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Sequence of presentation:

• Integrated delivery process –
weakest link – report card

• Legislation and strategies
• Skills
• To conclude



Chapter 1:

• Water services cycle is an integrated 
system, and delivery is a process.  
Both are only as strong as their 
weakest links.

• SAICE report card – and other 
research.

• Findings that the weakest links 
generally are …..



The “weakest link”

• Providing effective service delivery requires 
a combination of management, financial, 
engineering, economics and social practices 
and techniques within a robust framework 
and management plan.

• The process can be viewed as a chain of 
events – and this chain is at any moment in 
time only as strong as its weakest link at the 
time.



• An integrated system ….



Example of solutions finding 

Problem Cause of 
problem

Roleplayers
Potential 
solution





Chapter 1:

• Water services cycle is an integrated 
system, and delivery is a process.  Both 
are only as strong as their weakest links.

• SAICE report card – and other 
research.

• Findings that the weakest links generally 
are …..



Context
Infrastructure, in the form of public 
buildings, roads, water and sewerage 
systems, electricity and other services, 
supports quality of life and is the 
foundation of a healthy economy



“Infrastructure services can 
contribute to reducing poverty by 
empowering.  The vulnerability of 
poor people can be countered by 
redressing low income levels, 
hazardous physical conditions, 
social powerlessness and isolation.  
Infrastructure has considerable 
potential in this regard.” (DBSA 
2006)



The poorer citizens generally do not 
have alternative coping systems, and 
therefore are relatively speaking the 
hardest hit by unreliable 
infrastructure delivery.



The stock of public sector 
infrastructure is significant.

Current replacement cost of this 
infrastructure, excluding that owned 
by the State-owned enterprises, 
exceeds R1000 billion.   

CSIR 2006



“Delivery” needs to be understood 
as embracing not just the 
construction of infrastructure but 
the operation and maintenance of 
that infrastructure throughout its 
intended life.



• “If the government spends its 
maintenance budget on fixing 
infrastructure only after it has already 
broken down, then it is effectively 
throwing away a large proportion of 
that budget – funds that could rather 
have been used elsewhere to improve 
the quality of life of its citizens.

• This is because it is much cheaper to 
carry out periodic preventative 
maintenance than to do repairs when 
infrastructure breaks down.” (NIMS)



“The SAICE infrastructure 
report card for SA: 2006”





Chapter 1:

• Water services cycle is an integrated 
system, and delivery is a process.  Both 
are only as strong as their weakest links.

• SAICE report card – and other research.
• Findings that the weakest links 

generally are …..



Awareness
7%

Finance
16%

Guidelines
2%

HR
31%

Legal & 
procurement

9%

M&E
4%

Management 
& Leadership

13%

Operation & 
Maintenance

7%

Technical
11%

“Priority 1” solutions



The principal systemic issues underlying 
inadequate provision for long-term 
management and maintenance generally are:

• inadequate budgets; and
• inadequate skills (and especially technical 

skills) and experience. 

Together  with:
• Lack of will/incentives to remedy the 

situation.



Chapter 2:

Legislation and strategies



Approved by 
Cabinet 
late in 2006

National 
Infrastructure 
Maintenance 

Strategy



WATER SERVICES
INFRASTRUCTURE ASSET
MANAGEMENT STRATEGY



WS IAM strategy in context with other strategies and plans



• What needs to be done is largely 
known in broad terms.  But …

• Not buy-in by all; and
• Not the resources, especially skills;
• Therefore often not done …...



Chapter 3

Focus on skills.



In 2004 there were ~ 15 000 civil engineers, technologists and technicians 
Shown below is the % employed per sector
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Developed local government in 1989

• Population 
served ~ 14 
million

• Civil 
engineering 
professionals 
~ 2500 +

• 21 + civil staff 
per hundred 
thousand 
population



Local government since 2000

• Population 
served ~ 
47 million

• Civil 
engineering 
professionals ~ 
1300 +

• ~2.8 civil staff 
per hundred 
thousand 
population



Civil engineering staff in 2005



Successful local authorities internationally



Engineering influence reduced

• City/Town Engineer replaced by 
Technical Services Director

• Technical Director at same level as 
heads of support departments

• Many Technical Services Directors are 
non-technical 

• Large number of inexperienced civil 
engineering technicians 



Environment

Challenges Council-wide

• Few senior staff experienced – need to 
professionalise and not politicise

• Officials have little or no authority, with too 
many operating decisions being taken by 
Council

• General challenge of leadership results in
– Lack of discipline
– Lack of systems
– Poor or no processes
– Inappropriate selection of staff



Two options

Rebuild civil engineering capacity
or

Outsource

But
Both require capacity!



Artisans and operators

• There are ~ 2000 plumbers and other 
water service men in local government, 
but ~ 1100 vacancies.  Plus more posts 
required – largely for maintenance 

• The majority of the 3 000 to 5 000 
operators working in the 2 000+ water 
and wastewater treatment plants do not 
meet DWAF requirements.



The civil engineering skills development 
challenge in South Africa

The civil engineering skills development 
challenge in South Africa



The ENERGYS team 
in action



Chapter 5:

To conclude:



There are no quick fixes!
• Essential: Sufficient budget (for 

repairs, for planned maintenance, for 
spares, for infrastructure 
refurbishment and renovation, etc).

• Essential: Staff are competent
(training and experience) and 
committed (i.e. have correct attitude). 

• Essential: The correct infrastructure.
• Essential: Councillors accept sound 

technical and financial advice, and 
lead the way.



• SAICE would value a half-day 
workshop at a future meeting of the 
Parliamentary Portfolio Committee – to 
present, and discuss, findings and 
recommendations (not just on skills).

• We would like to involve WRC and 
WISA.



Request to the Committee:

Inter alia:
• Support NIMS, Nat WS IAM Strategy, 

DWQ Strategy, etc
• Explore with SAICE and other 

professionals
• Long term – education (especially 

maths and science)





As a result 

• Decisions are not made or 
inappropriate decisions are made

• Holist and long-term planning not in 
place

• Bulk services are inadequate
• Designs are inadequate
• Contracts are not managed
• Systems are not in place 
or maintained
• Processes are not in place
or enforced

Design was 
inadequate and had to 

be redone, 11%

Design (or lack 
thereof) caused failure 
of the final product, 6%

Contractor abandoned 
project as municipality 
did not pay timeously, 

1%

Contractor abandoned 
the project as he could 

not cope, 4%

Halted for other 
reasons, 1%

Contractor quality was 
so poor - remedial 
work required, 7%

Poor quality 
contracting, 18% Completed 

satisfactorily with 
minor niggles, 51%





Engineer to population ratios
Country Population 

Per engineer
Country Population

per engineer

Norway 122 Australia 455

China 130 * Hong Kong 463

Finland 136 Malaysia 543

India 157 * Chile 681

Greece 172 Poland 748 *

Denmark 179 Singapore 1 341

Canada 179 Korea 2 135 *

Sweden 209 Hungary 2 214

Germany 217 Romania 2 909

Brazil 227 South Africa 3 166

Iceland 266 Sri Lanka 5 595

France 276 Tanzania 5 930

Ireland 280 Namibia 6 346

Japan 303 * Zimbabwe 6 373

UK 311 Zambia 12 783

Argentina 453 Ghana 12 792

USA 389 Swaziland 12 238
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