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Our Objectives

• Context: What is IWRM in the Workplace?

• Examples of IWRM in the Workplace

• Becoming “Workplace Proficient”

• Discipline Knowledge and its Workplace Application

• Skills vs Knowledge

• Technical and Intellectual Abilities

• IWRM Disciplines and Integration

• Which is Best?

• How to Integrate?

• Examples of Advertisements (part of Friday’s Session)
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Lecture Structure

• Examples from my experience

• Do not expect a lecture but come prepared for engagement and discussions about the relationship and 

relevance between classroom knowledge and exercises versus the work environment [“The real thing” they 

call it]

• Some of the questions that you should be asking him include:

 What is the expectation of workplace people from you? What are they expecting you to know and do

 Environment?

 What are you expecting the workplace people to do for you?

 What are your expectations from the work environment?
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Lecture Structure

We will spend most of our discussions exploring the relevance of the following:

• Academic knowledge: Source, where, when, how and why

• Practical skills: Source, where, when, how and why

• Workplace-based experience: Source, where, when, how and why

• The relationship among these 3

• Universities and Technikons: Relationships/Differences

• Advertisements and Interviews: Do they speak to young graduates or not? What are they 

looking for and why?
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Lecture Structure

• The assignment question or exam question will be given ..... will you be able to design and implement [Use 

your academic knowledge to solve a practical problem in a workplace based environment]

• Communication: Given your academic reading and academic writing training that you received at university 

will you be able to.. at workplace environment?

 Read documents at workplace and get relevant and key information

 Look for information on internet for your report writing

 Write reports [Field, Lab etc], draft reports for your seniors

 Make a presentation to your colleagues and seniors

• Calculations: Given data sets or values, can you create a Table or a graph? Do you have these skills? Can you 

do analysis on the data? Can you produce a map given data sets? Do you have these skills?



1.

Origins, Rationale, Context & 

Perspectives
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Knowledge and Experience
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• While water is the most abundant

natural resource on Earth, 97% of it is

too salty for human consumption and

crop production.

• Much of the fresh water, an estimated

35 million cubic km, cannot be

accessed for use since it is locked

either in the ice cover of the Arctic or

Antarctic or in deep aquifers (2%).

• Thus, the physically accessible fresh

water potential of the world is only 90

000 cubic km per year (<1%).

Global Water Availability
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WHY MANAGE WATER ….. ???
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Geographical Water Stress Areas
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2019 WEF Global Risks

Water-Related Business Risks

• Companies experiencing increased detrimental impacts from water 

(security of availability and quality) – water-related impacts result in 

financial impacts.  

• 05th Assessment of IPCC Projects found that each degree of global warming would result 

in approximately 7% of global population exposed to a decrease of renewable water 

resources of least 20% (UNCDP, 2016).

• With respect to climate change linkages – water is recognised as a very significant risk 

regarding the likelihood and impact of water crises, extreme weather events and natural 

disasters (WEF, 2017).
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The Justification for “IWRM”

Water is a key driver of economic and social development while it also has a basic function in 
maintaining the integrity of the natural environment. However water is only one of a number 
of vital natural resources and it is imperative that water issues are not considered in isolation.

Managers, whether in the government or private sectors, have to make difficult decisions on 
water allocation. More and more they have to apportion diminishing supplies between ever-
increasing demands. Drivers such as demographic and climatic changes further increase the 

stress on water resources. The traditional fragmented approach is no longer viable and a more 
holistic approach to water management is essential.

This is the rationale for the Integrated Water Resources Management (IWRM) approach that 
has now been accepted internationally as the way forward for efficient, equitable and 

sustainable development and management of the world's limited water resources and for 
coping with conflicting demands.

Source: https://www.un.org/waterforlifedecade/iwrm.shtml
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The “IWRM” Basis

Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008;
Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007

There are great differences in water availability from region to region - from the extremes of 
deserts to tropical forests. 

In addition there is variability of supply through time as a result both of seasonal variation and 
inter-annual variation. 

All too often the magnitude of variability and the timing and duration of periods of high and 
low supply are not predictable; this equates to unreliability of the resource which poses great 

challenges to water managers in particular and to societies as a whole. 

https://www.un.org/waterforlifedecade/iwrm.shtml
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Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008;
Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007

Most developed countries have, in large measure, artificially overcome natural variability by 
supply-side infrastructure to assure reliable supply and reduce risks, albeit at high cost and 

often with negative impacts on the environment and sometimes on human health and 
livelihoods. 

Many less developed countries, and some developed countries, are now finding that supply-
side solutions alone are not adequate to address the ever increasing demands from 

demographic, economic and climatic pressures; waste-water treatment, water recycling and 
demand management measures are being introduced to counter the challenges of inadequate 

supply.

In addition to problems of water quantity there are also problems of water quality. Pollution of 
water sources is posing major problems for water users as well as for maintaining natural 

ecosystems.

The “IWRM” Basis

https://www.un.org/waterforlifedecade/iwrm.shtml
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Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008;
Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007

In many regions the availability of water in both quantity and quality is being severely affected 
by climate variability and climate change, with more or less precipitation in different regions 

and more extreme weather events. 

In many regions, too, demand is increasing as a result of population growth and other 
demographic changes (in particular urbanization) and agricultural and industrial expansion 

following changes in consumption and production patterns. 

As a result some regions are now in a perpetual state of demand outstripping supply and in 
many more regions that is the case at critical times of the year or in years of low water 

availability.

The “IWRM” Basis

https://www.un.org/waterforlifedecade/iwrm.shtml
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What is “IWRM”?

IWRM is an empirical concept which was built up from the on-the-ground experience of practitioners. 

Although many parts of the concept have been around for several decades - in fact since the first global 
water conference in Mar del Plata in 1977 - it was not until after Agenda 21 and the World Summit on 
Sustainable Development in 1992 in Rio that the concept was made the object of extensive discussions as to 
what it means in practice. 

The Global Water Partnership's definition of IWRM is widely accepted. It states: 

'IWRM is a process which promotes the coordinated development and 
management of water, land and related resources, in order to maximize the 

resultant economic and social welfare in an equitable manner without 
compromising the sustainability of vital ecosystems.'

Source: Integrated Water Resources Management in Action. WWAP, DHI Water Policy, UNEP-DHI Centre for Water and Environment. 2009
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Where did (global) “IWRM” begin? …. Other Conventions

Countries have long recognized the benefits of implementing integrated approaches to water 
resources management, which has resulted in several global agreements.

Source: UN SDG Indicator Report 651 – Progress on IWRM, 2018
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• Total Catchment Management
• Integrated Catchment Management
• Catchment Management
• Water Resources Management
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NATIONAL RAINFALL AND EVAPORATION

INTERNATIONAL RIVERS SHARED BY SOUTH AFRICA

MAJOR EXISTING DAMS AND INTERBASIN 

TRANSFERS
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WATER AVAILABILITY: YEAR 2000

WATER REQUIREMENTS: YEAR 2000 

and 2013

The current water needs in the country shows that (excluding water set 
aside for ecological flows):

• agriculture uses 67%
• urban households and industry use 18%, and
• mining and power generation use 5% and 2% respectively.
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WATER RECONCILIATION: YEAR 2000
THE FUTURE:

WATER RECONCILIATION SCENARIOS



2.

Examples and Case Studies
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UN IWRM Planning and Implementation Cycle

Source: un.org
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1. Water Security (and its linkages…)

POLICY

Government

Private Sector

(industry/mining/

INDEPENDENT & 

SUPPORTIVE

Future (Desired) State of 

Water Resources 

Intervention 

Measures

(Technical and Non-Technical)

Current State of Water

Resources 

WATER 

SECURITY
Resource Availability (Quality & 

Quantity)

SCIENCE, 

ENGINEERING & 

TECHNOLOGY
(Research, Inventions,  

Investigations, Assessments, 

Analyses, Reviews, 

Recommendations)

INDEPENDENT & 

SUPPORTIVE
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• Semi-arid and water-scarce country – 30th driest in the world

• Mean Annual Rainfall – 460 mm, half the world average

• Challenges – security of supply, environmental degradation and 
water pollution

• Priorities - provision of basic water services, meeting the needs for 
economic growth, equitable water allocation and maintaining the 
environmental integrity of water resources

• Per capita water consumption – 275 litres/capita/day vs world 
average of 175 litres/capita/day

South Africa Quick Facts ….. NWRS2
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2. SA Example: Water Allocation Reform (WAR)

Source: un.org
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3. Continental (and its linkages…)
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Progress with implementing IWRM, 2007–2017 

SDG 6 Status 

The Status Quo Drivers
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Skills and Capacity in Africa - AMCOW (2013) and SADC

, which states the following: 

12.0 Addressing Junior Professional and Technician Level Capacity Challenges in the Water Sector in Africa
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IWRM Skills and Capacity in South Africa

Scope of the Water Sector

 Scope of the Water Sector 
 NWRS2 Chapter 15 Skills Development
 Surveys and Results on Skills 

Requirements in the Sector
 Progress
 Remaining Challenges
 Suggestions and Interventions

NWRS2 – Chapter 15 (Skills Chapter)
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South Africa
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South Africa
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FETWater Example

About FETWATER

In 1996, the then Department of Water Affairs and Forestry requested support from the United Nations Educational Scientific

and Cultural Organisation (UNESCO) and the World Meteorological Organisation (WMO) to assess education and training needs

in integrated water resources management in South Africa. 

The two organisations conducted an assessment in 1998 at national, provincial and community levels. The assessment

evaluated the education, training and capacities needs of the then Department of Water Affairs and Forestry (DWAF) and 

linked them with the needs of other government departments, non-governmental organisations and the privatesector. 

The assessment took into account various imperatives, including South Africa being a country in transition, its

affirmative action policy, staff and career development concerns, capacity building required for achieving

sustainable development and the need to link and interact with efforts by Southern Africa and the 

international community.
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 Provide strategic inputs and support for capacity building and training initiatives in alignment with the National Water Resource 
Strategy using an occupationally directed approach 

 Close the gap between Sector requirements and SETA systems - Unlock funding for curriculum development, delivery, quality 
assurance and RPL 

 Foster  the development of  efficient workplace-based  learning and development opportunities – appropriate delivery and 
certification systems  related to competence development, grading and career advancement      

 Professionalise the water sector occupations in line with regulatory requirements and offer appropriate CPD courses  

FETWater Example

Theme
Water Resource 

Management

Water Use 

Authorisation

Water 

Regulation

Water 

Governance

Water 

Infrastructure

Occupation at 

Professional 

level

Water Resource 

Management 

Practitioner

Water Use 

Authorisation 

Practitioner

Water 

Regulation 

Practitioner

Water Liaison 

Practitioner

Water 

Infrastructure 

Management 

Practitioner

Occupation at 

Associate 

Professional 

level

Water Use Officer

Water and 

Sanitation 

Coordinator

Process 

Controller

Water 

Reticulation 

Officer
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Linkages between Post-Graduate and Occupationally Directed Training 

Core Modules 
Water & Resource Management
Environmental Management 
GIS & Remote Sensing 

Resource Protection Modules
Water Quality Management 
Wetlands Management
Groundwater Management

Socio-Economic Modules 
Water Security 
Water & Development 
Sustainable Development 
Water Conservation & Demand Management 

Water Regulation 
Practitioner

Water Use Authorization 
Practitioner 

Water Resource 
Practitioner 

Water Infrastructure 
Management
Practitioner 

Water Liaison 
Practitioner

VOCATIONAL (OCTO) 
APPROACH ACADEMIC APPROACH 

FETWater Example
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FETWater Example
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Challenge areas for IWRM (reported by 133 countries in 2012)

Source: United Nations Environment Programme (UNEP) (2012). The UN-Water Status Report on the Application of Integrated Approaches to Water Resources Management.
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Opportunities …..

SOURCE:
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Africa’s Resources
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Africa’s Population: 2015 to 2100
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Context and Perspective …..

Perspective – point of view

Context - setting / situation / environment / background

Relevance - significance / importance / application

Understand your INTERNAL 
(yourself/self-knowledge) and 

EXTERNAL environments
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Perspective - the Generational Value Proposition
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WEF 2019: Job Creation Strategy for the 4IR

WEF Statistic
“….. 65% of children entering primary school today 
are going to work in jobs that don’t even exist …. “
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Change …..
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Change amidst Complexity
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Emerging Technologies 
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Connecting the dots ….. 



49

More importantly ….. the key!
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Innovation doesn’t have to mean sophisticated or complicated; simplicity 

always works better…..



Thank You!
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