
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terrorism and related humanitarian crises, and forced displace-

ment of people threaten to reverse much of the development 

progress made in recent decades. Natural resource depletion and 

adverse impacts of environmental degradation, including deser-

tifi cation, drought, land degradation, freshwater scarcity and loss 

of biodiversity, add to and exacerbate the list of challenges which 

humanity faces. Climate change is one of the greatest challenges 

of our time, and its adverse impacts undermine the ability of all 

countries to achieve sustainable development. Increases in global 

temperature, sea level rise, ocean acidifi cation and other climate 

change impacts are seriously aff ecting coastal areas and low-

lying coastal countries. Th e survival of many societies and the 

biological support systems of the planet, is at risk. 

It is also, however, a time of immense opportunity. 

Signifi cant progress has been made in meeting many develop-

ment challenges. Within the past generation, hundreds of 

millions of people have emerged from extreme poverty. Access 

to education has greatly increased for both boys and girls. Th e 

spread of information and communications technology and 

global interconnectedness has great potential to accelerate 

human progress, to bridge the digital divide and to develop 

knowledge societies, as does scientifi c and technological innova-

tion across areas as diverse as medicine and energy. 

Almost fi fteen years ago, the MDGs were agreed. Th ese pro-

vided an important framework for development, and signifi cant 

progress has been made in a number of areas. But the progress 

has been uneven, particularly in Africa, least-developed coun-

tries, landlocked developing countries, and small island devel-

oping states, and some of the MDGs remain off -track.

Th e Agenda recommits to the full realisation of all the 

MDGs, including the off -track ones, in particular by providing 

focused and scaled-up assistance to least-developed countries 

and other countries in special situations, in line with relevant 

support programmes. 

In its scope, however, the framework goes far beyond the 

MDGs. Alongside continuing development priorities, such as 

poverty eradication, health, education and food security and nu-

trition, it sets out a wide range of economic, social and environ-

mental objectives. It also promises more peaceful and inclusive 

societies, and, crucially, defi nes means of implementation. 

THE NEW AGENDA
Th e new Goals came into eff ect on 1 January 2016 and will guide 

decision-making over the next 15 years. Th e Agenda will be im-

plemented regionally, nationally and globally, with due respect to 

all the above-mentioned global realities, capacities and levels of 

development. In addition the importance of the regional and sub-

regional dimensions, regional economic integration and inter-

connectivity in sustainable development is recognised, because 

regional and sub-regional frameworks can facilitate the eff ective 

translation of sustainable development policies into concrete 

action at national level.  

Although each country faces specifi c challenges in its pursuit 

of sustainable development, the most vulnerable countries (in 

particular African countries, least-developed countries, land-

locked developing countries and small island developing states) 

deserve special attention, as do countries fi nding themselves 

in confl ict and post-confl ict situations. Th e serious challenges 

within many middle-income countries should also not be over-

looked. 

People who are vulnerable and who must be empowered 

through the enactment of these Goals include children, the 

youth, persons with disabilities, older persons, indigenous peo-

ples, refugees and internally displaced persons, all migrants, and 

those living in areas aff ected by confl ict, crime, violence, ter-

rorism and humanitarian emergencies.

Sustainable development cannot be realised without peace 

and security, and peace and security will be at risk without 

sustainable development. Th e new Agenda recognises the need 

to build peaceful, just and inclusive societies that provide equal 

access to justice and that are based on respect for human rights 

(including the right to development), eff ective rule of law and 

good governance at all levels, and transparent, eff ective and ac-

countable institutions. 

IMPLEMENTATION 
Th e new Agenda recognises that each country has primary re-

sponsibility for its own economic and social development. Hence 

the Agenda deals with the means required for implementation 

of the Goals and targets. Th is includes the mobilisation of fi -

nancial resources, as well as capacity-building and the transfer 

of environmentally-sound technologies to developing countries 

on favourable terms, including on concessional and preferential 

terms, as mutually agreed. Public fi nance, both domestic and 

international, will play a vital role in providing essential services 

and public goods, and in catalysing other sources of fi nance.  

Th e scale and ambition of the new Agenda requires a revi-

talised global partnership to ensure its implementation. Th is 

partnership will work in a spirit of global solidarity, in particular 
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solidarity with the poorest and with people in vulnerable situa-

tions. It will facilitate an intensive global engagement in support 

of implementation of all the Goals and targets, bringing together 

governments, the private sector, civil society, the United Nations 

systems and other actors, mobilising all available resources. 

Th e means of implementation targets under each SDG are 

key to realising the Agenda and are of equal importance with the 

other Goals and targets. Th ese are complemented and supported 

by the concrete policies and actions outlined in the outcome 

document of the Th ird International Conference on Financing 

for Development, held in Addis Ababa from 13–16 July 2015. 

Th e essential role of national parliaments (through their 

enactment of legislation, adoption of budgets and ensuring ac-

countability) in the eff ective implementation of these commit-

ments is recognised. In this regard governments and public in-

stitutions should work closely with regional and local authorities, 

sub-regional institutions, international institutions, academia, 

philanthropic organisations, volunteer groups and others.

FOLLOW-UP AND FACILITATION 
Th ere will be systematic follow-up and review of implementation 

of this Agenda over the next fi fteen years. A robust voluntary and 

integrated framework will help countries to maximise and track 

progress during the implementation of the Agenda, and will en-

sure that no-one is left behind.  

Operating at regional, national and global levels, it will pro-

mote accountability to citizens, support eff ective international 

cooperation in achieving the Agenda and foster exchanges of best 

practices and mutual learning. It will mobilise support to over-

come shared challenges, and identify new and emerging issues. 

As this is a universal Agenda, mutual trust and understanding 

among all nations will be important.

A Technology Facilitation Mechanism to support the SDGs 

has been launched. Th is will be based on multi-stakeholder 

collaboration between member states, civil society, the private 

sector, the scientifi c community, the United Nations entities and 

other stakeholders, and will comprise: 

 ■ a United Nations Interagency Task Team on Science, 

Technology and Innovation for the SDGs 

 ■ a collaborative Multi-stakeholder Forum on Science, 

Technology and Innovation for the SDGs 

 ■ an online platform. 

Th e United Nations Interagency Task Team on Science, 

Technology and Innovation (STI) for the SDGs will promote 

coordination, coherence and cooperation within the UN system 

on STI-related matters, enhancing synergy and effi  ciency, in par-

ticular to enhance capacity-building initiatives. Th e Task Team 

will draw on existing resources and will work with ten repre-

sentatives from civil society, the private sector and the scientifi c 

community to prepare the meetings of the Multi-stakeholder 

Forum on Science, Technology and Innovation for the SDGs, as 

well as assist in the development and operationalisation of the 

online platform. Th e Task Team will be open to participation 

by all UN agencies, funds and programmes, and ECOSOC (UN 

Economic and Social Council) functional commissions, and it 

will initially comprise the entities that currently integrate the 

informal working group on technology facilitation (i.e. the UN 

Department of Economic and Social Aff airs, UN Environment 

Programme, UNIDO, UNESCO, UNCTAD, International 

Telecommunication Union, WIPO and the World Bank). 

Th e online platform will be used to establish a comprehen-

sive mapping of, and will serve as a gateway to, information on 

existing STI initiatives, mechanisms and programmes, within 

and beyond the UN, thereby enhancing synergies and avoiding 

duplications. 

Th e Multi-stakeholder Forum on Science, Technology and 

Innovation for the SDGs will be convened once a year, for a 

period of two days, to discuss STI cooperation around thematic 

areas for the implementation of the SDGs, congregating all rel-

evant stakeholders to actively contribute in their areas of exper-

tise. Th e Forum will provide a venue for facilitating interaction, 

matchmaking and the establishment of networks between rel-

evant stakeholders and multi-stakeholder partnerships in order 

to identify and examine technology needs and gaps, including 

scientifi c cooperation, innovation and capacity building, and also 

in order to help facilitate development, transfer and dissemina-

tion of relevant technologies for the SDGs. 

A CALL FOR ACTION TO CHANGE OUR WORLD
Seventy years ago, an earlier generation of world leaders came 

together to create the United Nations. From the ashes of war and 

division they fashioned this organisation and the values of peace, 

dialogue and international cooperation which underpin it.

Again a decision has been taken of great historic signifi -

cance to build a better future for all people, including the mil-

lions who have been denied the chance to lead decent, dignifi ed 

and rewarding lives and to achieve their full human potential. 

We can be the fi rst generation to succeed in ending poverty, 

just as we may be the last to have a chance of saving the planet. 

Th e world will be a better place in 2030 if we succeed in the 

Agenda’s objectives. 

Th e future of humanity and of our planet lies in our hands. It 

lies also in the hands of today’s younger generation who will pass 

the torch to future generations. Th e Agenda has mapped the road 

to sustainable development; it will be for all of us to ensure that 

the journey is successful and its gains irreversible.

THE SUSTAINABLE DEVELOPMENT GOALS TO BE 
REALISED BY 2030
All 17 Goals are listed here for the sake of completeness, but only 

those which have particular relevance to civil engineering are 

expanded upon, i.e. Goals 6, 7, 9 and 11. 

Goal 1. End poverty in all its forms everywhere.

Goal 2. End hunger, achieve food security and improved nu-

trition, and promote sustainable agriculture.

Goal 3. Ensure healthy lives and promote wellbeing for all at 

all ages.

Goal 4. Ensure inclusive and equitable quality education and 

promote lifelong learning opportunities for all.

Goal 5. Achieve gender equality and empower all women and 

girls.

Goal 6. Ensure availability and sustainable management of 

water and sanitation for all. 

6.1   Achieve universal and equitable access to safe and aff ordable 

drinking water for all. 

6.2   Achieve access to adequate and equitable sanitation and 

hygiene for all and end open-defecation, paying special atten-

tion to the needs of women and girls and those in vulnerable 

situations. 

6.3   Improve water quality by reducing pollution, eliminating 
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dumping and minimising the release of hazardous chemicals 

and materials, halving the proportion of untreated waste-

water, and substantially increasing recycling and safe reuse 

globally.

6.4   Substantially increase water-use effi  ciency across all sectors 

and ensure sustainable withdrawals and supply of fresh-

water to address water scarcity, and substantially reduce the 

number of people suff ering from water scarcity.  

6.5   Implement integrated water resources management at all 

levels, including through transboundary cooperation, as ap-

propriate.  

6.6   Protect and restore water-related ecosystems, including 

mountains, forests, wetlands, rivers, aquifers and lakes.

6.7   Expand international cooperation and capacity-building sup-

port to developing countries in water- and sanitation-related 

activities and programmes, including water harvesting, de-

salination, water effi  ciency, wastewater treatment, recycling 

and reuse technologies. 

6.8   Support and strengthen the participation of local communi-

ties in improving water and sanitation management.  

Goal 7. Ensure access to aff ordable, reliable, sustainable and 

modern energy for all. 

7.1  Ensure universal access to aff ordable, reliable and modern 

energy services.  

7.2  Increase substantially the share of renewable energy in the 

global energy mix.  

7.3 Double the global rate of improvement in energy effi  ciency.

7.4  Enhance international cooperation to facilitate access to 

clean energy research and technology, including renewable 

energy, energy effi  ciency and advanced and cleaner fossil-

fuel technology, and promote investment in energy infra-

structure and clean energy technology. 

7.5  Expand infrastructure and upgrade technology for sup-

plying modern and sustainable energy services for all in 

developing countries, in particular least-developed coun-

tries, landlocked developing countries and small island 

developing states, in accordance with their respective pro-

grammes of action.

Goal 8. Promote sustained, inclusive and sustainable eco-

nomic growth, full and productive employment, and decent 

work for all.

Goal 9. Build resilient infrastructure, promote inclusive and 

sustainable industrialisation, and foster innovation. 

9.1  Develop quality, reliable, sustainable and resilient in-

frastructure, including regional and trans-border infra-

structure, to support economic development and human 

wellbeing, with a focus on aff ordable and equitable access 

for all.  

9.2   Promote inclusive and sustainable industrialisation and, 

by 2030, signifi cantly raise industry’s share of employment 

and gross domestic product, in line with national circum-

stances, and double its share in least-developed countries. 

9.3   Increase the access of small-scale industrial and other en-

terprises, in particular in developing countries, to fi nancial 
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services, including aff ordable credit, and their integration 

into value chains and markets.  

9.4   Upgrade infrastructure and retrofi t industries to make 

them sustainable, with increased resource-use effi  ciency 

and greater adoption of clean and environmentally sound 

technologies and industrial processes, with all countries 

taking action in accordance with their respective capabili-

ties.  

9.5   Enhance scientific research, upgrade the technological 

capabilities of industrial sectors in all countries, in 

particular developing countries, including, by 2030, 

encouraging innovation and substantially increasing the 

number of research and development workers per 1 mil-

lion people and public and private research and develop-

ment spending.

9.6   Facilitate sustainable and resilient infrastructure develop-

ment in developing countries through enhanced fi nancial, 

technological and technical support to African countries, 

least-developed countries, landlocked developing countries 

and small island developing states. 

9.7   Support domestic technology development, research and 

innovation in developing countries, including by ensuring 

a conducive policy environment for, inter alia, industrial 

diversifi cation and value addition to commodities. 

9.8   Signifi cantly increase access to information and commu-

nications technology, and strive to provide universal and 

aff ordable access to the Internet in least-developed coun-

tries and landlocked developing countries and small island 

developing states.  

Goal 10. Reduce inequality within and among countries.

Goal 11. Make cities and human settlements inclusive, safe, 

resilient and sustainable. 

11.1  Ensure access for all to adequate, safe and aff ordable 

housing and basic services, and upgrade slums.

11.2  Provide access to safe, affordable, accessible and sus-

tainable transport systems for all, improving road 

safety, notably by expanding public transport, with 

special attention to the needs of those in vulnerable 

situations, women, children, persons with disabilities 

and older persons. 

11.3  Enhance inclusive and sustainable urbanisation and ca-

pacity for participatory, integrated and sustainable human 

settlement planning and management in all countries.  

11.4  Strengthen eff orts to protect and safeguard the world’s cul-

tural and natural heritage. 

11.5  Signifi cantly reduce the number of deaths and the number 

of people aff ected, and substantially decrease the direct eco-

nomic losses relative to global gross domestic product caused 

by disasters, including water-related disasters, with a focus 

on protecting the poor and people in vulnerable situations.

11.6  Reduce the adverse per capita environmental impact of 

cities, including by paying special attention to air quality 

and municipal and other waste management.  

11.7  Provide universal access to safe, inclusive and accessible, 

green and public spaces, in particular for women and chil-

dren, older persons and persons with disabilities. 

11.8  Support positive economic, social and environmental links 

between urban, peri-urban and rural areas by strengthening 

national and regional development planning.  

11.9  Substantially increase the number of cities and human 

settlements adopting and implementing integrated policies 

and plans towards inclusion, resource effi  ciency, mitiga-

tion and adaptation to climate change, and resilience to 

disasters, and develop and implement, in line with the 

Sendai Framework for Disaster Risk Reduction 2015–2030, 

holistic disaster risk management at all levels. 

11.10  Support least-developed countries, including through fi nan-

cial and technical assistance, in building sustainable and 

resilient buildings utilising local materials.

Goal 12. Ensure sustainable consumption and production 

patterns.

Goal 13. Take urgent action to combat climate change and 

its impacts.

Goal 14. Conserve and sustainably use the oceans, seas and 

marine resources for sustainable development.

Goal 15. Protect, restore and promote sustainable use of 

terrestrial ecosystems, sustainably manage forests, combat 

desertifi cation, halt and reverse land degradation, and halt 

biodiversity loss. 

Goal 16. Promote peaceful and inclusive societies for sus-

tainable development, provide access to justice for all, and 

build effective, accountable and inclusive institutions at 

all levels.

Goal 17. Strengthen the means of implementation and revi-

talise the global partnership for sustainable development.

For the full Agenda, please visit:

https://sustainabledevelopment.un.org/post2015/transformingourworld/

publication 
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L E G A L 

INTRODUCTION
It is critical that contractors make 

themselves au fait with the changes that 

have been made to the Labour Relations 

Act (LRA) and the Basic Conditions 

of Employment Act, as well as under-

standing the Employment Equity Act.

While information on the amend-

ments made to all three Acts should be 

freely available through the Department 

of Labour, the Bargaining Council for the 

Civil Engineering Industry (BCCEI) is 

able to assist companies in the civil engi-

neering sector in accessing information, 

interpreting the changes and explaining 

what these could potentially mean to 

contractors.

Some of the more signifi cant amend-

ments are dealt with in this article.

ATYPICAL EMPLOYMENT
Of all the changes to the LRA, one of the 

most signifi cant relates to labour bro-

kers and employees who earn below the 

threshold.

A three-month additional protec-

tion for employees earning under the 

threshold (R205 433.30 per annum) is 

placed on temporary employment (labour 

broker), after which time the employee is 

deemed to be an employee of the client 

and the labour broker for the purposes of 

the Labour Relations Act.

To interpret this change correctly the 

following should be borne in mind:

 ■ If the matter concerns a legitimate re-

placement employee, it is not subject to 

the three-month limitation. 

 ■ In Section 198A(1) ‘‘temporary service’’ 

means work for a client by an employee:

a)  for a period not exceeding three 

months;

b)  as a substitute for an employee of 

the client who is temporarily ab-

sent; or

c)  in a category of work and for any 

period of time which is determined 

to be a temporary service by a col-

lective agreement concluded in a 

bargaining council, a sectoral de-

termination or a notice published 

by the Minister, in accordance 

with the provisions of sub-Sections 

(6) to (8).

Furthermore, after the three-month 

period a deemed indefinite employ-

ment relationship with the client is 

introduced, unless there is justification 

under Section 198(B) for the fixed-term 

contract provision.

Section 198(4A) determines that the 

client of a temporary employment service 

(TES) is jointly and severally liable in 

terms of this section, or is deemed to be 

the employer of an employee in terms of 

Section 198A(3)(b). Th e meaning of this is 

that the employee may institute proceed-

ings against either the TES or the client.

A further amendment to the LRA, 

specifi cally Section 198(4F), emphasises 

that after three months a TES employee 

must be treated in the same way as an 

equivalent employee of the employer. 

For the purposes of Sections 198A(5), 

198B(3) and 198C(3)(a), a justifi able reason 

includes that the diff erent treatment is a 

result of the application of a system that 

takes into account seniority, experience 

or length of service, merit, the quality 

or quantity of work performed, or any 

other criteria of a similar nature, and such 

reason is not prohibited by Section 6(1) 

of the Employment Equity Act 1998 (Act 

No 55 of 1998).

Nothing in the wording of the 

amendments suggests that a transfer 

akin to Section 197 of the LRA occurs. 

This provision does not mean that 

the triangular relationship between 

the employee, the TES and the client 
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dissolves, and that the commercial 

relationship comes to an end – in the 

absence of wording that would suggest 

that the triangular relationship comes 

to an end or that a transfer takes place, 

such a consequence cannot be assumed. 

The stated clause simply means that 

the employee may institute proceedings 

against either the TES or the employer 

(being the contractor). For this reason, 

the employer must make sure at all 

times that the temporary employment 

service is compliant with all legislation 

that is applicable to employees.

FIXED-TERM CONTRACTS
The nature of the civil engineering 

sector is such that contractors are 

required to make use of LDC (limited-

duration contract) employees, and 

generally these individuals are from the 

local communities where projects are 

being undertaken. 

Section 200B(3) fi xed-term contracts 

in excess of three months have numerous 

restrictions for employees earning below 

the threshold (R205 433.30 per annum), 

and Section 200B(7) determines that 

fi xed-term contract employees over three 

months must be treated equally to indefi -

nite employees. 

While the amendment to the Act 

states that employees must be made per-

manent after three months, the BCCEI 

Collective Agreement makes provision 

for LDC employees employed for 18 

months or longer continuously on one 

project by the same employer to become 

entitled to the same benefi ts as a perma-

nent employee.

This is an instance where the 

BCCEI Collective Agreement takes 

precedence and the period is seen as 

being eighteen months, and not the 

three-month period as stated in the 

amendment to the Act.

Th e BCCEI Collective Agreement 

will stand, and it makes allowance for 

the situation where local communi-

ties need to be employed on projects. 

It also optimises the LDC employees’ 

disposable income over the project pe-

riod. Signifi cantly, the agreement also 

provides funeral benefi ts for these LDC 

employees and their families.

An amendment of Section 198(3) 

states that an employer may engage an 

employee on a fi xed-term contract or 

successive fi xed-term contracts for longer 

than three months only if the nature 

of the work for which the employee is 

engaged is of a limited or defi nite dura-

tion, or the employer can demonstrate 

any other justifi able reason for fi xing the 

term of the contract, such as the employee 

replacing another employee who is tem-

porarily absent from work.

EMPLOYMENT EQUITY AND 
EMPLOYMENT SERVICE ACT
Changes were also made to the 

Employment Equity Act to aff ord further 

protection. Section 6(1) of the Act now 

states that no person may unfairly dis-

criminate, directly or indirectly, against 

an employee, in any employment policy 

or practice, on one or more grounds, in-

cluding race, gender, sex, pregnancy, mar-

ital status, family responsibility, ethnic or 

social origin, colour, sexual orientation, 

age, disability, religion, HIV status, con-

science, belief, political opinion, culture, 

language, and birth, or on any other arbi-

trary grounds.

Amendments to the Act will eff ec-

tively ensure equal pay for equal work. 

Employees in the civil engineering sector 

are protected, as there are wage rates for 

individual tasks, and, provided employers 

comply with the BCCEI Collective 

Agreement, they will be compliant with 

the Act.

However, in some instances there 

are justifi able reasons for an individual 

being paid more for a given task – an 

example could be seniority, experience or 

length of service. It is essential to make 

sure that these reasons are very well 

documented by the contractor to avoid 

any issues.

Section 8 of the principal Act has also 

been amended in terms of prohibiting 

psychological testing and other similar as-

sessments of an employee, unless the test 

or assessment being used, amongst other 

reasons, has been scientifi cally shown to 

be valid and reliable and can be applied 

fairly to employees.

All parties within the civil en-

gineering sector are encouraged to 

apprise themselves of these and other 

changes to the Labour Relations Act, 

Employment Services Act and the 

Employment Equity Act. 
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INTRODUCTION 
Disruption has a signifi cantly detrimental 

eff ect on any construction project, and 

this eff ect is not always realised until long 

after it has occurred. Disruption consists 

of two components, the fi rst being one 

that can be measured, and the second one 

being more subjective than measurable.

An ‘expert’ is often brought in to 

assist either party. Th is individual is de-

fi ned as follows:

A construction expert witness must 

be knowledgeable in his or her fi eld, have 

exceptional communication skills and be 

fair and objective. He or she must prefer-

ably be an experienced engineer with no 

ties to either party, and one who brings 

his/her own opinion to bear on the tech-

nical issues and opinions. Th e panel or 

judge ultimately decides who is an ‘expert’ 

and who has the requisite expertise and 

credibility to provide testimony.

WHAT IS DISRUPTION
Disruption happens when a change occurs 

on any project. Th is change can be a delay, 

change of scope or, in fact, any change 

whatsoever. 

Clearly the eff ect is dependent on the 

change. All disruption has a cost eff ect, as 

any change incurs a cost. 

The two types of disruption can 

be illustrated by stopping a contractor 

working in one area and instructing 

him to carry out identical work in an-

other area. The resulting disruption is 

twofold:

 ■ Firstly, quantifi able, as the cost of 

moving the crew and equipment to an-

other location can be measured.

 ■ Secondly, subjective, as the reduc-

tion in productivity of the team 

is extremely difficult to measure 

and it does have a significant effect 

on costs. Furthermore the cost of 

restart-up is a cost that is generally 

unaccounted for.

Th is means that on normal contracts dis-

ruptions can eliminate a contractor’s total 

profi t and contingency on that project.

Change-related events on any project 

have a negative and synergistic eff ect on 

both changed and unchanged work. Th e 

compounding eff ect of the numerous 

compensable events is:

 ■ inadequately understood

 ■ diffi  cult to precisely quantify, and 

 ■ seldom, if ever, refl ected in the esti-

mated cost of approved and pending 

project changes.

Disruption therefore also has a signifi cant 

eff ect on productivity.
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change occurs on any project. 

This change can be a delay, 
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has a cost effect, as any 

change incurs a cost ... on 

normal contracts disruptions 

can eliminate a contractor’s 

total profi t and contingency on 

that project.
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PRODUCTIVITY
Th e general defi nition of productivity 

from Wikipedia is as follows:

Productivity is a measure of the ef-

fi ciency of production. Productivity is 

a ratio of production output to what is 

required in order to produce it (inputs). 

Th e measure of productivity is defi ned as a 

total output per one unit of a total input.

An example of this is as follows:

productivity = production output/

resource input = 4 m of 4” pipe/labour 

per hour

productivity ratio = actual produc-

tivity/planned productivity = 3 m per 

hr/4 m per hr = 0.75

Why is productivity important?  

Assume project cost components consist of:     

Labour 35%  (often the largest and 

most volatile cost 

component and the 

most critical and dif-

fi cult cost to control)

Materials 20%   

Plant 25%

Fuel 10%   

P & G 5% 

Profi t 5%  

Should the above project suff er a 15% 

overrun on the labour cost component, it 

would wipe out all profi t on the project, as 

illustrated below:

Hypothetical project cost components:

Labour 35% —› 40% 

Materials 20%

Plant 25% 

Fuel 10%

P & G 5%

Profi t 0%

It is extremely diffi  cult (and costly) to 

measure the labour/resource productivity. 

On a construction site labour productivity 

is generally not measured, because the 

relationship between the bill of quantities 

(BoQ), items (cost) and programme ac-

tivities (time) is not direct or transparent.

If a labour force is stopped from 

working, the time is easily measurable, 

but the reduced productivity of workers 

after such periods can be missed com-

pletely and is diffi  cult to substantiate.

Research in the USA and Canada has 

shown that every time a crew is disrupted 

its effi  ciency is reduced by 9% up to a max-

imum of 50%. Th is means that on normal 

contracts two disruptions can eliminate a 

contractor’s total profi t and contingency 

on a project. Th is of course initiates global 

claims with little hard facts to substantiate.

Stopping a crew at one workface and 

moving them to another will not only 

aff ect productivity, but will also create 

disruption.

In pricing a contract a contractor will 

allow for the start-up costs at a particular 

workface. Th ese costs are illustrated in 

Figure 1. Industry averages for start-up 

are shown in Table 1, and the eff ect on the 

programme is illustrated in Figure 2.
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Table 1: Industry averages for start-up

Workforce size Time in weeks

1 to 30 1

31 to 50 1

51 to 100 2

101 to 150 3

151 to 200 4

201 to 250 5

251 to 300 6

Above 300 6

Figure 1: Each stoppage and restart will incur these costs, as well as a 
reduction in productivity

Figure 2: Effect on the programme  
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CLAIMS
Th is word is hated by all in the client/

professional team and, believe it or not, is 

also not liked by most contractors. 

Only disruption claims will be 

discussed in this article. But fi rst a few 

fundamentals:

 ■ Very few, if any, contractors have ever 

been paid for what they have actually 

done. (Note, by making consultants 

tender for work eff ectively makes them 

contractors.)

 ■ Th e attitude of some contractors about 

not claiming, as this may aff ect their 

chances of getting work in the future, is 

very short-sighted and extremely detri-

mental to the industry as a whole. 

 ■ If contractors do not make a decent 

profi t there is no growth and no 

training, and this has to date led to many 

liquidations.

 ■ Th ere are two types of scope, and dis-

ruption can occur in either:

 Scope of services  

 Scope of facilities.

Very few contractors relish the thought 

of submitting a claim, so why would they 

then claim? Th e following section at-

tempts to shed some light on the reasons. 

Background to disruption claims

Employers generally try to deal with the 

risk of delay by passing it on to contrac-

tors, and, in turn, contractors’ principal 

method of dealing with the cost associ-

ated with delay is by making disruption 

claims against the employer.

Very often, due to lack of actual facts, 

the claims are global, and as such are re-

jected, resulting in a dispute being declared.

There are numerous examples of 

high-profile construction projects in 

the United Kingdom in recent years that 

have suffered from severe cost and time 

overruns, and have been subjected to 

extensive disputes in relation to disrup-

tion claims. 

Despite these diffi  culties of quanti-

fi cation, it is also evident that the size 

and complexity, and rapidly changing 

technology of many of today’s construc-

tion projects also mean that variations in 

design, technical specifi cation and scope 

are frequent, and in most cases necessary, 

to allow for the fl exibility of dealing with 

complex and changing circumstances. 

Disruption is a major challenge to the 

industry, especially with the current lack 

of expertise in South Africa. Contractors 

suff er higher costs beyond what have been 

allowed for in the contract, and, coupled 

with the lack of work, this can cause the 

closure of a business, resulting in signifi -

cant job losses.

Employers are also being exposed to 

fi nancial and economic risks which have 

not been budgeted for and which cause 

signifi cant havoc in their establishments. 

Th ere are some obvious rules that should 

be followed when determining a budget 

for a project, and therefore no fi nancial 

person should prepare one without a com-

petent technical person assisting him/her.

Justifi cation of disruption costs/claims

Th ese costs/claims are diffi  cult to justify 

and substantiate within a legal process. 

Th e accurate quantifi cation of the time and 

cost eff ects of such disruption is typically 

prevented because the role of labour/re-

source productivity is not fully recognised, 
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site labour productivity is not correctly 

measured (if at all), and, fi nally, because the 

relationship between the bill of quantities 

(BoQ), items (cost) and programme activi-

ties (time) is not direct or transparent.

It is a fact that even if the time that 

workers must remain off -site and are 

prevented from working due to disruption 

is easily measurable, the reduced produc-

tivity of workers after such periods, plus 

the cost of restarting, can be missed com-

pletely and are diffi  cult to substantiate.

Th e costs related to disruption are 

twofold, i.e. the cost of stopping and start-

up, and loss of productivity. 

Complaints of disruption and addi-

tional costs are regularly made during the 

course of a normal construction project, 

yet they remain notoriously diffi  cult to 

prove. Th ere are several reasons for this, 

with productivity loss being the main one.

Productivity losses are often diffi  cult 

to identify and distinguish at the time 

they arise, as opposed to other money 

claims which are more directly concerned 

with the occurrence of a distinct and 

compensable event together with a dis-

tinct and direct consequence.

Most such claims for disruption 

are dealt with retrospectively and the 

claimant is forced to rely on past records 

which may not have been recorded with 

a disruption claim in mind. In addition, 

time-barring is often incorrectly used to 

negate such a claim.

Critical claim elements are numerous 

but the main ones (to name but a few) are: 

 ■ Scope growth – both nat-

ural and disjointed

 ■ Defi ciencies /changes in con-

tract documentation

 ■ Delayed access

 ■ General client/contractor 

mismanagement.

Quantifi cation

Some means have been mentioned earlier, 

but a few further ideas are put forward here.

Stopping and start-up

Th ere is obviously a cost involved here, as 

illustrated in Figure 1. Th e simplest way 

(and least benefi cial to the contractor) 

is to take a straight-line ramp-up curve. 

Numbers are suggested to quantify such 

situations.

Loss of productivity

As there are no studies in South Africa, 

overseas studies can be utilised. Studies 

done in the USA and Canada would 

resemble something close to our type of 

business, with the obvious discrepancy 

in productivity.

As a fall-back the percentages indi-

cated earlier could be used. Once again, 

in the absence of actual data this is not to 

the favour of the contractor.

Th e actual substantiation is not easy, 

as often disruption is not applicable to the 

whole project, and incurred costs therefore 

have to be proved. Making use of an experi-

enced claims consultant could be benefi cial.

To substantiate disruption claims 

fairly, resolve disputes, and enable plan-

ning and mechanisms that can protect 

both the contractor and the employer, the 

assignation of causation to losses and the 

quantifi cation of each item of loss are dif-

fi cult, but necessary. 

Very few contractors relish the thought 

of submitting claims in the fi rst place, let 

alone the traumatic eff ect of having to 

argue for something that is in most cases 

subjective and based on circumstances 

specifi c to a particular project. 

Th e general formation of a disruption 

claim follows a logical interpretation of 

the events and actions leading up to the 

claim, and the deduction of the losses 

from those actions and events. Disruption 

claims generally are retrospective, and 

in many cases the documentation and 

records available to the contractor will 

not be adequate to substantiate the claim. 

In addition, the diffi  culty of quantifying 

productivity losses, especially after the 

event, are substantial.

Project changes, disruptions, cumula-

tive impacts, and factors aff ecting labour 

productivity have strong interrelation-

ships. How often has the contractor heard 

the words, “I did not see anyone standing 

around,” from the resident engineer.

In many cases, this will lead to the 

contractor being forced to submit a global 

or total-loss claim that lacks specifi city or 

itemisation. Th is then means that there is 

little evidence available to the contractor 

to back up the claim, and it also makes it 

diffi  cult to determine if the disruption, or 

certain elements of that disruption, are 

actually compensable under the contract.

Despite signifi cant eff orts being put 

into developing standard form contracts 

based on past experience, no methods of 

calculating the actual costs of disruption 

have been suggested yet.

A greater degree of consensus be-

tween the contractor and the employer 

to avoid confl ict later would be desirable, 

but under the current circumstances this 

seems like a pipe dream.

Th ere has obviously been an increase 

in the concern of contractors for the 

effi  cacy and success of their disruption 

claims, as they all believe in the growth of 

their businesses and the country. 

If one takes the trouble to look at the 

history of construction in this country it 

will be seen that, in spite of politics, the 

most stable periods have been when the 

construction industry was busy.

Disruption and impact occur when 

project conditions deteriorate, to the point 

where work on certain activities is adversely 

aff ected by changes, additions or work on 

one or more other activities. In short, both 

changed and unchanged work are aff ected.

Disruption claims have also been de-

fi ned as claims where multiple changes on 

a project act in sequence or concurrently 

to increase project costs, disrupt work 

sequences and extend the schedule. 

However, there are steps that con-

tractors can take to ensure that they are 

in as strong a position as possible when 

it comes to making a disruption claim, 

and it is vital that contractors take these 

steps so that claims will be more eff ec-

tive. Th ese steps will include ensuring 

that all relevant losses are covered for in 

the disruption clause of the contract, and 

that contractors keep track of the relevant 

documentation and data during a project, 

as this will allow them to substantiate 

their claims following disruption. By 

doing so, contractors will be in a better 

position to ensure that they can avoid the 

fi nancial penalties that will be associ-

ated with budget overruns and missed 

deadlines which are in reality the fault 

not of the contractor, at least in part, but 

of disruption.

CONCLUSION
Disruption is loss of productivity, dis-

turbance, hindrance or interruption of 

a contractor’s normal working methods, 

resulting in lower effi  ciency. In the con-

struction context, disrupted work is work 

that is carried out less effi  ciently than it 

would have been had it not been for the 

cause of the disruption.  

Disruption is a signifi cant cause of 

cost overrun on any project, and if such 

disruption is caused by the management/

client team, compensation for the con-

tractor must be paid to ensure job crea-

tion and industry stabilisation. 
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E N G I N E E R I N G  I N  S O U T H  A F R I C A

INTRODUCTION
Th is short series is in response to an earlier article titled 

“Engineering posts diffi  cult to fi ll, where are we going?” published 

in the SAICE News of 12 July 2013. Although that article appeared 

more than two years ago, the issues are still real. Engineering 

remains the key profession in the development of South Africa, 

but this still appears to be poorly understood by major role players 

in the country. In this article, and in Parts 2 and 3, I would like 

to express my views on the subject and off er some suggestions 

on going forward. None of the ideas expressed are cast in stone, 

and many readers may disagree with some or all of the proposals. 

Th e idea, however, is to put engineering back in the forefront of 

development. Perhaps these few articles could act as a catalyst for 

discussion as we move towards the Civilution 2016 Congress. 

WHAT DO ENGINEERS DO?
Th e design and construction of our modern infrastructure 

(roads and bridges, railways, water supply and wastewater treat-

ment systems, communication systems, electricity generation 

and distribution, medicine, structural engineering, industrial 

engineering, etc) are driven essentially by engineers in both the 

public and private sectors. 

Engineers get things done in a huge array of challenges – 

from transport to water supply to oil refi neries to computers and 

iPhones. Apart from the technical skills they learn at tertiary 

institutions, they also develop four non-technical skills that set 

them apart from other professionals. Th ese skills can be sum-

marised as follows:

 ■ The ability to conceptualise a problem. This in its 

broadest sense means being able to identify the 
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A look at the future of
engineering in South Africa: Part 1
This article is the fi rst in a three-part series based on the author’s conviction that engineers get things done.  

The National Development Plan (NDP) has clearly 

stated its dependence in large measure on the 

skills of engineers in both the public and the 

private sectors to create new infrastructure, as 

well as upgrade the existing infrastructure that 

is presently in various stages of decay. In this 

respect the damage done in the past twenty 

years to the public sector engineering capacity is 

nothing short of tragic and will require a massive 

change of attitude by those in authority. The skills 

needed are fundamental and transcend political 

ideologies and preferences. 
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real problems to be solved to the benefit of the 

client. All project stages are involved.  

 ■ Being able to develop solutions to the problems that have 

been identifi ed. It does not necessarily mean using the 

latest technology, but using the appropriate technology 

for the environment, both physical and sociological, in 

which they are working. It also opens up the possibilities 

of using projects for secondary economic developments, 

utilising the highly developed entrepreneurial skills of 

contractors and consultants. We need to move far beyond 

the limited success of labour-intensive procedures. 

 ■ Working in teams which may involve an array of profes-

sionals, technologists and ancillary skills. Th is is an essential 

requirement, as projects may involve many specialist skills 

and other skills to bring them to a successful conclusion. 

 ■ Th e ability to communicate their ideas to those aff ected 

by projects and development, and to do this in a language 

that is understood by them. It is no good addressing a small 

local council in highly technical language which they do 

not understand. At the same time they must be able to 

hear and understand the needs of potential benefi ciaries. 

The National Development Plan (NDP) has clearly stated 

its dependence in large measure on the skills of engineers 

in both the public and the private sectors to create new in-

frastructure, as well as upgrade the existing infrastructure 

that is presently in various stages of decay. In this respect the 

damage done in the past twenty years to the public sector en-

gineering capacity is nothing short of tragic and will require 

a massive change of attitude by those in authority. The skills 

needed are fundamental and transcend political ideologies 

and preferences. 

In the July 2015 edition of Civil Engineering the CEO of 

SAICE noted that the Minister of Water and Sanitation (DWS), 

the Free State MEC for Police, Roads and Transport and the 

CEO of the Water Research Commission all believed that the 

Washington Accord is an agreement between the USA and 

Cuba. Can we aff ord this ignorance? Did our engineers fail to 

meet the requirements for staging the World Cup 2010, build the 

Gautrain, provide water to the Gauteng metropolis and meet the 

water needs of ESCOM on the Highveld, etc?  

INITIAL TRAINING AND EXPERIENCE OF ENGINEERS

Tertiary education

Th e world of tertiary education is in turmoil at present, with the 

issue of student fees and the annual increases in the forefront. 

Linked to this is the underlying demand that all tertiary educa-

tion is a right and that it should be free, particularly to those 

students who are economically deprived. Th ese are contentious 

issues and are beyond the scope of this series of articles, although 

it should be noted that in very few instances is free tertiary edu-

cation provided anywhere in the world. In my view there is also 

a signifi cant lack of understanding of all the issues involved as 

outlined in the Council for Higher Education (CHE) report.    

To attain professional engineer (Pr Eng) status requires 

a four-year university degree and appropriate post-graduate 

practical training, both in a design offi  ce and on a construction 

site. Th e professional technologist (Pr Tech Eng) requires a de-

gree from a university of technology and suitable post-graduate 

training. It should be noted that course contents and exit 

standards are set by agreement between the Council for Higher 

Education and ECSA (Engineering Council of South Africa), and 

specifi c outcomes are required. At present there are 11 outcomes 

for professional engineers and 10 for technologists, but there are 

indications that outcomes for engineers may be increased signifi -

cantly to cover more liberal arts issues and community involve-

ments. It has not been possible to confi rm this. 

Investigations into tertiary education

Th ere have been several investigations by academics and others 

into the performance of tertiary education, including the needs 

and outcomes required in the engineering sector. Th ese analyses 

are complex and have focused on, amongst others, the high at-

trition rate of students in the tertiary sector and the implications 

of this on cost to the state and individuals, as well as the impact 

on those who have dropped out. Th e following three important 

studies (in no particular order) present an excellent outline of the 

issues that need to be confronted:

 ■ Numbers and Needs – addressing imbalances in the civil 

engineering profession (2005), and Numbers and Needs 

in Local Government – addressing civil engineering, the 

Robert Blyth graduated from the University of Cape Town 

with an engineering degree in 1958 and, after a spell with 

consultants in South Africa, won a scholarship to Imperial 

College London where he specialised in hydropower, 

dams and hydrology. He then joined a large international 

consultancy in London for whom he worked on the design 

of various dam and hydro-electric projects around the 

world, including South Africa, for over twenty years. He 

spent several years on the design and construction of 

the Gariep and Vanderkloof dams before moving to the 

giant Tarbela Dam on the Indus River in Pakistan where 

he spent six years. This multi-national project, involving 

American, Italian, French, German and Swiss engineers, 

as well as many fi ne Pakistani engineers, gave him tre-

mendous insights into what can be achieved when sound 

teamwork comes into play, particularly when adversity 

strikes. He was the Chief Representative in Pakistan for 

the fi rm and worked in close collaboration with the World 

Bank, the client, the government of Pakistan (at high level) 

and the American consulting engineers.   

Robert returned to Cape Town in 1984 and became a 

director of HHO Africa. He stepped down in 2000, but still 

remains a consultant to the fi rm. In 1996 he took a part-time 

post at the University of Cape Town to develop a course in 

Professional Practice for fi nal-year civil engineering students, 

which lasted for twelve years. The objective of the course was 

to take students out of pure technical analysis and introduce 

them to the wide world of uncertainty that is engineering – the 

world of a million shades of grey, as he calls it. The help of 

eminent engineers who gave of their time was invaluable. 

Robert still does some consulting, as well as dam safety 

inspections on dams of all categories. 

SUMMARY OF THE AUTHOR’S BACKGROUND AND EXPERIENCE
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critical profession for service delivery (2007), prepared by 

Allyson Lawless and published by SAICE

Th is monumental work looks at all the issues around service 

delivery and the role of civil engineering in the roll-out pro-

cess. It provides an outstanding background to service delivery 

and looks at the challenges that have to be confronted. It does 

not concern itself in any detail with the undergraduate training 

of engineers, but focuses much more on the development of 

skills in the implementation of projects. Its great merit is that it 

fearlessly highlights major issues and gives a clear indication of 

the extent to which the power to make strategic and develop-

ment decisions has been removed from engineering depart-

ments. Bureaucracy has exploded and decisions are more 

often made by people totally untrained to do so, with massive 

implications for development. If this is not reversed, many of 

the future developments, such as the National Development 

Plan, will come to naught. 

 ■ Improving Th roughput in the Engineering Bachelor’s 

Degree by Glen Fisher (2011)

Th is report, prepared for ECSA, states that fewer than a third 

of all engineering students graduate within the regulation time 

(four years), and for African students under a third graduate 

in fi ve years compared with 64% of white students. Th e report 

was based on wide-ranging interviews with many players, 

including all the universities. It is disappointing to see higher 

education defi ned as a low participation:high attrition system 

(Fisher & Scott 2011). An analysis by Scott, Yeld and Hendry 

(2007) showed that only 30% of fi rst-time entering students 

in higher education graduated within fi ve years, 56% had left 

their original institutions without graduating and 14% were 

still in the system. While total enrolments for the engineering 

bachelor’s degree increased from 7 362 in 2000 to 15 093 in 

2007 (according to Prof Hu Hanrahan of ECSA, at the time), 

the total number of graduates increased from 1 311 to 2 154 

over the same period. Th e drop-out implicit in these fi gures is 

alarming, to say the least. Problems encountered included staff  

shortages (high student:staff  ratios), the need for foundational 

support because of the poor school-leaving education particu-

larly in mathematics and the sciences, failure to adapt to the 

new methods of teaching, and funding issues of institutions 

and students (two separate issues). Th e 2008 JIPSA study by 

Lawless and Kirsten is relevant to these issues. 

 ■ A Proposal for Undergraduate Reform in South Africa – 

the Case for a Flexible Curriculum Structure – Report of 

the Task Team on Undergraduate Curriculum Structure, 

Council for Higher Education (August 2013) 

Th is lengthy report is essential reading for anyone interested 

in coming to grips with the issues confronting tertiary educa-

tion. Many of the issues in the above-mentioned ECSA report 

are again identifi ed and expanded upon in detail, with the fol-

lowing points being of particular relevance: 

 Most previously disadvantaged students are taking on 

average about four years to complete a three-year course 

and at least five years for a four-year degree. The report 

concluded “… that the overwhelming weight of evidence 

from current analyses of the school sector is that there is 

effectively no prospect that it will be able, in the foresee-

able future, to produce the numbers of well-prepared 

matriculants that higher education requires.” It then 

goes on to propose changes to the curriculum structure 
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with longer qualification periods. It also suggests that it 

will be the duty of the universities to adapt and adjust to 

this failure of the secondary system of education. There 

is the added pressure from the universities on their staff 

to maintain and even increase research output to attain 

higher recognition for the university.

 Massive reconstruction of the curricula is proposed to ac-

commodate the poor academic preparation of students, poor 

schooling, unfavourable family situations and other multi-

factorial and complex socioeconomic issues. Importantly, the 

exit criteria must remain unchanged to meet the ECSA and 

Washington Accord criteria. At the same time the extended 

course should not be used to add more subjects, but should 

be used to improve the performance of the undergraduates. 

Considering the high failure rate, the cost to students who 

are already taking longer to graduate will not be signifi cant. 

Institution costs will, however, increase over the short to 

medium term. 

 ■  Lawless (2012) showed that although the intake of engi-

neering undergraduates had remained reasonably steady 

at around 8 000 between 1989 and 1999, the numbers had 

then risen steadily to 14 000 in 2010. Recent figures are be-

lieved to be much higher. The number of engineering grad-

uates in all disciplines, however, remained almost constant 

at around 1 600 up to 2005 and only reached about 2 000 

in 2010. The drop-out rate has not changed significantly 

and remains at around 45–50%, which has a huge economic 

cost. 

Sadly, it is reported that the Department of Higher Education 

and Training has apparently rejected these proposals, but has not 

as yet off ered an alternative. 

Th ese reports highlight the challenges that tertiary educa-

tion in engineering faces in bringing more of the historically 

disadvantaged students to graduate level. Th ese challenges need 

to be overcome if we are to produce the skilled engineers that 

the country needs to take development forward and create des-

perately needed jobs. It is also urgent as more and more of the 

experienced engineers are reaching retirement age and will not 

be able to mentor the next generation in the way that they them-

selves were mentored. 

Personal experiences in tertiary education

I believe that the Professional Practice course I ran for fi nal-year 

civil engineering students at the University of Cape Town pro-

vided undergraduates with positive insights into the uncertain 

world of engineering they would encounter after graduation. 

Th e mix of personal experiences and insights provided by guest 

lecturers from an array of organisations in the industry was 

particularly useful. End-of-course projects in teams of about fi ve, 

with both a written and audio-visual presentation instead of a 

written examination, were innovative and successful, and met 

the outcomes outlined above.  

Undergraduate numbers

During this time the size of the class varied from 47 in 1996 to 35 

in 1999, after which numbers rose to 48 in 2001 before showing 

a steep decline to 21 in 2005. Since then the numbers have in-

creased sharply for reasons which are not entirely clear, but may 

have been infl uenced by the award of the 2010 Soccer World Cup 

to South Africa. In 2012 a total of 85 students graduated, but 

numbers have started to fall back again and only 74 graduated in 

2014. Women students over the period showed very little varia-

tion and averaged about 11 per year, excluding international stu-

dents. On average about 15 international students, mainly from 

other African countries, graduated each year. Signifi cantly, many 

of these completed the course in four years.

Th ere are no clear reasons for the increase in numbers. Views 

expressed in class suggested huge expectations, particularly 

amongst historically disadvantaged students, for substantial 

starting salaries (well above the ruling norms) and fringe ben-

efi ts that, in practice, were unsustainable. B-BBEE probably also 

played a part. Th e post-World Cup slump is part of the reason for 

the inability of new graduates to obtain jobs, and the failure of 

the National Development Plan to take off  is a further factor. 

It should be noted that there are no barriers to entry into the 

engineering faculty, except the known performance at fi nal-year 

secondary school level which the university uses in determining 

admission. Poor performance in mathematics and science is a 

key factor. According to SAICE data, at some institutions, of the 

around 1 300 applications received, only about 400 applicants 

had the minimum requirement in NSC maths and science, and 

only 20% of these could be accepted as fi rst-year students, having 

appropriate symbols in these subjects.

 Teaching constraints

I believe it is essential that teaching should encourage the asking 

of questions and the challenging of accepted practices. After all, 

the conceptualisation of a problem, one of the key qualities of an 

engineer, requires this skill. It is no good teaching just analytical 

methods and neglecting the non-technical skills of detailed and 

wider enquiry, as well as awareness of the environment, both po-

litical and natural, within which the next generation of engineers 

will be operating. Th is is a vital requirement in view of the mas-

sive lack of technical skills within the public and political sector. 

Th ere was a reluctance, particularly amongst South African black 

students, to ask questions. Whether this is a cultural issue, as 

suggested by some more experienced lecturers, is something that 

has to be taken into account in future training. 

Candidates for professional engineering registration

I am also extensively involved in the interviews of candidates 

seeking professional engineering registration and have gained 

considerable insights into the growth of young engineers coming 

through. In a few cases it was also possible to assess former stu-

dents, with often pleasing results. As the number of historically 

disadvantaged candidates interviewed has been relatively small 

(for unknown reasons), no generalisations can be drawn in rela-

tion to diff erences between various groups. 

Th e Pr Eng interviews have revealed the following:

 ■ Th ere is a wide spread of competence, both in the type of ex-

perience presented and in the candidates’ presentation skills. 

Technical skill and the application of individual thought vary, 

and the wider implications of what engineers do are not always 

understood. In several cases the presentation skills are bor-

derline. Writing skills, as demonstrated by the written essays, 

remain a matter of some concern. Th e deletion of the essays in 

future assessments is a retrograde step. 

 ■ Th e best candidates, both male and female, have almost invari-

ably come from the larger consulting practices (and in some 

cases with overseas experience). Th ey have been well trained, 
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have obtained wide skills in areas other than their stated speci-

alities and preferences, and show a good measure of confi dence 

in what they are doing. In at least two cases that I recall where 

past students were interviewed, they had progressed remark-

ably well under the guidance of good mentors in the larger 

fi rms that they had joined. Th is is encouraging. 

 ■ Problems have been experienced with candidates who have 

come from smaller fi rms, particularly the smaller structural 

practices. Th eir knowledge of the other fi elds of civil engi-

neering is often very limited and they achieve borderline 

acceptance as Pr Eng. Th is has longer-term drawbacks in the 

training fi eld for younger engineers. 

 ■ Th ere are also those who would have been better advised to 

follow the Pr Tech Eng route, even though they have university 

degrees. 

 ■ It is suggested that the criteria for admission to university 

degree courses should be re-evaluated to reduce the attrition 

rate which can be disastrous for the individuals and costly for 

the country. Th e Pr Tech Eng individual has an important role 

to play in the engineering industry and is not precluded at any 

later stage from pursuing a university degree, even at Master’s 

level. It is recognised that this opinion will meet fi erce opposi-

tion, but it needs to be carefully assessed in the best interests 

of those who wish to make engineering a career. 

In the next article in this series (Part 2) we will look at the po-

litical and economic climates, and the capacity to develop and 

implement plans.  

I believe it is essential that teaching should 

encourage the asking of questions and the 

challenging of accepted practices. After all, 

the conceptualisation of a problem, one of 

the key qualities of an engineer, requires this 

skill. It is no good teaching just analytical 

methods and neglecting the non-technical 

skills of detailed and wider enquiry, as well as 

awareness of the environment, both political 

and natural, within which the next generation 

of engineers will be operating.
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CONTEXTUAL BACKGROUND – THE NEED
Th e purpose of this article, an abridgement of a longer paper by 

the author on the same issue, is to contribute towards an im-

provement in the eff ectiveness of the administration of roads in 

South Africa. 

Many authorities, but not all, have been shown through 

research, public and political opinion up to the level of the State 

President, and also through the results of condition monitoring 

of their road networks, to be less than effi  cient in the administra-

tion of their road networks.

Th ere are many reasons for this state of aff airs, which is not 

confi ned to South Africa only, but according to World Bank 

publications is prevalent on much of the African continent. It is 

suggested that the most signifi cant reason for this undesirable 

situation in South Africa is the loss of institutional memory as a 

result of the exodus during the past two decades of many expe-

rienced roads engineers from these authorities. For example, a 

few years ago the Business Day of 6 July 2010, under the headline 

of “Unskilled offi  cials undermine projects” pointed out that “… 

the roll-out of infrastructure projects in South Africa was being 

undermined by grossly under-qualifi ed and inexperienced local 

government offi  cials”. Also, a local government analysis group 

has pointed out that the loss of institutional memory at local 

authority level led to at least 161 public sector projects being 

shelved in the 2009 fi nancial year because of the inadequacy of 

skills and experience. Th e position has not improved since then. 

A previous Planning Minister, Trevor Manuel, said that “… 

citizens expect more and better from their government and hold 

the Executive collectively responsible for delivery”. He also said 

“… our marching orders are the clear focus on performance set 

Thoughts on road 
authority administration  
in South Africa

The South African road network has an asset 

value of some three trillion Rand, and as such 

road administration is ‘big business’. Because 

roads play such a major role in a country’s social 

and economic development, generally rated 

second only to education in this respect, this state 

of affairs involving inadequate administration of 

the network should not be allowed to continue. 

World Bank and other publications have 

shown that there is massive wastage in road 

expenditures and that poor roads signifi cantly 

increase road user costs with a deleterious effect 

on the economy.  
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out by President Zuma in his State of the Nation address”.  

Th e South African road network has an asset value of some 

three trillion Rand, and as such road administration is ‘big busi-

ness’. Because roads play such a major role in a country’s social 

and economic development, generally rated second only to edu-

cation in this respect, this state of aff airs involving inadequate 

administration of the network should not be allowed to continue. 

World Bank and other publications have shown that there is 

massive wastage in road expenditures and that poor roads sig-

nifi cantly increase road user costs with a deleterious eff ect on the 

economy.  

World Bank professionals Ian Heggie and Piers Vickers have 

pointed out that there are several reasons for this state of aff airs. 

According to them “… road authorities have not been unduly 

aff ected in their service conditions by road deterioration …”, and 

also road users have been slow to see the link between poor road 

conditions and higher vehicle operating costs. When they did, 

they were rarely organised to act. Th ey suggest that the cause of 

the problem has been a lack of public accountability and poor 

administration – which cannot be solved by additional fi nancial 

resources only. Th e whole system of the administration of roads 

has to be addressed and the institutional memory of experienced 

personnel resources has to be restored to these authorities. 

Whilst certain persons have off ered specifi c solutions to the 

broad problem, there does not appear to have been an overall 

approach suggested towards restoring the capacity of road au-

thorities to properly manage the road networks under their ju-

risdiction. Th is article attempts to briefl y set out the background 

to road network administration in South Africa in an attempt to 

address the problem in some small way. 

STRATEGIC MANAGEMENT OF ROADS – SYSTEMS, 
POLICY, GOVERNANCE AND LEADERSHIP
In respect of the strategic management of roads a road manage-

ment system may be viewed in principle as a set of established 

and documented procedures which should be used by experi-

enced road administration professionals for evaluating alterna-

tive strategies in a systematic and coordinated manner, with 

the objective of providing and maintaining a road system at 

minimum cost and maximum effi  ciency. Th e system provides 

an all-embracing framework for taking decisions on a number of 

diverse activities often carried out by diff erent divisions of a road 

authority. 

Such a system should be designed to produce real solutions 

to real problems. It is for this reason that the formulation of the 

system is largely determined by the political, organisational, 

procedural and technical context in which it is embedded. It is 

self-evident that the development of road administration systems 

implies a thorough analysis and deep knowledge of the environ-

ment in which it operates. Its use requires professional expertise 

and experience in roads matters. It cannot be a purely intellec-

tual exercise, but one which is strongly based on real conditions 

and requires much practical experience in the fi elds concerned.

Th e procedures are used by the managers of the road net-

work, generally with the aid of computerised facilities, to provide 

information and the analysis of alternative strategies to optimise 

the effi  ciency of:

 ■ Maintenance of the existing road network

 ■ Improving the network to meet changing circumstances and 

demands on it

 ■ Establishing new facilities when needed.

Th is broad approach typically encompasses:

 ■ Network planning and design

 ■ Financial management for road provision and maintenance

 ■ Road pavement management

 ■ Bridge management

 ■ Construction management

 ■ Maintenance management 

 ■ Road traffi  c management

Each of these activities listed above encompasses complex activi-

ties on their own, where institutional memory and experience 

within the road authority is a prerequisite for proper administra-

tion of the road network. Also inherent in the success of these 

systems is the need for sound policy-making, good governance 

and strong leadership.

A doctoral thesis at the University of Johannesburg has 

identifi ed that, for transport in general in South Africa, there are 

certain defi ciencies relating to an understanding of the policy-

making process for transport, and particularly its implementa-

tion. Th ese conclusions are also germane to the administration of 

much of the roads sector. Quoting from the research:

 ■ “… early enough attention has not been given to identifying 

transport (road) problems and issues for the transport policy 

agenda, and it has been the custom to wait for a crisis situation, 

or severe problems to arise before they are addressed,

 ■ insuffi  cient attention has been paid to a ‘facts-based’ analysis 

of all policy options, nor have the possible consequences of the 

various proposals been explored,

 ■ there has been insuffi  cient cognisance given to the broader 

transport society in the policy agenda-setting process, and 

particularly during the 1996–2006 (and later) policy period, 

to take cognisance of the heterogeneity of the South African 

society, and

 ■ funding implications … were not adequately investigated be-

fore the policy was adopted.”  

Th e research concludes that “… the primary failing in the trans-

port policy (including roads) making process is, however, the 

inadequacy of the attention paid to the policy implementation 

phase. Th is, combined with lack of capacity and expertise in 

government and inadequate political leadership, … has strongly 

detracted from the eff ective implementation of the policy.”

Th ere appears therefore to be a need to strengthen the man-

agement abilities of professionals in many roads authorities, of 

which leadership is probably the most important. Government, 

embracing both provincial and municipal roads authorities, is 

faced with huge service delivery challenges. 

One of the suggestions made is that, in the current context, 

road authority bureaucratic structures as they currently operate 

do not lend themselves to innovative, effi  cient, eff ective and 

responsive delivery. Th e World Bank has commented extensively 

on this aspect of the governance of road authorities and has sug-

gested alternative approaches to the delivery of road services. 

For road authorities to work eff ectively it is necessary to develop 

appropriate institutions and provide capacity in, inter alia, gov-

ernance. 

In this respect there is much analytic literature which 

stresses that leadership and expertise are the prime requirements 

for success, of which leadership is the most essential require-

ment. Leadership embraces, at the least:

 ■ Providing vision and strategic direction
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 ■ Embracing an ethical and inspirational approach to carrying 

out one’s function

 ■ Conceptual thinking ability 

 ■ Having a capacity for strategic relationship management

 ■ Displaying customer focus, technical skills and expertise 

 ■ Possessing good governance abilities

 ■ Having the ability to mentor and develop others

 ■ Resilient self-development and self-management

 ■ An appreciation of the relative roles of the executive and the 

political components in public administration, as well as main-

taining the necessary separation of functions.  

All of the above are essential elements of an eff ective strategic 

management approach to roads provision in South Africa, and 

much work needs to be done towards promoting and developing 

these concepts within road authorities at both the provincial and 

municipal level.

Addressing very briefl y the facets of a road network admin-

istration system, the thoughts below come to mind in their ap-

plication to road authorities in South Africa. 

PLANNING AND DESIGN
Planning involves the analysis of the road system of the specifi c 

authority as a whole within the overall context of the country’s 

overall road network, and setting the direction for the fulfi lment 

of the policy goals of the road authority. Typically it involves the 

preparation of long-term future road network requirements, 

planning expenditure for road development and asset conserva-

tion under various budget and economic scenarios. Sometimes 

the function is termed ‘tactical plan’, which is in essence a fi ve- or 

ten-year, or longer, operating or business plan. 

Th e strategic planning exercise, which is often undertaken 

by a unit comprising both experienced engineers and transport 

economists, is generally of most interest to senior staff , since it 

transforms policy directions into detailed implementation, or 

tactical plans. It is in this area of the road authority’s activities 

where balanced judgement based on wide experience is most 

necessary. Of necessity this endeavour (since it has many im-

plications and consequences, including political, fi nancial and 

public involvement, and often involves ‘trade-off s’ because of 

fi nancial and sometimes political considerations) must be carried 

out within the road authority and cannot be delegated to outside 

agencies.

Design, on the other hand, involves the detailed analysis of 

the contextual situation, such as traffi  c volumes and axle loads to 

be catered for or the geotechnical environment within which the 

road is to be built, and takes into account generally accepted and 

appropriate design standards, and prepares a set of detailed plans 

to enable the roads and bridges, together with appurtenant works 

such as drainage structures to be constructed.   

On the whole road design, in all its facets in South Africa, 

is currently largely carried out through the private sector. 

Nevertheless, for many good reasons it is essential that profes-

sional engineers in the roads authorities have the necessary 

expertise to assess and monitor design proposals from private 

sector engineers. These public sector professional engineers 

also need to be competent in developing an engineering brief 

through accurate identification and definition of the issue to 

be addressed, arising from a perceived problem within the 

road network or from goals identified within the strategic 

planning phase.

FINANCIAL MANAGEMENT OF ROAD FUNDS
For many obvious reasons the administration or management 

of road funds is a function which needs to be carried out in-

house and is one which cannot be delegated to private sector 

bodies. For this and other reasons professional road executives 

need to be fully au fait with the principles and practice of road 

fi nancial management in an eff ective, transparent and account-

able manner.

Much literature on road fi nancial management by academics 

is devoted towards aspects such as whether road funds should 

be acquired through the tax or user-charging (tolling) route, 

arguments for the dedication or ‘ring-fencing’ of road funds, the 

desirability or otherwise of roads boards and suchlike bodies to 

control the funds, and other similar issues. Th ese are, however, 

all matters of economic and fi scal government policy and are the 

responsibilities of the Department of Finance and the Treasury. 

Th ey do not as such fall within the ambit of professionals within 

the road authorities, though their functions are infl uenced by 

these matters. 

Road authority professionals entrusted with the management 

of road funds are more concerned with compiling and managing 

the roads budget, involving inter alia the determination of the 

road network’s ‘real’ fi nancial needs, the allocation of available 

funds to the diff erent facets of the authority’s funded activities 

such as capital expenditure or maintenance and operating needs, 

using appropriate prioritisation techniques directed towards the 

compilation of the budget, ensuring a continuous and congruent 

balance between variable and not always accurate estimates, and 

variable work progress for the budgeted items. Also, the budget 

needs adjusting from time to time to cater for unforeseen cir-

cumstances on projects. Additionally, for authorities which have 

been granted permission by government to operate toll roads, 

it is necessary to ensure an optimum balance between roads 

funded by tolling and those funded by appropriations through 

the Exchequer, though sometimes policy guidelines on this 

matter are in place, such as a maximum of 15% of the network to 

be funded through tolling.  

All of the above needs to be done within the context of the 

requirements for the accountable and eff ective use of govern-

ment funds. Requirements for this are set out in the Public 

Finance Management Act (PFMA) for provincial and national 

government, and the Municipal Finance Management Act 

(MFMA) for local and metropolitan authorities. 

In essence the Regulations prescribe procedures for the 

budgeting process and its control towards eliminating unauthor-

ised, irregular or fruitless and wasted expenditure.

Th e roads budget is thus a key management, implementation 

and monitoring tool to provide operational content to road de-

livery targets. Persons with the responsibility, in one or other way 

of managing and spending road funds, need to be aware of the 

total budgeting process and cycle to optimise the expenditure 

of road funds. Th e National Treasury has prepared a number of 

documents dealing with the separate aspects of the management 

and control of state fi nances, such as the need for political and 

administrative accountability. 

Th e PFMA also lays down stringent guidelines for account-

ability and effi  ciency in the management of provincial and 

national roads budgets, as part of the overall expenditure of gov-

ernment funds. Public offi  cials need to be fully conversant with 

these requirements, as well as the practical steps in drawing up 
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Purpose of the Job: The main purpose of this job is to 
cost-effectively ensure the maintenance of the Electrical & 
Instruments assets in the area and to assist other divisions with 
the implementation of related major works within the area.

Key Responsibilities: This position will involve, but not be lim-
ited to, * Management of the abstraction, conveyancing and water 
treatment electrical/instrumental infrastructure * Compliance with 
and protection of the workforce and workplace in terms of SSHEQ * 

-
dures * Productive management of individual and team performance 
* Effective joint planning with customers * The integration and man-
agement of electronic computerised systems in the operation.

BSc in Electrical/Instrument Engineering 
* Minimum of 6 years’ experience in multi-disciplinary electrical/
instrument maintenance / engineering or project work within the 
water industry * Professional registration with Engineering Council 

will be an added advantage * At least 1 year at a supervisory level 
* Be in possession of an unendorsed Code 08 / EB motor licence * 

Knowledge and Skills: We are looking for an individual with supe-
rior knowledge and experience in mechanical asset management * 
Intimate knowledge of mechanical systems / processes * The ability 
to focus on detail for extended periods of time without substituting 
accuracy or speed * Up-to-date knowledge of software and informa-

operational budgets * Project management – the ability to facilitate 
multi-disciplinary projects at any given time * Safety management 
– ensure SHEQ compliance to statutory and company requirements 
* Intimate knowledge of mechanical maintenance / engineering * 
Must have decision-making, analytical, interpersonal communica-
tion, planning and organising, as well as technical translation skills.

Interested persons are requested to log onto 

or post these to:

 

If you do not receive a reply within four (4) weeks of the 
closing date, please consider your application unsuccessful.

 
 
 

 
 

MAINTENANCE ENGINEER  

(Ref: MEEIUW6562/02/16)

an eff ective budget which optimises the carrying out of the ac-

tivities of the authority within the constraint of funds allocated 

by the Treasury and politically generated demands. 

Because of space restrictions this short description has only 

just touched on the content of activities involved in managing 

road funds. Much wisdom is needed, as well as long experience in 

the practical aspects of road provision, and a ‘thick skin’ immune 

to constant representations by the public and politicians to apply 

funds to one or other ‘pet’ project. Sound pragmatism based on 

experience is also needed by offi  cials carrying out this function.

ROAD PAVEMENT MANAGEMENT
Road pavements do not have an infi nite life, but deteriorate under 

the infl uence of cumulatively increased traffi  c loadings imposed 

on them. As such they need to be properly managed to enable 

them to fulfi l their function on a continual basis over time. 

Pavement management systems have traditionally been the 

most formalised facet of road authority administration over time, 

and road management systems (RMS) were fi rst introduced into 

road authorities some four decades ago. However, their use has 

waned during the past 15 or so years – the eff ect of this on the 

current conditions of road pavements for the majority of South 

African roads is obvious. A paper by Kannemeyer and Mitchell 

to the 4th SARF/IRF Regional Conference for Africa graphically 

illustrates and describes this unfortunate occurrence. Figure 1 is 

from that paper, and is reproduced here with permission.  

As can be seen from Figure 1, the only facet which has not 

suff ered a dramatic decline during the past 15 years is that of 

software development, which by and large is done outside of the 

country and on a world-wide applicability basis.

Th e process of a formalised approach to pavement manage-

ment in South Africa started nearly forty years ago, in 1973, 

when the then Division of National Roads in the Department of 

Transport recognised the need for urgent research to develop 

pavement management systems to manage the pavement condi-

tion of national roads in the country. Th e endeavour was encour-

aged by two then current innovations:

 ■ Th e decision to develop a computerised information system 

(software) for the Division based on the database management 

system, System 2000.

 ■ Th e availability of instruments (hardware) for monitoring the 

quality of pavements.

It was decided to set a pavement management system based on 

these facilities. Th e main objectives of the system were to assist in:

 ■ Identifying current maintenance requirements and priorities.

 ■ Planning for future maintenance requirements.

 ■ Studying pavement behaviour with a view to re-evaluating 

maintenance strategies in the future.

Th e initiation of a pavement management system in the 

Department of Transport was followed by systems initiated by 

other road authorities in the country. Whilst there were some 

diffi  culties experienced because of the plethora of independent 

pavement management systems within the various road authori-

ties, pavement management systems were at that time success-

fully used to manage the country’s road network.

However, one of the fundamental constitutional principles of 

the new South Africa, was more fi nancial autonomy being given 

to the now nine provinces, resulting in the elimination of the 

practice of ‘cutting the fi nancial roads cake’ occurring centrally 

at the Department of Transport, using pavement management 
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systems as the basis. Th e immediate impact of this decision 

was that the use of this systematic approach in the allocation of 

budgets was no longer seen as a fundamental requirement. In ad-

dition the fi ve new provinces were not able to attract the required 

number of technical experts from the original four provinces, 

especially with regard to management systems. Th is impacted 

negatively on the systems at provincial level.

Although local authorities were able to initially keep their 

systems operational, the gradual loss of technical expertise 

resulted in numerous systems falling into disuse. In an audit 

performed for the Department of Transport, with regard to road 

management systems at various government levels, it was con-

cluded that “… a large number of the local municipalities experi-

ence fi nancial problems and simply do not have the fi nancial and 

technical backup to operate proper management systems”.  

Th is rate of deterioration with regard to the use of pavement 

management systems at most provincial and local authorities 

continued unabated until recently when Treasury made it man-

datory for pavement management systems to be used as a prereq-

uisite for the allocation of funds for major road rehabilitation.

At the Th ird International Conference on Managing 

Pavements in 1994 the point was made that non-technical fac-

tors, such as institutional factors, have a far greater eff ect on the 

success or otherwise of pavement management systems than do 

technical factors. It was said that there are fi ve challenges that 

road offi  cials have to face in the successful implementation of 

road management systems. 

Th e fi rst is communication. At present the responsibility for 

managing inter-city road networks in this country resides in no 

less than ten authorities, with a similar number at least for the 

larger municipalities. With the exception of the South African 

National Roads Agency (SANRAL), and one or two provinces 

and major municipalities, none of the other authorities appear 

to have an adequate management system to promote a common 

vision or goal in this fi eld. Communication with our primary 

customer, the public, is in general not good – nor do the political 

decision-makers, in general, have any grasp of what is required or 

what is sought in respect of pavement management systems. On 

the whole, and with a few exceptions, there does not seem to be 

an approach towards addressing people’s concerns in an objec-

tive, systematic way to earn their trust in respect of the mainte-

nance of our road infrastructure.

Regarding the second challenge, education, it is common 

cause that capacity shortages in respect of road engineering in 

general exist. Th e appropriate training of pavement management 

engineers in the public sector in order for them to incorporate 

advances in this fi eld into their day-to-day activities is virtually 

non-existent. Whilst some bodies do provide educational courses 

in pavement management, there appears to be inadequate tech-

nology transfer in the public sector in this fi eld.

Th e third challenge concerns the quality of the processes 

used to manage our road network. Once again the situation in re-

spect of this aspect seems to create a barrier to successful main-

tenance management of our roads. Th is aspect is highlighted 

in the Department of Transport’s Road Infrastructure Strategic 

Framework for South Africa (RISFSA) document.

Working as a team is the fourth challenge. In general, as 

was mentioned earlier in this article, there does not appear to 

be much evidence of teamwork amongst the multiplicity of road 

authorities in our country.

As far as the fi fth challenge is concerned, namely to think 

creatively and to strive for innovation within road authorities, 

there does not appear to be much evidence of this, apart from 

isolated instances.
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Th ese issues, amongst others, need serious attention from 

senior management in roads authorities.

BRIDGE MANAGEMENT
Alex van Niekerk of SANRAL has suggested that some 30% of 

the South African road network’s three trillion Rand asset value 

is bound up in its bridge structures. Th is means that bridges 

on our road network comprise some one trillion Rand in asset 

value and thus need sound management. Bridges do not have an 

infi nite life if not adequately maintained, and require continual 

monitoring for optimum performance. 

Th e management of bridges is a challenging but necessary 

function of roads authorities. Bridges, if not properly maintained, 

will not last for an indefi nite period and proper management 

contains elements of both a preventative and rehabilitative 

nature to ensure that a bridge will perform adequately over its 

nominal life of some 120 or so years. Road authority engineers 

need to be aware of bridge management systems in order to 

properly preserve this major asset.

CONSTRUCTION MANAGEMENT
Th e actual construction of roads nowadays is hardly ever carried 

out by in-house roads authority construction teams as it was pre-

viously, but rather by the private sector. Th e expertise required 

by road authorities for this facet of roads is therefore primarily in 

the letting and management of road construction contracts, as 

well as overall quality control of the work. 

Th e government White Paper on the Construction Industry 

states: “Th e lack of public-sector capacity to manage the procure-

ment and service delivery process has become a growing concern 

in government and industry circles.” It goes on to state: “Th is lack 

of experience in line function goals and services is undermining 

the position of the public sector as a knowledgeable and expert 

client.” Whilst this was written more than a decade ago and was 

descriptive of the industry as a whole, it is today still very true of 

the procurement of road projects. Unfortunately an additional 

problem has reared its head in recent years – the spectre of cor-

ruption in the industry.

Th e White Paper goes on to discuss the constraints holding 

back effi  cient delivery of infrastructure delivery which include, 

amongst others:

 ■ A lack of experience in service delivery

 ■ An absence of eff ective management information systems

 ■ Low productivity

 ■ Inadequately skilled staff 

 ■ A lack of professionalism and a poor work eff ort.

It is patently obvious that there is a need for immediate attention 

to develop public-sector procurement capacity and project man-

agement skills in the roads sector. 

A particularly important issue for road authorities to un-

derstand is the quality control procedures for the construction 

activities, even despite the fact that the construction work is 

generally supervised by a private sector engineer on behalf of 

the road authority. An important matter to be aware of and have 

experience in, is the relationship between the road authority as 

client body, and the private sector consultant as the contract 

supervising agent. Th ere are sometimes diff ering approaches 

to who the “Engineer”, as defi ned in the General Conditions of 

Contract, actually is – is he the client or is he the consultant? 

Th ere are diff ering viewpoints on this matter, and the implica-

tions of the particular approach followed need to be appreciated, 

particularly in the matter of contract disputes. 

In respect of construction management, road authority 

public service offi  cials need to be familiar with aspects such as:

 ■ Procurement options – various options are available for under-

taking construction works

 ■ Construction contracts and types and requirements of the dif-

ferent contract conditions

 ■ Rights, responsibilities and powers of parties to the contract

 ■ Obligations of the parties in the contract 

 ■ Contract tendering and allocation processes

 ■ Supervision of the works

 ■ And many softer and socio-political aspects, such as economic 

empowerment and capacity development for smaller contractors.

Th is discussion on the management of road construction has 

only touched on the full depth of the scope involved. It is im-

portant to note that this facet of road authority administration 

is perhaps the one where wisdom based on extensive experience 

is paramount. Without this wisdom there is a potential for the 

wastage of massive sums of money.

MAINTENANCE MANAGEMENT
Traditionally, in the eyes of the general public and also unfor-

tunately in the eyes of many uninformed roads engineers, the 

core of engineering activity in the roads sector lies in the design 

and construction of new roads. Since the road network in any 

country plays a vital role in its economy, the physical condition 

of the road infrastructure is critical. Also, increasingly the broad 
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road network has been substantially completed in many coun-

tries, which now have mature road networks, hence the focus 

of attention is moving away from building new roads to main-

taining existing roads.

Without adequate and timely maintenance, arterial and 

secondary roads alike will inexorably deteriorate, leading to 

higher vehicle operating costs, increased numbers of accidents 

and reduced reliability of transport services. When maintenance 

repair work is unnecessarily delayed it generally leads to exten-

sive rehabilitation, and even reconstruction, costing many times 

more than the simple maintenance procedure which should 

have been carried out at an earlier stage. Th e need to protect the 

existing network and keep it in good condition should always be 

paramount to new investment.

Road maintenance is a fundamentally diff erent process from 

building new roads. Construction activities usually involve 

projects with a defi ned start and fi nish; conversely maintenance 

is continuous. Whereas design and construction are dominated 

by engineering issues, maintenance is essentially a management 

matter, and as such not as glamorous from a professional, and 

especially political, viewpoint. Th e improvement of maintenance 

in a roads authority often involves institutional reform, human 

resource development and changes in management practices 

before addressing technical issues. In many countries, for various 

reasons (primarily political), it has proved very diffi  cult for main-

tenance to be given precedence over new roads, resulting in the 

rapid deterioration of many roads.

Road maintenance is essentially a management matter con-

cerned with issues such as:

 ■ Delivering a defi ned quality of service

 ■ Managing and allocating resources of people, materials and 

equipment

 ■ Activities and procedures 

 ■ Timing of interventions 

 ■ Location of the problem on the road network. 

It is an on-going generic activity with no beginning or end, 

though road maintenance will contain activities that will be 

undertaken on a project basis, such as a reseal of a section of 

road or a bridge repair. Maintenance activities are extremely 

variable in nature and range from keeping drainage channels 

open, regravelling and regular reshaping of gravel roads, main-

tenance of guardrails, resealing of surfaced roads, maintenance 

of structures and traffi  c control devices, to keeping down the 

growth of vegetation obscuring road signs. As such, mainte-

nance personnel need to be multi-skilled in the fi eld of prac-

tical road engineering. Th e work of the maintenance engineer 

could perhaps be divided into four main functions – planning, 

programming, preparation and operations. At the heart of the 

activity is reliable information on road network conditions, but 

this is often the area which is missing. Th e maintenance engi-

neer is perhaps the most important person of any professional 

engineer in a roads authority.

NETWORK AND ROAD TRAFFIC MANAGEMENT
Merely constructing and maintaining roads do not necessarily 

optimise the expenditure on road networks. Th e road traffi  c 

needs to be eff ectively managed to get a maximum return on 

money spent on the network. A road network system is not com-

plete, even though it may comprise well designed and maintained 

roads – road traffi  c management is the missing component, and 

road vehicles need to be properly managed to avoid confl icts with 

other road users, and also pedestrians.

A number of traffi  c control devices are available to traffi  c 

engineers to promote smooth and safe fl ow of traffi  c, both in the 

rural and urban environment, and senior roads executives need 

to be cognisant of what is needed in respect of managing road 

traffi  c. Additionally, modern traffi  c management and control 

extends to more than the minimisation of vehicular confl icts 

– the roadway is not an entity existing apart from its environ-

ment. Vehicular confl icts with abutting land uses are regulated 

by speed controls, parking and access restrictions, prohibition 

of advertising which might distract the attention of the driver, 

and the like. Practice and research have shown that driver diso-

rientation with his or her surroundings can be a severe problem. 

Th is aspect of safe use of the road network requires perceptive 

management. 

Th ere are many and various traffi  c management devices 

available to manage road traffi  c. Th ese include various types of 

road signs, traffi  c lights at intersections, pavement markings, 

barricades, rumble strips and suchlike. Th ese all form part of the 

armoury of the traffi  c engineer, but its use needs to be based on 

good practice and experience in managing road traffi  c. Allied to 

the use of traffi  c control devices to optimise the ‘throughput’ of 

road traffi  c on roadways, is the need to ensure that the vehicles 

conform to accepted standards in respect of traffi  c loading on the 

road surface. Th e aspect of vehicle weights and dimensions is a 

problematic area which requires strictly controlled management. 

Overweight vehicles cause major damage to road pavements and 

substantially increase maintenance costs. Vehicle emissions also 

need to be strictly managed in the interests of the environment.

It is not enough to provide a road network; its operations 

need to be managed to enable optimum use of the network. Some 

aspects of this include:

 ■ Regular safety audits of road infrastructure. Formal in-

spections should be carried out once a year to access their 

condition, both in the day and at night, and also during wet 

conditions. Typically road signs should be replaced every seven 

to eight years. Road marking could have a life of two to four 

years, depending on traffi  c and climate. Particular attention 

must be paid to signage at intersections and critical areas such 

as blind rises.  

 ■ Proper congestion management with, inter alia, better 

lane balance and improved intersection control. Attention 

should also be paid to the simplifying of driver decisions, of 

which various techniques exist. 

 ■ Improved overload control. An example is the Road 

Transport Management System, an industry-led, government-

supported voluntary self-regulation scheme that encourages 

consignees, consignors and road transport operators to imple-

ment the management system (a set of standards) with out-

comes that contribute to preserving road safety and increasing 

productivity, as well as safety, on the road. 

 ■ Road reserve management. Th is includes activities such as 

litter control, proper provision of safety barriers, ensuring 

proper fencing of the road reserve and control of unnecessary 

vegetation obscuring signs, and the cutting, rather than the 

current common practice of burning, unwanted growth of 

grass and other vegetation.

Whilst the activity of managing road traffic falls within the 

professional knowledge and scope of traffic engineering, un-
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fortunately much of the management of road traffic falls out-

side of the mandate of the road authority which has a vested 

interest in ensuring that road traffic regulations are well 

managed and applied. World Bank literature points out that 

reviews of past enforcement efforts have identified three areas 

of weakness – lack of clearly assigned responsibilities, weak 

enforcement agencies, and resistance and lack of cooperation 

from the road transport industry. They, the World Bank, point 

out that the road transport industry sees no direct connection 

between the damage done to road pavements and the road-

user taxes and charges they pay to government, whilst road 

authorities are reluctant to spend time and money on admin-

istering weigh-bridges when all the revenue from penalties 

accrues to Treasury.

Th ere are a multitude of other incongruences in the man-

agement of road traffi  c as a result of the diverse authorities 

involved. Because of the strong relationship between traffi  c en-

gineering and effi  cient traffi  c fl ows, it is necessary that a ration-

alisation of the function of managing road traffi  c takes place. 

Th is is an area that senior road executives need to be aware of, 

and need to address.

CONCLUSION
Th ere are many facets involved in the eff ective administration of 

road authorities. Much institutional knowledge, allied to profes-

sional expertise, has been built up over decades and it is essential 

that this knowledge be restored within road authorities where it 

has been lost, for whatever reason. Failure to do so will lead to 

further deterioration of our road network. 

Civillain by Jonah Ptak
For more engineering humour, please visit “Unreal Bridges” on 

Facebook and “@TheUnrealBridge” on Twitter.

 

Whilst the activity of managing road traffi c falls 

within the professional knowledge and scope 

of traffi c engineering, unfortunately much of the 

management of road traffi c falls outside of the 

mandate of the road authority which has a vested 

interest in ensuring that road traffi c regulations are 

well managed and applied. World Bank literature 

points out that reviews of past enforcement 

efforts have identifi ed three areas of weakness 

– lack of clearly assigned responsibilities, weak 

enforcement agencies, and resistance and lack 

of cooperation from the road transport industry. 

They, the World Bank, point out that the road 

transport industry sees no direct connection 

between the damage done to road pavements 

and the road-user taxes and charges they pay to 

government, whilst road authorities are reluctant 

to spend time and money on administering weigh-

bridges when all the revenue from penalties 

accrues to Treasury.
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IN BRIEF

CHRISTOPHER CAMPBELL 
APPOINTED AS CESA CEO 

Consulting Engineers South Africa (CESA) has announced the 
appointment of Christopher (Chris) Campbell as its new Chief 
Executive Offi cer. Chris assumed offi ce on 1 December 2015. 

The position was left vacant last year when the incumbent, Lefadi 
Makibinyane, resigned to pursue other career opportunities.

On welcoming Chris to the organisation, Abe Thela, CESA’s 
2013–2015 President, said, “Chris understands the industry, as 
he has worked for several consulting engineering companies in 
various capacities, is the immediate past-president of ECSA, has 
had several years of experience in the Transnet Group, and most 
recently held an executive position in the precast concrete busi-
ness unit of the Aveng Group, Aveng Infraset.” 

Chris also has a wealth of experience in the international engi-
neering environment, having been a previous vice-president of the 
World Federation of Engineering Organisations, a UNESCO-related 
non-governmental organisation which has had ongoing interaction 
with FIDIC (International Federation of Consulting Engineers), the 
international body to which CESA is affi liated.  

“He will be able to relate to how clients perceive the consulting 
engineering industry, and I am confi dent that he will take CESA to 
greater heights,” Abe added.

Chris is a registered professional engineer, having started his 
career as a draughtsman in 1981 and progressing to the level of 
senior technician. He obtained a Higher National Diploma in Civil 
Engineering in 1986, and in 1995 earned a BSc Civil Engineering 
degree (Summa Cum Laude) from the Florida A & M University in 
the USA. In addition, he holds various certifi cates and diplomas in 

management and leadership. 
Chris, who is also a Fellow of SAICE, says, “I am deeply hon-

oured to have been chosen as the new CEO of CESA and humbly 
accept the challenge of steering the organisation to new heights.”

 INFO

Dennis Ndaba

CESA Strategic Communicator

+27 11 463 2022 

dennis@cesa.co.za

LYNNE PRETORIUS –
NEW CESA PRESIDENT  

At its annual general meeting on 9 November 2015, Consulting 
Engineers South Africa (CESA) appointed Lynne Pretorius from 
ITS Engineers as president of the organisation for the next two 
years. She holds BSc Engineering (Civil) and M Engineering 
(Transportation) degrees from the University of Cape Town and 
has worked in the engineering industry for the last 22 years since 
graduating in 1993.  

In her inaugural speech, Lynne indicated that South Africa is 
on a dynamic trajectory, and that visionary leadership and fl exibility 
from all stakeholders and role players is required in order to adapt 
to the changing and challenging environment currently prevailing. 
She stated that her key objectives are to get the CESA house in 
order, to encourage members to submit quality bids, and to be 
open and honest about corruption. 

“Concerted effort is required from all of us to address the 
imbalances of the past to create a South Africa that everyone is 

Chris Campbell, CESA’s new CEO

Lynne Pretorius, CESA’s new president 



Civil Engineering January/February 2016 51

proud of. Government requires us to transform our industry. We 
realise that this is a long-term process, but we have to align our-
selves to leverage business opportunities.”

She has worked in both the private and public sector, including 
four years with the City of Cape Town. She specialises in transpor-
tation engineering, with a focus on sustainable transport modes 
and integration between transport and land use.

She is passionate about the growth of small businesses, as 
well as the development of young engineers. She vehemently 
opposes corruption and sees it as one of the biggest threats to 
service delivery and the industry. 

Lynne began her career at Aurecon (then Van Wyk and Louw) 
in 1994 and moved to the City of Cape Town in 2000. She started 
a transportation engineering consultancy practice in 2004, which 
was incorporated into ITS Engineers in 2012. Currently she is a 
Director of ITS Engineers.

 INFO

Dennis Ndaba

CESA Strategic Communicator

+27 11 463 2022 

dennis@cesa.co.za

BIGEN AFRICA CEO NAMED 
BUSINESS LEADER OF THE YEAR 

Dr Snowy Khoza, Chief Executive Offi cer of the Bigen Africa 
Group, was named National Business Leader of the Year at 
the 13th National Business Awards event at Emperors Palace in 
Kempton Park on 19 November 2015.

Bigen Africa, a leading solutions-driven infrastructure de-
velopment group with a fi rm foothold in southern Africa and a 
fast-growing African footprint, was also honoured at the National 

Business Awards – which have been described as the Oscars 
of South African business – by being named Infrastructure 
Development Company of the Year. 

“These awards recognise the fi nest talents and organisations 
that South Africa has to offer,” says Dr Iraj Abedian, Chairman of 
the Bigen Africa Board. Nominees include some of the largest 
South African businesses, such as Bigen Africa, the Billion 
Group, Kumba Iron Ore, Aspen Pharmacare, Alexander Forbes, 
Woolworths and Absa Bank. 

“As Chairman of the Bigen Africa Board, I fi nd it particularly 
gratifying that the Group’s vision and its insistence on the highest 
standards of performance are in line with the awards’ mission ‘to 
better our people, planet and profi ts through excellence’,” says 
Dr Abedian. “These goals also agree with Dr Khoza’s personal 
philosophy as a dedicated business leader, social activist and a 
champion of transformation.”

Since being appointed at Bigen Africa in 2010, Dr Khoza has 
led its evolution from an engineering fi rm to an infrastructure devel-
opment group, also introducing its ‘doing good while doing busi-
ness’ philosophy, which includes ensuring that employment and 
procurement opportunities arising from projects are channelled to 
the local communities as far as possible. 

Dr Khoza’s concern for others is rooted in both her own ex-
periences as a child from a poor background, and by her strong 
Christian faith imparted by the grandmother who raised her.

“With tenacity and determination she has overcome fi nancial 
constraints and other hardships to complete various qualifi ca-
tions, including an MBA and a PhD in social policy,” comments 
Dr Abedian. “She has also become the fi rst black woman to lead 
an infrastructure development group and set it on a highly suc-
cessful course.”

“With her proven ability to optimise company outcomes in a 
results-orientated work environment, without compromising on 
quality or service standards, Dr Khoza has ensured both organic 
and business development for the Group,” says Dr Abedian. “This 
has resulted in positive revenue growth and a strong balance 
sheet, despite the many global economic uncertainties which have 
been affl icting businesses for a while.”

An enthusiastic, visionary and hard-working leader, Dr Khoza 
has inspired her team, and together they have expanded the 
Group’s African footprint, highlighting its capability as an African 
company providing African infrastructure solutions for African 
countries, and securing mega infrastructure development pro-
jects in various African locations. “As a testimony to her drive 
and insight into the continent’s infrastructure development 
needs, Dr Khoza was the only woman invited to present at 
the Infrastructure Development Conference held in Khartoum, 
Sudan, in 2014, and at various other infrastructure conferences in 
Zambia and Ghana.”

Within the Bigen Africa Group, Dr Khoza has ensured capacity 
building through the implementation of a corporate governance 
policy, effi ciencies and controls; human resources and perfor-
mance management systems; a formalised internal audit func-
tion, as well as strategic management processes; and, last but 
not least, has ensured a ‘zero tolerance for theft and corruption’ 
stance across the Group.

“Having contributed to Bigen Africa’s reputation for service 
excellence and high ethics, Dr Khoza has been personally recog-
nised for her unwavering integrity, most recently by being named 

Dr Snowy Khoza, Chief Executive Officer of the 
Bigen Africa Group
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the winner in the Business category of the recognition awards pre-
sented annually by Unashamedly Ethical,” says Dr Abedian. “The 
awards are aimed at honouring men, women and organisations 
exhibiting excellent character and commitment to ethical behaviour 
in a way which has positively impacted the lives of people around 
them, or the communities where they live and operate.”

In 2014 Dr Khoza was also one of fi ve South Africans awarded 
Continental Lifetime Achiever status at a gala dinner honouring 
Africa’s Most Infl uential Women in Business and Government. 
She also received the CESA Young Professionals Forum (YPF) 
Recognition Award for special achievements and sterling contribu-
tions to, as well as for uplifting the role of women in, the construc-
tion industry and consulting engineering profession.

Dr Abedian emphasises that the tremendous recognition 
and respect Dr Khoza receives is not only for her proven busi-
ness acumen, but also for her personal integrity and compas-
sion for the underprivileged. “In her personal life, Dr Khoza is 
deeply involved in initiatives for improving the quality of life of 
disadvantaged people and continually strives to create sustain-
able support systems for children and families in need of care, 
impoverished and disabled people, youth at risk and women 
living in marginalised black communities. She has, for example, 
established the Snowy Khoza Trust, which assists children and 
child prisoners in obtaining an education.”

With her passion for people, unwavering principles and vi-
sionary business approach, Dr Khoza has helped to chart a highly 
successful course for Bigen Africa, even in the most challenging of 
economic and political climates, and fi rmly established the Group 
as a major stakeholder in the vital business of closing Africa’s infra-
structure gap.

“I am pleased that Dr Khoza, and the Bigen Africa Group 
have received these accolades,” says Dr Abedian. “Based on 
her insightful leadership of an outstanding team of ‘engineers 
with a conscience’, the Group has become a leader in the infra-
structure development industry, not only realising its vision of 
improving the quality of life through the development of sustain-
able infrastructure solutions, but also adding value by ‘doing 
good while doing business’.”

 INFO

Annette van Zyl

Group Marketing & Communications Manager

Bigen Africa Services (Pty) Ltd

annette.vanzyl@bigenafrica.com

SUBSTANTIAL INCREASE 
IN CMA AWARDS FOR 
EXCELLENCE ENTRIES 
The 2016 Concrete Manufacturers Association (CMA) Awards for 
Excellence competition has drawn a bumper crop of 123 entries, 
compared to the 77 submissions entered during the last competi-
tion. Images and entry details of the competition’s six categories 

can be found in the Awards entry book on the CMA’s website 
(www.cma.org.za). 

Chairperson of the Awards Committee, Monique Eggebeen, 
says that the standard of this year’s submissions is high, and in some 
cases extremely so. 

“It is quite clear from this year’s entry submissions that the use 
of precast concrete is growing rapidly across diverse applications, 
offering ease of installation, as well as high standards of fi nishing 
and durability.

“First staged in 1985, the Awards have become the undoubted 
highlight of the precast concrete industry’s calendar. They provide 
an excellent vehicle for southern African designers and project 
developers to establish themselves as trendsetters across several 
disciplines, and in doing so, to gain national recognition. The CMA is 
justifi ably proud of the superior attributes of precast concrete which, 
once again, are evident in this year’s competition – attributes which 
are certainly on a par with those of our global compatriots.

“This year’s entry categories comprise the following: Aesthetics 
Commercial, Aesthetics Residential, Community Upliftment, Technical 
Excellence, Innovation, and for projects older than 10 years, Precast 
for Life,” says Eggebeen.

The judging of entries took place on 23 November last year. The 
fi ve judges were landscape architect Antoinette de Beer, architect 
Hugh Fraser, civil engineer Malcolm Pautz (SAICE 2015 President), 
civil engineer Abe Thela (CESA 2013–2015 President), and quantity 
surveyor Bert van der Heever.

A possible six trophies, one for each category, and up to three 
commendation awards can be made in each category. The results of 
the competition will be announced at a gala dinner at Summer Place 
in Johannesburg on 23 April this year. 

 INFO

Monique Eggebeen: 011 589 8800

John Cairns: 011 431 0727 or 079 884 7986

David Beer: 082 880 6726, david.bigsky@gmail.com   

One of the entries in the CMA Awards Technical Excellence category 
is the Husab Mine stockpile tunnel, built with 204 special XHD 

culverts weighing 1 420 tons each (the mine is a new uranium mine 
in Swakopmund, Namibia, which began production in December 

2015 and which promises to become the largest open-pit mine on 
the African continent) 
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ST HELENA INTERNATIONAL 
AIRPORT NOW A REALITY
History was made on 15 September 2015 as the fi rst ever aircraft 
(a Beechcraft King Air 200) touched down on St Helena Island in 
the South Atlantic Ocean, nearly four years after the announce-
ment was made to construct the St Helena International Airport. 
The fi rst regular fl ights between OR Tambo International Airport 
and St Helena are expected to commence in late February 2016. 

The inaugural fl ight departed from Lanseria Airport, near 
Johannesburg, on 14 September and fl ew via Namibia to Angola, 
before crossing the Atlantic on a six-hour fl ight to the island. The 
fi rst successful landing was witnessed by most of the island’s 
inhabitants, many of whom had never seen an aircraft before. The 
island’s Councillor Lawson Henry expressed the locals’ senti-
ments: “We’ve waited so long for this moment and it has fi nally 
happened. This is history in the making and we’re a part of it.” The 
fi rst fl ights are being undertaken by Calibration Services Limited to 
test the new airport’s systems and navigational aids. 

St Helena is one of the most geographically isolated islands 
in the world, located approximately 1 950 km from the southwest 
coast of Africa and 2 900 km from South America. Since the island’s 
discovery in 1502 the only access has been by sea, with passengers 
and cargo transported by the mail ship, the RMS St Helena, which 
takes six days to sail from Cape Town to the island. The airport is 
destined to change the lives of all St Helenians (known as Saints), not 
only in providing employment with opportunities of new skills, but also 
in boosting the island’s economic growth with increased tourism and 
stimulating the expansion of support industries. 

Following the announcement of the project at the end of 2011, 
Basil Read was awarded the design, build and operate contract 
by the St Helena Government, and WorleyParsons was appointed 
as their lead design engineering consultant. The island’s remote 
location, as well as its unique ecology, required advanced engi-
neering ingenuity and planning. Virtually everything, excluding 
rock and water, had to be shipped to the island, as there were no 
major construction plant or building materials on the island. The 
project design features needed careful consideration of ease of 
constructability and programming of design delivery, requiring 
close integration of the design and construction teams. Due to the 

island’s rugged, volcanic terrain, careful consideration had to be 
given to the runway position, length and orientation. Furthermore, 
historical and ecological factors, such as protected slave burial 
sites, archaeological fi nds and breeding areas of indigenous bird-
life, also had to be taken into account. 

One of the biggest challenges addressed by WorleyParsons 
was the rock fi ll of a 120 m deep by 750 m wide dry gut gorge 
required to construct the 2 000 metre long concrete-surfaced 
runway. The dry gut fi ll consisted of 8 million m3 of blasted rock, or 
the equivalent of 450 000 truckloads of material. Nineteen trucks 
were used day and night, with 503 day shifts and 437 night shifts 
taking place over 22 months to completely fi ll the dry gut.

The full project scope encompassed permanent works in-
cluding a 14.5 km access road from Rupert’s Bay, where the cap-
ital city of Jamestown is located, to the airport site, a 680 m long 
concrete culvert and attenuation dam, the dry gut fi ll, a 1 950 m 
long concrete runway plus aprons and taxiways, bulk fuel instal-
lation for 6 million litres of fuel, an airport fuel facility, a 2 500 m² 
terminal building, a combined building to serve as the ATC tower 
and fi re department, infrastructure services, aerodrome ground 
lighting and navigational aids, airport operations equipment and 
airport certifi cation. Temporary facilities necessary to enable con-
struction included a jetty and moorings, a fuel farm for 1.5 million 
litres of fuel, an accommodation camp for over 100 personnel, and 
workshops, stores, offi ces and laydown areas. 

“We are very proud to have been involved in this prestigious 
project and would like to thank the entire team for contributing to 
this tremendous feat,” says Du Bruyn Jonker, project manager at 
WorleyParsons. 

The airport will be operated over the next ten years by Basil 
Read. The completed runway can handle a B737-800, A320 and 
B757-200 (with weight restrictions) and the A319. Weekly fl ights 
from Lanseria will be operated by Comair, to be announced fol-
lowing offi cial airport certifi cation, with proposed monthly fl ights to 
and from St Helena and Ascension.

 INFO

Du Bruyn Jonker

WorleyParsons

djonker@worleyparsons.com 

Due to the island’s rugged, volcanic terrain, the positioning of 
the runway required careful consideration

The St Helena International Airport while still under construction
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

The industry thanks 
a man of integrity
A BIG SURPRISE
During an illustrious event held at the Avianto Hotel in 

Muldersdrift on 8 December 2015, the engineering and construc-

tion industry honoured Nazir Alli, retiring CEO of SANRAL, for 

his outstanding leadership over many years, and for modernising 

South Africa’s national road network to world-class standards. 

What was organised as a surprise black-tie event, saw 

Trevor Manuel, Ketso Gordhan and Jack van der Merwe as 

industry speakers celebrating Nazir Alli’s dedicated service to 

civil engineering and his exemplary contribution to SANRAL. 

Among the other prominent guests were Maria Ramos, Th uli 

Madonsela, Mac Maharaj, Trevor Fowler, as well as industry 

representatives such as Malani Padayachee-Saman, Danai 

Magugumela, and Werner Jerling from Stefanutti Stocks who 

acted as Master of Ceremonies.  

On his arrival a very surprised Nazir Alli was met by a 

guard of honour formed by a bevy of prominent leaders. Th e ap-

preciation for Nazir’s contribution to the industry was obvious 

throughout the evening. In a booklet sponsored by WBHO and 

handed out at the event, a substantial number of contemporaries 

paid tribute to Nazir: 

 ■ Marissa Moore, National Treasury, Public Finance: “We 

say goodbye to an inspirational leader, who was able to retain 

and motivate technical specialists, leaving a legacy of quality 

infrastructure for future generations.”

 ■ Rodney Milford, SAICE 1999 President: “Nazir was a no-

nonsense person, with a unique ability to bring a solution 

forward. Th rough his leadership and extensive managerial and 

technical involvement across roads, transport and other infra-

structure, he has left a legacy in the construction industry.”

 ■ Skhumbuzo Macozoma, JRA Managing Director: “Roads 

are about human beings and human needs, not just economics 

or politics. Farewell servant of the people. We will carry on, 

but please don’t be lost to the industry.”

 ■ Danai Magugumela, Managing Director, Bosch Stemele: 

“It has been a personal privilege of mine to have looked up to 

you as a captain of industry, as a mentor and as a living ex-

ample of humble leadership. I wish you very well in your next 

endeavours.”

 ■ Kollan Pillay, Director, Glad Africa: “I will remember you 

for the boardroom arguments, your tenacity, and your au-

thentic leadership style. May the Lord grant you good health 

and longevity so you can continue to change the world.”

Th e main sponsor of the surprise dinner was Nyeleti Consulting 

(Pty) Ltd. Th e other companies and bodies who fi nancially 

supported this happy event were Bosch Stemele, CESA, CIDB, 

COLAS, Hatch Goba, HHO, Iliso, Much Asphalt, Murray & 

Roberts Infrastructure, Raubex Group, Royal HaskoningDHV, 

SARF, Tosas, UWP and WBHO. Th e coming together of so many 

companies and institutions is a clear indication of the degree of 

appreciation of Nazir’s contribution to South Africa.

At the event the South African Forum of Civil Engineering 

Contractors (SAFCEC) bestowed their President’s Award 

upon Nazir. Th embinkosi Nzimande, SAFCEC President, said: 

“Under Nazir’s leadership SANRAL has become renowned for 

its ability to deliver infrastructure projects on time, within 

budget and to a remarkably high quality … Nazir has always 

been supportive of the role of SAFCEC within the construction 

industry, and has regularly sought and valued our opinion on 

matters aff ecting our industry.” 
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SAICE GOLD MEDAL
SAICE also honoured Nazir at the event by awarding him the 

Institution’s prestigious Gold Medal. Th e bestowment of this 

award was motivated not only by Nazir’s proven technical 

achievements, but also by his many infrastructure-related contri-

butions to our country. Under his leadership SANRAL has grown 

from managing a road network of 7 200 km in 1998 to 21 403 km 

currently, which is expected to grow to 35 000 km in the future, 

and which is of outstanding quality, having won numerous global 

awards in engineering excellence. Th e successes attributed to 

this network are testimony to Nazir’s strong leadership, technical 

competency and excellent business acumen. In addition, his 

commitment to the country’s socioeconomic transformational 

agenda led to SANRAL’s launching of chairs at three universi-

ties (Free State, Cape Town and Stellenbosch), thereby making a 

substantial contribution to the training of the next generation of 

engineers, and to research that addresses the needs of the coun-

try's road industry. 

Nazir has been instrumental in developing the concept of 

public-private partnerships in South Africa, which culminated in 

the acclaimed Maputo Development Corridor. SANRAL’s perfor-

mance was acknowledged by government when it was requested 

to take ownership of a number of provincial roads, nationally, as 

SANRAL was seen as the only organisation that could success-

fully upgrade and maintain these roads. 

Nazir, who is a Fellow of SAICE, is also a member of the 

Institution of Civil Engineers (UK), the Institute of Directors 

of Southern Africa, and a Fellow of the South African 

Academy of Engineering. He is the 2003 recipient of the SAICE 

Transportation Division Chairman’s Award for outstanding ser-

vice to the transportation engineering profession, and of the 2010 

South African Road Federation President's Award.

In addition he served as Chairman of the ECSA 

Governance Committee, as President of the Association of 

Southern African National Roads Agencies (a SADC body), 

and as Executive Member and Council Member of the World 

Road Association.

Nazir Alli is indeed a worthy recipient of the SAICE Gold 

Medal, and the Institution feels privileged for having been allowed 

to bestow this award at such an auspicious industry occasion. 

Part of the welcoming guard of honour (from left, Jack van der Merwe, Danai 
Magugumela, Trevor Fowler, Allyson Lawless and Thuli Madonsela) with Nazir’s 
wife, Naseema (who kept the arrangements secret from her husband) looking on

Catching up with fellow big names – Mac 
Maharaj, Trevor Manuel and Maria Ramos

SAICE 2015 President, Malcolm Pautz, handing Nazir the 
SAICE Gold Medal (in the tiny blue box in his hand), with past 
presidents Sam Amod and Allyson Lawless looking on

The ever gracious Thuli Madonsela greeting Ismail Vadi, 
Gauteng MEC for Roads and Transport
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New SAICE Fellows
Keith Patrick Mackie’s  earliest memories are of a corrugated iron shack on Clifton 

Beach during World War II, of sometimes seeing the whole sea covered in ships, with 

the Lawhill occasionally sliding past in full sail – a connection to the sea that has never 

left him. He attended school at St Andrews in Bloemfontein, and obtained a degree 

in civil engineering from the University of Cape Town. Th e next ten years were split 

between Sir Alexander Gibb & Partners in London on power stations (where he met 

his wife) and Stewart Sviridov & Oliver in Johannesburg on dams and oil pipelines – 

mostly bush-bashing in the Eastern Transvaal and across Zululand. Finally, in 1970 he 

returned to Cape Town to join the Fisheries Development Corporation (FDC), building 

the South African suite of fi shing harbours. Here he specialised in coastal and harbour 

engineering, gaining a Master’s degree and later receiving the Basil Read Gold Medal 

for his work in dry docking. Since 1990, following the closing of the FDC, he has been in 

private practice where, amongst other projects, he develops training courses in coastal 

and harbour engineering, and in dry docking. Keith is at present also in the process of 

establishing a Marine Division for SAICE. 

M A (Fana) Marutla (MBL, MSc Eng, BSc Civil Eng) is a professional civil engineer with 

more than 18 years’ work experience, specialising in railway engineering, infrastructure 

maintenance, business case development and infrastructure design. After matriculating 

from Matlebjoane High School, Sekhukhune District, Limpopo Province, he was awarded 

a bursary by Transnet Freight Rail (then Spoornet) in 1993 to study civil engineering at the 

University of the Witwatersrand. After completing his BSc Civil Engineering in 1997 he 

joined Transnet Freight Rail where he spent 17 years working for the company in various 

capacities. He is presently with GIBB Engineering & Architecture where he serves as Rail 

Engineering Leader for the Port of Ngqura expansion project for both FEL3b and FEL4 

studies (with an estimated construction budget of R8.5 billion). Th is role includes planning 

and analysing railway systems from conceptual to detail design, and leading multidiscipli-

nary railway project teams (Perway, OHTE, Signalling, Geometric and Civil Designers). 

He also serves as a board member of the South African Heavy Haul Association (SAHHA), 

and a committee member of both the SAICE Railway and Harbour Division and the 

Th abampshe Community Development Forum (a rural community development initia-

tive). Fana has also been lecturing “Introduction to Multi-Disciplinary Concepts in Railway 

Engineering: Track Loading (forces and distribution), Track Superstructure (stresses, 

strains and geometry) and Track Terminology (components and functions)” at the 

University of Pretoria’s Chair in Railway Engineering since 2011. 

Dr Pieter Pretorius (Pr Eng) holds a PhD in Engineering from QUT in Brisbane, 

Australia. He has been a part-time senior lecturer in the Department of Civil 

Engineering at the University of Pretoria since 1995, and is also a Director with the 

consulting engineering company ITS Engineers in Pretoria. He has been actively 

involved with SAICE as a committee member of its Transportation Engineering 

Division since 2000, and served as chairman of the Division in 2010/11.
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Ric Snowden’s engineering career started at Arup in 1974 after he graduated cum 

laude from the University of the Witwatersrand. During his 42 years at Arup, Ric 

has taken on many project and leadership roles in the company. He is a past presi-

dent of the Concrete Society of Southern Africa and often lectures at conferences. 

He has mentored many graduates and won the CESA Mentor of the Year Award in 

2011. He led the Independent Certifier team on the highly successful Gautrain pro-

ject. Ric is currently mainly involved in project reviews and dispute resolution, and 

regularly acts as an expert witness.

Malan Schrecker graduated from the University of Pretoria. His fi rst assignment was as 

assistant resident engineer at the spectacular Van Stadens Gorge Arch Bridge (where he 

learnt tight-rope walking at altitude!). After Van Stadens he worked on high-rise build-

ings with consulting engineers Liebenberg and Stander. Th e Cape Town City Engineer’s 

Department exposed him to many facets of municipal engineering, also the mysteries 

of marine sewer outfall pipes, which encouraged him to qualify as a commercial diver 

and to undertake research which led to his Master’s in Coastal Engineering (University 

of Cape Town). Highlights of a richly satisfying career include having been part of de-

sign teams that were responsible for the new towns of Mitchells Plain and Khayelitsha, 

working as bridge designer on the upgrading of the George–Knysna section of National 

Route N2 (Scott and De Waal), involvement with a number of shopping centres and 

other developments (Knight Hall Hendry), and serving as project engineer on large 

industrial projects such as the Saldanha steel plant and the expansion of the Foskor 

fertiliser plant in Richards Bay. For four years he also worked on the Container Terminal 

expansion project in the Port of Cape Town and the rehabilitation of the iron ore export 

jetty in Saldanha Bay. International stints included the installation of twin subsea sewer 

pipelines from Kowloon to Stonecutters Island in Hong Kong, various marine projects 

in the Middle East, Asia and Africa with Murray and Roberts Engineering Solutions and 

Protekon, and an inland container quay on the Shire River in Malawi. At present he is a 

specialist marine consultant for Aurecon.

Keith Wolhuter graduated from the University of Stellenbosch in 1959 and then joined 

the Cape Provincial Roads Department. After four years he was transferred to the 

Geometric Design Section in Head Offi  ce, eventually heading up the Freeway Design 

Group. In 1968 he joined Kantey and Templar as the Associate Partner in charge of the 

Bloemfontein Offi  ce. His last project with them was the design and construction of 

the section of the Maluti Route between Harrismith and Qwaqwa, where two sets of 

Provincial and two National Departmental standards needed to be adhered to. To deal 

with this problem, Keith joined the CSIR where his fi rst project entailed the hammering 

out of a set of uniform standards for the entire country. TRH 17: Geometric Design of 

Rural Roads was accepted by all rural road authorities in 1982. He also developed the 

SATTC Road and Bridge Design Standards and Specifi cations: Geometric Design of 

Trunk Roads in 1997. Th is document was ratifi ed by the fourteen Ministers of Transport 

of the SADC member countries in 2002. In the late 1990s various signifi cant paradigm 

shifts took place in the fi eld of Geometric Design, prompting SANRAL, who realised 

that TRH17 was now outdated, to request the CSIR to develop a new manual addressing 

these paradigm shifts. Rodney Burrell, Malcolm Mitchell and Keith Wolhuter were 

briefed to undertake this task. A CD-ROM titled Geometric Design Guidelines was 

issued in November 2002 by SANRAL. In 2015 Keith’s Geometric Design of Roads 

Handbook was published by Taylor and Francis for the international market. He has now 

retired to East London.
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DR GRAHAM ROSS, doyen of South 

African road engineers and transporta-

tion historians, passed away in December 

after a short illness. 

He was born in Cape Town and 

attended Christian Brothers’ College, 

Green Point (a school which has pro-

duced several other notable engineers). 

Within a few days of matriculating in 

1942 he volunteered for active service 

and was delighted to find his classmate 

John Clark (later Chief Engineer of 

the Western Cape Regional Services 

Council) next to him in the recruitment 

queue. Together they were posted to the 

Navy and Graham saw action in mine-

sweepers off the Cape Coast, and later 

around the Indian Ocean islands and 

the Bay of Bengal, reaching the rank of 

sub-lieutenant.

After the war he enrolled at the 

University of Cape Town – he would 

become one of the last surviving students 

of the renowned and beloved Professor 

Snape – and joined the Cape Provincial 

Roads Department on graduating in 1948. 

His fi rst job was to help put the fi nishing 

touches to Du Toitskloof Pass, which was 

the beginning of his long love aff air with 

the routes through the Cape mountains. 

Early in his career he was sent to 

Namaqualand to take charge of a spe-

cial construction unit which had been 

formed to build a unique, ultra-heavy-

duty road between the copper mines 

at O’kiep and the smelter at Nababeep. 

Controlling a disparate group of rough 

and ready padmakers in a remote loca-

tion on a new type of construction could 

have been a considerable challenge to a 

young man in his twenties, but Graham’s 

naval experience in dealing with equally 

tough trawlermen stood him in good 

stead. Despite the demanding work-

load – besides being Resident Engineer, 

he acted as surveyor, unit clerk, typist, 

stores superintendent and headmaster – 

he found time to be fascinated by the old 

transport systems, engineers and roads 

of the district, which he would later put 

to good advantage.

He really earned his spurs while 

serving as Acting District Engineer at 

Oudtshoorn, when he was tasked with 

fi nding a feasible new route for the Huis 

River Pass through the very tricky geology 

of the local mountain range. It was a 

torrid experience, and eventually he had 

to report that an alternate location would 

not be possible. Some fi fteen years later 

the present pass was built approximately 

along the line of the old road. 

He decamped in 1963 with his wife 

and young sons to attend Northwestern 

University in Illinois, where he obtained 

an MSc and formal skills in the emerging 

discipline of transportation engineering 

under the formidable Prof Jack Leisch, and 

on his return was appointed Geometric 

Design Engineer. He came back fi red with 

enthusiasm and poured his new-found 

knowledge into producing a Geometric 

Design Manual for South African condi-

tions. It became the ‘bible’ of local road 

designers and is arguably his most impor-

tant professional achievement. He was an 

excellent teacher and inspired, taught and 

mentored a generation of South African 

highway engineers with his expertise, usu-

ally leavened by his keen sense of humour.

In those days there was no Computer 

Aided Design – everything was done the 

manual way. Road alignments were drawn 

on long rolls of drawing and graph paper 

Obituary
Graham Lindsay Drury Ross
18.07.1924–02.12.2015
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which were rolled out on two or three 

drawing tables. Graham would climb up 

onto the tables in his stockinged feet, 

bend down and peer along the alignment, 

pointing out improvements to be made – 

his Google Earth option!

 A minor incident in this period 

had a lasting outcome and Graham was 

always amused at his role. He accom-

panied the Provincial Roads Engineer, 

the feisty Freddie Hugo, to a meeting 

of the Provincial Executive Committee 

where the route of a proposed freeway 

through the Constantia Valley was being 

discussed. Graham presented a plan 

on which he had marked three possible 

alignments in red, blue and green. Th e 

politicians opted for the blue line – and 

fi fty years on, although the offi  cial title is 

Th e Simon van der Stel Freeway, the main 

highway to the South Peninsula is still 

invariably known as Th e Blue Route.

In 1967 Graham was recruited by 

Ninham Shand to establish and head 

up the Roads and Transportation 

Department in his firm, and within 

a year he was offered a partnership 

(which turned into a directorship when 

the firm became a company). He soon 

brought his former colleagues, Peter 

Thomson and Charlie Glick, into the 

fold and Shands became a formidable 

player in the field. In time he passed 

the Roads function on to Peter while he 

concentrated on Transportation.

When he fi nally retired in 1993, 

Graham and his wife Eileen caravanned 

many thousands of miles around the 

country, revisiting old haunts and docu-

menting information on the mountain 

passes of the Cape. Initially his notes 

were published as a series of articles in 

the SAICE magazine, which were collated 

into a booklet sponsored by the SAICE 

Transportation Division. He then went a 

step further and collected all the infor-

mation of his research into a marvellous 

database, titled Mountain Passes, Roads 

& Transportation in the Cape: a Guide 

to Research. Th is enormously useful 

document has been updated several 

times and is the most comprehensive and 

authoritative collection of facts, fi gures 

and references about the history of road 

transportation in the Cape.

Not resting on his laurels, he enrolled 

at the University of Stellenbosch and drew 

on his early O’kiep experiences – and 

much further research – to produce a 

dissertation titled Th e Interactive Role 

of Transportation and the Economy of 

Namaqualand, for which he was awarded 

a PhD at the age of 74.

When SAICE approached its cen-

tenary in 2003, it was suggested that 

Graham’s articles and notes could be 

expanded into a book which would em-

phasise the benefi ts that civil engineering 

had brought the country. Graham was 

willing to give it a go, but the SAICE 

management felt that the project was 

fi nancially too risky for the Institution 

to support. Brenda Sudano and Ross 

Parry-Davies had other ideas, however, 

and raised sponsorship from SANRAL 

and the Western Cape Roads Department 

to make the project more attractive to a 

commercial publisher. Graham responded 

by taking himself and Eileen off  in his 

caravan to a remote spot on the Garden 

Route where he spent an intense three 

weeks putting the fi nishing touches to 

his manuscript. Graham had presumed 

that the book would be issued under his 

working title Reminiscences of the Cape 

Mountain Passes, but wily old contractor 

Parry-Davies insisted that a more imagi-

native name would be needed to catch 

the interest of the general public, and so 

Romance of the Cape Mountain Passes it 

became. Th e public responded by snap-

ping up the copies, enjoying the easy 

prose style and the detailed anecdotes 

about places they might have passed by 

without appreciating the background to 

their travels. Th e beautifully produced 

book is now in its seventh printing and 

remains the leader in its fi eld, despite 

having spawned several imitations.

From the point of view of the profes-

sion the book did a wonderful job in 

raising public awareness of civil engineers 

and engineering, at a time when the 

achievements and intricacies of the pro-

fession were not always appreciated and 

understood by decision-makers.

He was for a number of years the 

infl uential National President and later 

Honorary Life Fellow of the South African 

Road Federation, which drew its member-

ship from all those interested in a busi-

ness sense with the wellbeing of the South 

African road system, as well as in legisla-

tion and governmental policy. Graham 

received accolades and honours from sev-

eral other professional bodies, including 

SAICE (Honorary Fellow), ASCE (Life 

Fellow), ITE (Institute of Transportation 

Engineers) (Life Fellow) and he was 

proudly a Life Associate Member of the 

Sigma Xi Society. He was also very grati-

fi ed to be elected to the membership of 

the Royal Geographical Society. 

Graham married Eileen Reade in 1951 

and they had two sons, Douglas and Alan. 

In recent years Eileen’s health deteriorated 

and Graham supported her with great care 

and devotion until she passed away in 2013.

He was a very high-ranking dinghy 

sailor. Despite his relatively light weight 

he was in the front rank of Western Cape 

(and indeed South African) competitors 

at various times in Finn, Tempo, Extra 

and Sonnet classes. Eileen crewed for him 

in Tempos and Sonnets, although he also 

sailed competitively and successfully at 

Provincial level in single-handed Sonnets. 

Water and the sea appear to be in the Ross 

family blood, as Graham’s father was a keen 

member of the Royal Cape Yacht Club, 

while both sons have maritime interests.

Graham’s research documents and 

extensive collection of transportation and 

historical references are housed in the 

Jagger Library at UCT.

Graham’s magnum opus concludes 

with a quote he found on a bridge across 

the Keiskamma River in the Eastern Cape:

Th e tree shall grow, the brook shall glide

Th e hill shall stand, the bridge shall bide

Th e builders like the fading ray

Of summer’s sunset pass away

But Graham’s inspiring example and 

legacy of knowledge will not pass away for 

many a year. Farewell old padmaker, you 

travelled a long and splendid road.

Tony Murray (asmurray@iafrica.com)

With contributions from:

Tony Abrahamson, Brian Alexander, Colin Carter, 

Steve Fanner, Peter Thomson, Mike Shand and 

Brenda Sudano 

Road alignments were drawn 

on long rolls of drawing and 

graph paper which were rolled 

out on two or three drawing 

tables. Graham would climb up 

onto the tables in his stockinged 

feet, bend down and peer along 

the alignment, pointing out 

improvements to be made – his 

Google Earth option!
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THE CANDIDATE ACADEMY experienced a bumper year 

in 2015. Allyson Lawless, director of SAICE Professional 

Development and Projects, and driver of the Candidate Academy, 

says: “Companies used the quieter periods experienced in 2015 

to invest in developing their young graduates. We hope to see the 

same level of commitment to training, if not more, in 2016.” Well 

over 7 000 delegates have attended Candidate Academy courses 

since its inception in 2010.

THE ROAD TO REGISTRATION SERIES
Th e Candidate Academy presented the full range of Road to 

Registration courses during the year, being:

 ■ Th e Road to Registration for Candidates

 ■ Th e Road to Registration for Mature Candidates

 ■ Th e Road to Registration for Supervisors

 ■ Th e Road to Registration for Mentors, Supervisors and HR 

Practitioners

Since the ECSA roadshow on the New Registration System (NRS) 

in February 2015, the demand has increased, including the de-

mand for additional support in the form of one-on-one meetings 

and application reviews to help candidates complete their ECSA 

submissions. Th e feedback received from candidates who have 

been registered is very encouraging.

Advisory services 

During the year we realised that we had learned a lot about each 

candidate on our Road to Registration courses, particularly where 

the candidates were having diffi  culty gaining suitable experience. 

We now have extended our service to include the assessment of all 

candidates on in-house courses. 

Our reports to management on what further training needs 

or types of projects each candidate should be involved in to 

progress towards registration have been well received, and can-

didates advise that they are now being given appropriate experi-

ence. 

Support for mentors and supervisors

Th e mentor and supervisor courses were also in demand, which 

gave mentors and supervisors insight into how to run training 

programmes, and in particular how to develop training plans 

and assess progress towards registration.

Corporate support

With increasing demand to train graduates to the level 

of competence required for professional registration, the 

Candidate Academy has also become involved in assisting 

companies with designing and implementing training pro-

grammes. Hundreds of candidates are now being trained in 

a structured manner towards registration as a result of this 

support.

THE GETTING ACQUAINTED SERIES
Th e Getting Acquainted series of courses was also well received 

in 2015. Th e line-up for 2016 includes:

 ■ Getting Acquainted with GCC 2015

 ■ Getting Acquainted with Geosynthetics in Soil Reinforcement

 ■ Getting Acquainted with Road Construction and Maintenance

 ■ Getting Acquainted with Sewer Design

 ■ Getting Acquainted with Estimating, Costing and Pricing of 

Construction Tenders

Getting Acquainted with Geosynthetics in Soil Reinforcement 

Getting Acquainted with Geosynthetics in Soil Reinforcement 

was presented for the fi rst time in February 2015. Th e course was 

The Candidate Academy grows 
from strength to strength
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very well received, and although off ered through the Candidate 

Academy, delegates were mostly experienced professionals who 

were grateful for the additional insight that they gained on the 

course. Th ey promised to recommend the course to more com-

panies for junior staff  to attend.

WEBSITE AND FACEBOOK PAGE
The Civils Masakheni and Candidate Academy websites have 

been substantially updated and give comprehensive details on 

the company and its activities. The sites include details of all 

courses, and have resource pages to support candidates with 

handy information, including details of other voluntary as-

sociations and industry bodies who offer training, and lists of 

Acts, books, guidelines, policies and standards which young 

practitioners need to know about.  

Th e Candidate Academy Facebook page allows candidates to 

share experiences and support one another regarding the regis-

tration process in particular. 

To fi nd out more, visit the website and Facebook page: 

www.candidateacademy.co.za

https://www.facebook.com/CandidateAcademyCoZa 

COURSES FOR 2016
Over and above the courses discussed above, the full range of 

courses will continue to be off ered in 2016, as outlined in the 

training calendar on page 64 of this edition. Th e Academy prides it-

self on delivering top quality services and products that are relevant 

and practical, so if you have suggestions on how we could improve 

our off erings, please make contact with us (contact details below).

In-house courses

Th ere was enthusiastic demand for in-house courses during 

2015. If you have large numbers who require training, let the 

Candidate Academy customise a course to suit your needs.

Registration and invoicing

Registration at SAICE and CESA for courses off ered by the 

Candidate Academy is done online. After registration, an invoice is 

generated by SAICE or CESA depending on who the host is. Payment 

should be made upfront to the appropriate organisation. Candidate 

Academy courses are advertised on http://www.saice.org.za/training-

courses when SAICE is managing registration, and on http://www.

cesa.co.za/node/162 when courses are off ered through CESA. 

Basic Contract Admin: “I was so impressed with the 
Administration Chapters – it is so relevant to me.”
Road to Registration: “Great suggestions regarding registration! 
The presenter explained the process well and advised ways of sim-
plifying registration. The course material is complete and extensive.”
Road to Registration for Mentors, Supervisors and HR 
Practitioners: “Thank you for a very informative session. I am 

feeling more comfortable overseeing the programme from an 
HR perspective.”
Pressure Pipeline Design: “Good to have a course backed up 
with so much real-world experience from the facilitator – really 
learnt a lot.”
Sewer Design: “Very informative – the course covers the ba-
sics for sewer design.”

Feedback from delegates

Delegates getting to grips with problem-solving 
on a Road to Registration course for Candidates

Satisfied delegates at a Candidate Academy course
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SAICE Training Calendar 2016
Course Name Course Dates Location

CPD Accreditation 
Number

Course 
Presenter

Contact

GCC 2015 (Third Edition)

7–8 March 2016 Pietermaritzburg

SAICEcon16/01869/19
Benjamin 

Czanik
cheryl-lee@saice.org.za

10–11 March 2016 Durban

4–5 April 2016 East London

7–8 April 2016 Port Elizabeth

9–10 May 2016 Cape Town

12–13 May 2016 George

23–24 May 2016 Upington

26–27 May 2016 Bloemfontein

6–7 June 2016 Mafi keng

9–10 June 2016 Polokwane

28–29 June 2016 Nelspruit

16–17 August 2016 Pretoria

6–7 September 2016 Midrand

Project Management of 

Construction Projects

19–20 July 2016 Midrand

SAICEcon15/01754/18 Neville Gurry cheryl-lee@saice.org.za

13–14 September 2016 Durban

27–28 September 2016 Cape Town

4–5 October 2016 Port Alfred

11–12 October 2016 Bloemfontein

Technical Report Writing

8–9 March 2016 Midrand

SAICEbus15/01751/18 Les Wiggill cheryl-lee@saice.org.za

30–31 May 2016 Durban

29–30 June 2016 Midrand

25–26 July 2016 Port Elizabeth

1–2 August 2016 East London

5–6 September 2016 Cape Town

17–18 October 2016 Midrand

Structural Steel Design to 

SANS 10162-1-2005

29 March 2016 Midrand
SAICEstr15/01726/18 Greg Parrott cheryl-lee@saice.org.za

24 October 2016 Midrand

Reinforced Concrete Design 

to SANS 10100-1-2000

30 March 2016 Midrand
SAICEstr15/01727/18 Greg Parrott cheryl-lee@saice.org.za

25 October 2016 Midrand

Practical Geometric Design 21–25 November 2016 Midrand SAICEtr13/01418/16 Tom Mckune dawn@saice.org.za

Business Finances for Built 
Environment Professionals

9–10 June 2016 Midrand SAICEfi n15/01617/18
Wolf 

Weidemann
dawn@saice.org.za

Handling Projects in a 
Consulting Engineer's 
Practice

6–7 June 2016 Midrand SAICEproj15/01618/18
Wolf 

Weidemann
dawn@saice.org.za

Leadership and 

Management Principles and 

Practice in Engineering

4–5 May 2016 Midrand

SAICEbus15/01784/18 David Ramsay dawn@saice.org.za
8–9 June 2016 Cape Town

17–18 August 2016 Durban

14–15 September 2016 Port Elizabeth

Water Law of South Africa

20–21 September 2016 Durban

SAICEwat13/01308/16
Hubert 

Thompson
dawn@saice.org.za27–28 September 2016 Cape Town

20–21 October 2016 Midrand

The Legal Process dealing 

with Construction Disputes

1–2 March 2016 Pietermaritzburg

SAICEcon13/01368/16

SACPCMP/CPD/15/010

Hubert 

Thompson
dawn@saice.org.za

8–9 March 2016 Durban

5–6 April 2016 Midrand

12–13 April 2016 George

19–20 April 2016 Cape Town

18–19 May 2016 Mthatha

24–25 May 2016 East London

31 May–1 June 2016 Port Elizabeth

26–27 July 2016 Polokwane

2–3 August 2016 Nelspruit

23–24 August 2016 Bloemfontein

Earthmoving Equipment, 
Technology and 
Management for 
Civil Engineering and 
Infrastructure Projects

20–22 July 2016 Midrand SAICEcon15/01840/18
Prof Zvi 
Borowitsh

dawn@saice.org.za
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SAICE / Induna Training Services 
Course Name Course Dates Location

CPD Accreditation 
Number

Course 
Presenter

Contact

Comparing Construction 

Contracts

21–22 April 2016 Midrand

SAICEcon15/01855/18 Lydia Carroll dawn@saice.org.za29–30 July 2016 Cape Town

8–9 September 2016 Durban

FIDIC Contracts and 

Agreements – A Practical 

Approach

10–11 May 2016 Midrand

SAICEcon15/01774/18 Kevin Spence dawn@saice.org.za29–30 August 2016 Cape Town

16–17 November 2016 Durban

Management of Claims

under FIDIC 
16–17 November 2016 Durban SAICEcon15/01775/18 Kevin Spence dawn@saice.org.za

The Implementation of the 

Model Services Agreement 

including the Role of the 

Engineer

23 June 2016 Midrand SAICEcon15/01858/18 Peter Glass dawn@saice.org.za

New Engineering Contract
27 May 2016 Durban

SAICEcon15/01856/18 Lydia Carroll dawn@saice.org.za
8 July 2016 Port Elizabeth

FIDIC Claims and Dispute 

Resolution

1 March 2016 Midrand
SAICEcon15/01857/18 Peter Glass dawn@saice.org.za

27 June 2016 Cape Town

SAICE / South African Road Federation (SARF)
Overview of Hot Mix 

Asphalt
5–6 July 2016 Durban

SAICEtr15/01806/18

SARF15/5001/18
J Onraet

sybul@sarf.org.za / 

tshidi@sarf.org.za

Assessment and Analysis 

of Test Data

31 March–1 April 2016 Gauteng SAICEtr15/01805/18

SARF14/0001/17
R Berkers

sybul@sarf.org.za / 

tshidi@sarf.org.za25–26 May 2016 Durban

Concrete Road Design and 

Construction

29 June 2016 Cape Town

SAICEtr15/01802/18

CSSA-N-2013-08

B Perrie,

Dr P Strauss

sybul@sarf.org.za / 

tshidi@sarf.org.za

20 July 2016 Durban

20 September 2016 Gauteng

27 September 2016 Port Elizabeth

Pavement Rehabilitation 

by Recycling / Bitumen 

Stabilisation

22–23 March 2016 Gauteng
SAICEtr15/01810/18

SARF15/0004/18

SAICEtr15/01807/18 

(Assignment)

SARF15/0041/18

Prof Kim 

Jenkins,

D Collings, 

K Louw

sybul@sarf.org.za / 

tshidi@sarf.org.za
8–9 June 2016 Bloemfontein

Stormwater Drainage
4–8 April 2016 Gauteng SAICEtr15/01808/18   

SARF12/0107/15

C Brooker,

Matt Braune, 

Alaster Goyns

sybul@sarf.org.za / 

tshidi@sarf.org.za23–27 May 2016 Cape Town

SAICE / Classic Seminars

The NEC Contract

6–7 June 2016 Jhb/Midrand

SAICEcon13/01448/18
Nicolette 

Calasse
admin@classic-sa.co.za 

13–14 June 2016 Durban

20–21 June 2016 Cape Town

3–4 November 2016 Jhb/Midrand

10–11 November 2016 Durban

17–18 November 2016 Cape Town
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Candidate Academy
Course Name Course Dates Location

CPD Accreditation 
Number

Course 
Presenter

Contact

Road to Registration for 

Candidates

18 May 2016 Midrand

CESA357-04/2016 Allyson Lawless lizelle@ally.co.za2 August 2016 Durban

12 September 2016 Midrand

Road to Registration for 

Mature Candidates

16 March 2016 Cape Town

CESA484-01/2017

Stewart Gibson

lizelle@ally.co.za

13 April 2016 Midrand Peter Coetzee

24 May 2016 Durban Stewart Gibson

23 August 2016 Midrand Peter Coetzee

7 September 2016 Cape Town Peter Coetzee

15 November 2016 Durban Peter Coetzee

1 December 2016 Midrand Stewart Gibson

Road to Registration for 

Mentors, Supervisors and 

HR Practitioners

15 March 2016 Midrand CESA358-04/2016 Allyson Lawless lizelle@ally.co.za

Basic Contract 

Administration and Quality 

Control

31 Aug–2 Sept 2016 Durban
CESA359-04/2016 Theuns Eloff lizelle@ally.co.za

9–11 November 2016 Midrand

Getting Acquainted with 

Road Construction and 

Maintenance

11–13 April 2016 Cape Town

CESA379-05/2016 Theuns Eloff lizelle@ally.co.za6–8 June 2016 Midrand

5–7 September 2016 Durban

Pressure Pipeline and 

Pump Station Design and 

Specifi cation – A Practical 

Overview

20–21 April 2016 Midrand

CESA376-05/2016 Dup van Renen lizelle@ally.co.za

20–21 October 2016 Cape Town

Getting Acquainted with 

GCC 2015

7–8 March 2016 Cape Town

CESA377-05/2016 Theuns Eloff lizelle@ally.co.za5–6 May 2016 Midrand

11–12 August 2016 Durban

Getting Acquainted with 

Sewer Design

19–20 July 2016 Midrand

CESA378-05/2016 Peter Coetzee lizelle@ally.co.za13–14 September 2016 Durban

22–23 November 2016 Cape Town

In-house courses are available. 

For SAICE in-house courses, please contact Cheryl-Lee Williams (cheryl-lee@saice.org.za) or 
Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Candidate Academy in-house courses, please contact Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.

If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to access SAICE’s blog.
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Forty years of innovation

The Value of experience

1975-2015

in South Africa

Mbabane Bypass - Swaziland

Koma Koma Bridge - Lesotho

www.recosa.co.za www.terre-armee.com

Telephone:  +27 11  726 6180   



bn January/February 2016 Civil Engineering

Faster road design with

intersections, traffic circles,

stockdale roundabouts,

and cul-de-sacs

CIVIL
DESIGNER

www.civildesigner.com

Exceptional engineers take 

advantage of integrated design 

tools of world-class excellence.


