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Another project sponsored by the Water Research Commission 

Local solutions with global impact 

International Linkages 
Will create linkages through publication of research in 
academically accredited journals: 

International (1), but also 
South African (1). 
 

National linkages 
DPSA HR Connect Project 

provided concept of a Competency Framework for HR staff 

CoGTA 
this research referenced, and will feedback into, CoGTA’s 
Competency Profiles (the functional competencies) 
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Impact Envisioned 
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Transformation 
and Redress

Sustainable 
development 

solutions

Inform 
policy and 
decision 
making

New products 
and services 
for economic 
development

HCD in Water 
and Science 

sectors

Empowerment 
of 

Communities

Knowledge 
generated by 

the WRC

Online capture 
tool with 

standardised 
skills sets 

Minimum 
technical 

skills 
required 

to 
perform 

job? 

Water flowing 
more regularly 

with better 
quality and 

pressure 

Personal 
Development 

Plans moulded 
within the job 
requirements 



Another project sponsored by the Water Research Commission 

QUANTITATIVE Skills Gap: Output 

Quantitative Skills Gap 
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Mandate A 
or Task A 

Then summate for all 
Mandates (B) in 
organisation then sector 

Mandate B 
or Task B 

Total for all 
mandates in 
organisation 

Then summate for all 
Mandates (A) in 
organisation then sector 

Then summate for all 
organisations in sector 

Job Title

No.

No.

Job Title

Job Title

No.



Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (1) 

Assume factors affecting demand for capacity for 
each type of organisation, namely: 

 

DWA – not included in quantitative research 

Catchment Management Agency (CMA) 

Water User Association (WUA) 

Water Board 

Municipality or Water Services Authority 
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Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (2) 

Calculate demand for capacity (generic method): 
 

Research organisation’s mandate from legislation 

Place mandates in organisation's organogram 

Obtain technical data on extent / size of responsibility 

Assume the number of times the tasks must be performed (to 

achieve the mandate) 

Assume a unit time to complete a task/s 

Calculate total time required  

= Number of tasks X unit time 
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Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (3) 

Calculate demand for capacity (using a CMA as an example): 

 

Research organisational mandate from legislation 
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Chapter 4 
Uses of Water 

NATIONAL WATER ACT 

• Water use authorisations 
• Water use licensing 



Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (4) 

Place mandates in organisation’s organogram 
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CEO 

WR Manager 

Planning Use Regulation 
Institutional and 

Stakeholder 
Relationships 

Finance & HR 

• Water use authorisations 
• Water use licensing 



Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (5) 

Obtain technical data on extent of responsibility 

 
 

Length of rivers          812 km 

Number of farms   10 875 farms 

Number of stakeholders 33 stakeholders 
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Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (6) 

Assume 
 

• number of tasks to achieve mandate, and 

• unit time per task 
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Tasks/Mandate Allocation to Job Title 
Number of  

Tasks 

Time to 
Complete 
Task once 

Total time 

Water use authorisations Water Use Specialist 1 087  1 days 1 087 days 



Another project sponsored by the Water Research Commission 

Quantitative:  Demand for Capacity (7) 

Total time required or Demand for Capacity 
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Another project sponsored by the Water Research Commission 

Quantitative:  Supply of Capacity 

Obtain actual staff numbers available per 

Job Title 
 

Staff must meet minimum qualification as per the job description 
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Job Title 
Minimum Qualification 

Requirement 

Year 
Appropriate 
Experience 

Actual 
Qualification 

of 
Incumbent 

Does 
incumbent 

meet 
qualification 
requirement

? 

Water Use 
Specialist 
(n) 

National Diploma/BSc 
(Chemistry, Biochemistry, 
Microbiology, 

Environmental Science) 

7 years 
 B Tech 

Water Care √ 



Another project sponsored by the Water Research Commission 

Quantitative: Capacity Gap 

The Quantitative Gap at this CMA would be: 

Demand for staff per Job Title (as per graph above) 

less the 

Supply of staff per Job Title (as per table above) 
 

Innovation: 

This quantitative gap is against the ideal number of staff 
to meet the mandate (not against the number of staff 
as shown on the organisation’s organogram approved 
by the board). 
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Another project sponsored by the Water Research Commission 

Quantitative:  Organisations in Sample 
 

DWA 
Not included 

CMA 
(1) BOCMA 

(2) Prototype CMA 

WUAs 
(3) Groenland WUA 

(4) Oranje-Riet WUA 

Water Board 
(5) Amatola Water 

(6) Botshelo Water 

6-Oct-13 The South African Water Sector Skills Audit 

 

Water Services Authorities  
(7)   Tshwane Metro 

(8)   Capricorn DM 

(9)   Ehlanzeni DM 

(10) Ngaka Modiri Molema DM  

(11) iLembe DM 

(12) Blue Crane Route LM 

(13) Cape Agulhas LM 

(14) Ditsobotla LM 

(15) Maluti-a-Phofung LM 

(16) Newcastle LM 

(17) Sol Plaatje LM 

(18) Thabazimbi LM 

 



Another project sponsored by the Water Research Commission 

QUALITATIVE Skills Gap: Output 

Qualitative Skills Gap 
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Job Title (n) 

Skills

%

Then summate for all 
Job Titles (m) in 
organisation then sector 

Job Title (m) 

Total for all 
Job Titles in 
organisation 

Skills

%

%

Skills

Then summate for all 
Job Titles (n) in 
organisation then sector 

Then summate for all 
organisations in sector 



Another project sponsored by the Water Research Commission 

Qualitative:  Demand for Capacity 

Standard list of skills against which to measure demand 
Used the “water value chain” or the “water cycle” as 
guide  
 
 
 

Used the “project life cycle” as guide 
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Fresh 
water 

resources 

WATER 
RESOURCES 

WATER 
SERVICES 

SANITATION 
SERVICES 

Discharge 
to 

sea/rivers 

PLAN 

DESIGN AND 
CONSTRUCT 

REGULATE O & M 

SCEINTIFIC 
SERVICES 

To 
develop a 
world 
first …….. 



Another project sponsored by the Water Research Commission 

Water Sector Competency Framework (1) 
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FUNCTION
COMPETENCY 

CLUSTER
COMPETENCY SKILL

Functional Management                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Water Resources Planning

Water Resources Infrastructure

Water Resources Regulation

Social Sciences/Development Planning

Sanitation/Wastewater O&M

Sanitation/Wastewater Regulation

Sanitation/Wastewater Infrastructure

Sanitation/Wastewater Planning

Water Services O&M

Water Services Regulation

Water Services Infrastructure

Water Services Planning

Water Resources O&M/Use Management

Water Resources Environmental / Scientific Services



Another project sponsored by the Water Research Commission 

Water Sector Competency Framework (2) 
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FUNCTION COMPETENCY CLUSTER COMPETENCY SKILL

Water Services

Infrastructure
WS Design
WS Construction

Level 2: Competency Cluster 
 

 

 
 



Another project sponsored by the Water Research Commission 

Water Sector Competency Framework (3) 
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Level 3: Competency 
 

 

 
 

FUNCTION
COMPETENCY 

CLUSTER
COMPETENCY SKILL

Water Services 

Infrastructure

Contract Administration

Welding
Plumbing
Electrical
Mechanical
Operating Construction Equipment

Health, Safety, Environmental and Quality Management (SHEQ)
Surveying
Construction Management (Boreholes only)
Construction Management (WTWs,  Reservoirs, Pumps Stations, 

Pipelines)
Building/Bricklaying
Carpentry

WS Design
Design of Bulk Infrastructure
Design of WTWs
Design of Reservoirs
Design of Water Distribution Networks and Pump Stations

Tender Management, Bid Adjudication and Placing of Contracts

WS Construction



Another project sponsored by the Water Research Commission 

Water Sector Competency Framework (4) 
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Level 4: Skills 
 

 

 
 

FUNCTION
COMPETENCY 

CLUSTER
COMPETENCY SKILL

Define project scope, project schedule and deliverables.

Prepare tender documents.

Edit draft tender documents from consultants to ensure 

completeness.

Compile contract/ service level agreement.

Adhere to government supply chain management.

Evaluate bids and negotiate where allowed.

Appoint contractors with all required legal 

documentation.

Oversee the appointment of contractors with all 

required legal documentation.

Tender 

Management, Bid 

Adjudication and 

Placing of 

Contracts

Water Services 

Infrastructure
WS Construction



Another project sponsored by the Water Research Commission 

Water Sector Competency Framework (5) 
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Skills Matrix 
 

 

 
 

FUNCTION
COMPETENCY 

CLUSTER
COMPETENCY SKILL

P
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n

 

(H
yd

ro
b

io
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gy
)

Define project scope, project schedule and 

deliverables. √
Prepare tender documents. √
Edit draft tender documents from 

consultants to ensure completeness. √
Compile contract/ service level agreement.

Adhere to government supply chain 

management. √

Evaluate bids and negotiate where allowed. √
Appoint contractors with all required legal 

documentation.

JOB TITLE

Tender 

Management, Bid 

Adjudication and 

Placing of 

Contracts

WS 

Construction

Water 

Services 

Infrastructure



Another project sponsored by the Water Research Commission 

Online Capture Tool 
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www.waterskills.co.za 



Another project sponsored by the Water Research Commission 

Online Capture Tool : Obtain Actual Skills 
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Incumbent 
completes 
self-rating 
online. 



Another project sponsored by the Water Research Commission 

Qualitative: Skills Gap (Individual) 
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Another project sponsored by the Water Research Commission 

Qualitative: Skills Gap (Organisation) 
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Another project sponsored by the Water Research Commission 

Qualitative:  Organisations in Sample 

 

DWA 
(1) 350 technical staff (of  approximately 1 400 technical staff) 

CMA 
(2) BOCMA 

Water User Association 
not included in qualitative research 

Water Board 
(3) Umgeni Water 

Water Services Authorities  
(4) Moses Kotane LM (North West) 
(5) Chris Hani DM (Eastern Cape) 
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