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Abstract
During the past 17 years in South Africa, far-reaching policy, legislation and institutional changes in water-related governance have occurred. Responsible leaders have ensured that a paradigm of integrated water resource management (IWRM)
is firmly entrenched in the above policy, legislation and institutional arrangements. IWRM in turn demands a level of
interaction between individuals, disciplines and organisations such that multi-sector, multi-level stakeholders can collectively, timeously, wisely and cost-effectively visit the consequences of their proposed, present and past actions. Such social
learning processes demand leadership and the ongoing development of leaders at all levels. This paper is structured around
the propositions for leadership development in the field outlined by Scharmer (2009a). The principal aim of the paper is
to reveal the extent to which the multi-sector catchment management agency (CMA) phenomenon is an ideal crucible for
leadership development in the field. It is argued that the complex adaptive system that embodies the water realm needs to be
engaged by developing complex adaptive systems of governance and that the CMAs have the potential to meet this requirement. Furthermore, it is argued that processes to achieve this required leadership are also ideal for developing leadership.
At a time when worldwide developments in communication and computer technology have spawned an exponential growth
in successful endeavours related to self-organising around common challenges, the CMA provides a unique and nourishing
context for self-organising that simultaneously connects to South Africa’s water governance mainstream of policies, laws,
institutions and administrative procedures.
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Introduction
Botswana, Zimbabwe, Mozambique, Swaziland, Lesotho and
Namibia are inextricably linked with South Africa through
shared river systems. Seventy per cent of the land area of
the Southern African Development Community (SADC)
region is comprised of shared river basins (Southern African
Development Community, 2005). South Africa receives only
half of the world average in terms of mean annual rainfall
and the region’s climate is highly variable and unpredictable.
These factors, combined with a myriad of different topographies and soils, have created natural conditions for one of the
world’s most bio-diverse regions, (Wilderness Foundation
South Africa, 2011). Overlain on this dynamic, interconnected
template are enormous social challenges related to poverty,
unemployment, health, and food security in the region. These
challenges have placed significant additional complexity in the
domain of all sectors of Southern African society. A connector
of all of these challenges is water, which:
• Does not respect human boundaries
• Challenges our economic logic
• Is fundamental to survival of all living organisms
• Has nuisance (floods), infinite (droughts), spiritual and
commodity value
• Is viewed differently by all sectors of society
• Is a common societal good and has no substitute
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Given the interrelationships above, a plethora of organisations, policies, legislation, plans, strategies and perspectives
are intimately involved in water-related matters, creating
complex leadership challenges. Over the past 17 years,
since 1994, far-reaching policy, legislation and institutional
changes in water-related governance have occurred in South
Africa. Responsible leaders have ensured that a paradigm of
integrated water resources management (IWRM) is firmly
entrenched in the above policy, legislation and institutional
arrangements (DWAF, 1997). IWRM in turn demands a level
of interaction between individuals, disciplines and organisations such that we can collectively, timeously, wisely and
cost-effectively visit the consequences of our proposed,
present and past actions. Furthermore, responsible leaders
have determined that their responsibility in such circumstances will be to build multi-sector ‘response-ability’; this
can be inferred from the CEO Water Mandate (2010) and from
DWAF (1997). This will mean developing the social learning
crucible in which multi-stakeholder co-suspending, co-reflecting, co-sensing, co-prototyping of responses, and co-enacting
is imperative for wise IWRM. There will naturally be much
heat generated during such learning and without the crucible
that is the multi-sector catchment management agency (CMA)
to contain the processes there will be a strong tendency for
them to disintegrate into chaos. This paper explores the
leadership processes which develop the coordination practice
fields, networks, virtual organisations, dialogue and interestbased bargaining crucibles for the generation of sociallyrobust knowledge to infuse IWRM processes, in such uncertain and dynamically complex environments. Socially-robust
knowledge is knowledge which is trusted enough to engender
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societal action, sensu Nowotny et al. (2001), and is created by
robust social processes.
This paper argues that it is inadequate to pursue leadership development to meet such challenges by analysing the
gaps and then teaching aspects of leadership to fill those
gaps. Furthermore the paper argues that the multi-stakeholder
engagement spaces within catchment management agencies (CMAs), as prescribed in Chapter 7, of South Africa’s
National Water Act (Act No. 36 of 1998) (DWAF, 1998), are
excellent crucibles in which to develop responsible leaders
in the field of water and related matters in South Africa. This
paper frames the above argument by drawing on the recent
work of Scharmer (2009a), which outlines propositions for
transforming the current leadership development paradigm into
one which ignites a field of inspired connection and action. The
extensive literature base that is presented in this paper offers
implied support to Scharmer’s views on leadership capacity
development. Particularly relevant in this respect are papers by
Baser and Morgan (2008) and Wigboldus et al. (2010).

Massive institutional failure in the face of
unprecedented challenges
‘We live in a world of massive institutional failure, a world
that presents current and emerging generations of leaders with
unprecedented challenges’ writes Scharmer (2009a p. 2). ‘How
are the new generations of leaders in government, business,
and civil society being prepared to deal with the profound
economic, environmental, and social disruptions of our time?’
he asks. He goes on to question: ‘What resources and connections will help them, when thrown into the eye of the storm, to
respond in innovative ways rather than resorting to the reactive
responses of the past?’
In 1994, South Africa entered a new democratic era following the massive institutional failure of apartheid. During the
5 years which followed the first democratic elections in 1994,
almost all of the national policies and laws of the past were fundamentally revised. The 1997 National Water Policy (NWP)
and the 1998 National Water Act (NWA) were acclaimed
worldwide as excellent and farsighted (BUSA, 2008). At their
core was the need to address fundamental and far-reaching
re-allocation of the country’s water resources whilst preserving
the economy and the environment and ensuring social justice.
The new policy and legislation embraced integrated water
resource management (IWRM) and the democratic concepts
of continuous ongoing multi-stakeholder engagement in the
processes of water management and allocation. These changes
required new institutions, mindsets and behaviours in all major
role players in government, business and civil society stakeholder sectors.
In the context of these legislated changes, there was really
no turning back to practices of the past. The CEO Water
Mandate (2010), in their Guide to Responsible Business
Engagement with Water Policy, has stressed the importance
of organisations outside of government engaging one another.
In this sense the CEO Water Mandate (2010) tacitly provides strong endorsement of Chapter 7 of the NWA (1998),
which deals with catchment management agencies (CMAs).
Unfortunately, healthy, robust but graceful, direct multistakeholder engagement did not appear to happen (Colvin
et al., 2011), for a variety of reasons, which are speculative
and beyond the scope of this paper. So whilst with one set of
lenses we see failure and the growth of the ‘abscencing cycle’
described by Scharmer (2009b) in his Theory U, with another
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set of lenses we see the potential for unimagined success
in the ‘presencing cycle’ of the Theory U, applied to multistakeholder social learning. This paper is essentially about the
latter. The concept of the CMA, in which all sectors engage one
another, is a deeply democratic one. This paper argues that the
CMAs require leadership at all levels to bring them to life. That
life will in turn nourish the leadership development processes
to further grow the social learning in CMAs. Such virtuous
feedback cycles are the essential message in Scharmer (2009a
and 2009b). It is imperative for government, business and civil
society to stimulate and nourish these processes. The feedbacks
inherent in what is described above are true of all living, emergent phenomena which must themselves develop the processes
and capabilities to grow themselves. In science, extensive use
is made of metaphor to explain new concepts (McClintock,
2004; McClintock, 2003; Ravetz, 2003). An appropriate metaphor for this form of leadership development is the plant which
must develop its own roots to anchor and feed itself, and must
develop branches and leaves to harness its atmospheric needs;
these then feed further growth. Wheatley (2006 p. 37) cites
organisational theorist Weick (1979), who called attention to a
similar process in organisations, what he termed ‘enactment’.
Weick noted that we participate in the creation of our organisational realities; ‘the environment that the organisation worries
about is put there by the organisation’ (Weick, 1979 p. 152).
Our CMAs need to be enacted into being by the same leadership processes which develop our IWRM leaders. For such
development to take place we need, inter alia, to be aware of
and avoid what Scharmer (2009a) refers to as a flawed leadership development model.

Flawed leadership development model
According to Scharmer (2009a), our current generations
of leaders are poorly prepared to deal creatively with the
major challenges of our time because the present mainstream
approach to leadership development operates on a flawed
model. He goes on to explain that the mainstream approach
to leadership development is based on ‘current skill deficits
being assessed by so-called experts; people then engage
individual-person-centric training courses, to fill these deficits
and are surprised when those ‘trained’ individuals, are ‘sucked
back’ into the old systems when they return to their institutions’ (Scharmer, 2009a p. 2). Following on the above insights,
Scharmer analysed the types of knowledge required by leaders
and the intervention points which provided the context. These
are presented in Table 1.
Scharmer (2009a) argues strongly that the future of leadership development is in the upper right corner of Table 1. This is
precisely where leaders at all levels in the whole process milieu
of CMAs will need to be able to both develop and exercise their
leadership. Such leaders will need to simultaneously form and
be formed in the crucible that contains the multi-stakeholder
engagement processes. The social learning processes which
are emerging to nourish such growth will be discussed later
in this paper. Scharmer is not alone in his call for new ways
of developing leaders. Bammer (2005) presents a well-constructed argument for considering a new academic field named
‘Integration and Implementation Science’ to deal with phenomena such as diseases, poverty, alien invasive biota, crime,
global climate change, ecosystem decay, biodiversity loss and
river systems. The term phenomena is used in this paper to
convey the notion of something which has multiple attributes
and is experienced in multiple different ways by different
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Table 1
Leadership development matrix (Scharmer, 2009a p. 3)
Type of knowledge
Intervention points

Technical
knowledge
(technical skills)

Whole system
(multiple issues)

System-wide
technical skill
building/training

Institution
(single issue)
Individual

Relational
(stakeholder
coalition building)

Transformational
self-knowledge
(identity, will)

System-wide
relational capacity
building/training
(multi-stakeholder dialogue)
Institutional
Institutional
technical skill
relational skill
building/training
building/training
(multi-stakeholder dialogue)
Individual technical Individual relational
skill building/training capacity
building/training
(multi-stakeholder dialogue)

actors and or observers. All of the aforementioned phenomena
are found world-wide, are critical to sustainable development,
and transcend human-made boundaries and cannot be engaged
adequately within the confines of a single academic subject or
organisational silo.
It is probable that Scharmer (2009a) had many examples
in mind when he wrote, ‘So why is the present, like the past,
boxed into the lower left area of the grid?’ He then proceeds to
answer his own question, ‘We are stuck in the old way of delivering leadership development for the same reason that Detroit
got stuck building gasoline-guzzling cars: the sunk costs in
existing methods, infrastructures, mindsets and capabilities’
(Scharmer, 2009a p. 3).

Stuck in the old way of delivering leadership
development
The 1994 change of government gave South Africans the
opportunity to break from the past and create new systems,

System-wide
transformational
capacity building
(multi-stakeholder innovation)
Institutional
transformational
capacity building
(multi-stakeholder innovation)
Individual
transformational
capacity building
(multi-stakeholder innovation)

but also to bring in a substantial number of new leaders. It is
undisputed that these changes were radical. At the same time
it is imperative to understand the strong and irreversible trends
that were already underway and which, in my opinion, would
have eventually necessitated fundamental change. These
forces have been given more visibility and more overt legitimacy in policy and legislation since 1994. These forces and
trends are aptly described in the CEO Water Mandate (2010)
and their acknowledgement in such a high profile publication
makes it difficult to understand why the implementation of the
1998 NWA has resulted in only 2 of the potential 19 Catchment
Management Agencies being constituted in the 13 years since
1998. This paper argues that one of key reasons for the slow
transformation is the belief in the fallacy, borne out by government, business and civil society actions from 1998 to the
present, that the new dispensation can come fully alive through
command-and-control type administrative and management
procedures whilst excluding social learning and leadership
development processes.
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What follows is a brief outline of the historic forces which
have led to the current forms of institutions, both, tangible
and virtual, actual and potential. Before engaging this story it
will be useful for readers to reflect on the words of Scharmer
(2009a p. 3): ‘Changing the approach from developing individual technical skills to transforming a system means that
you need to reinvent everything, you need: new frames, new
infrastructures, new people, new mindsets and new support
structures. You also need new business models including funding mechanisms for participants who cannot afford to pay for
it themselves but who are critical stakeholders in the respective
microcosm of leadership learning.’ The descriptions that follow indicate how all the above are happening in South Africa.
The diagram below depicts 3 stages of the migration of skills
which were articulated publicly for the first time in a DWAF/
UNESCO/WMO (1998) sponsored study, commissioned by
the then Minister of Water Affairs and Forestry, Kader Asmal.
The driver of change in this diagram is the growth in issues
which the real world presents to us in the broad realm of water.
A shortcoming of such a schematic depiction is that, in the real
world, these issues are not neatly boxed and colour-coded. They
manifest as integrated, complex, dynamic, adaptive systems
phenomena.
In the 1960s, the DWA was effectively a large construction
company, building dams, canals and pipelines in a supplydominated paradigm (Nomquphu et al., 2007). The
Department’s capacity to address wider hydrological and water
quality issues was relatively small. The ‘small-roofed building’ in the diagram depicts a consulting firm. At the time, such
firms had a relationship with the DWA for the purposes of helping the DWA to design and construct dams, canals and pipelines. During the 1980s the issues of water quality and quantity grew rapidly and the DWA responded by outsourcing to
consultants. This created the start of an outflow of skills from
the DWA to consultants, whose numbers and power grew. The
bottom section of Fig. 1 depicts the current position in which
the issues are large and integrated and stakeholder sectors such
as mining, heavy industry (e.g. SASOL, ESKOM), forestry,
sugar, local government in big cities, organised agriculture and

DWA focus on National
Water Resource Strategy

conservation agencies have employed water resources expertise. In addition, the DWA is surrounded by dozens of consulting firms. The depleted skills in the DWA are quite naturally
overwhelmed by the stakeholder sector demands which pull in
all directions.
The creators of the 1998 National Water Act (NWA) foresaw this and skilfully crafted policy, legislation and institutional arrangements which, when wisely implemented, will
enable the DWA (formerly the Department of Water Affairs
and Forestry (DWAF) to stand in oversight above the situation
and let the sectors reason with each other over allocation, water
quality and other complex, dynamic issues which are fraught
with uncertainty, tension and a paucity of information. Implicit
in the CEO Water Mandate (2010) is the acknowledgement that
the socio-scientific and socio-economic issues will be intensely
researched and debated. A key question, therefore, is how
does science and ‘triple bottom line’ economics (Elkington,
1997), serve the reasoning processes within the stakeholder
sector interactions. Traditionally, science has served society
by producing information and communicating it to society
through books, journal articles and conference papers. There
have also been a number of technological advances in the field
of communications that have exponentially increased the forms
of communication and lowered their costs. One consequence
of lower transaction costs of communication has been that in
democratic societies throughout the world there have consistently been indications of greater transparency in communicating information. South Africa is no exception in this respect.
As sectors in society begin to contest their allocation of natural
resources, the sectors have started to buy in expertise to assist
them in the resource allocation contest. This development is
depicted, schematically, in Fig. 2 below, which also depicts the
phenomenon of the CMA. The CMA is not simply the CMA
governing board, nor is it the employed staff, but is the whole
‘engagement space’ which encompasses all the stakeholder
sectors and their employed and de facto advisors. The CMA
phenomenon embodies the new frames, new infrastructures,
new people, new mindsets, new support structures, and new
business models of which Scharmer (2009a) writes. The CMAs

DWA focus on National
Water Resource Strategy
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Sector
advisors
Sector
advisors

Sector
advisors

consultants
Sector
advisors
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Sector
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Figure 2
A depiction of the
current configuration
showing DWAF
standing in
oversight over the
multi-stakeholder
engagement
processes in the CMA
conceptual space

All sectors
engaging
each other
over water,
under DWA’s
oversight
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also need to include funding mechanisms for previouslydisadvantaged sector participants who cannot afford to pay for
it themselves but who are critical stakeholders as referred to by
Scharmer (2009a). The follow-up processes to implement the
1998 NWA have designated that the Republic of South Africa
be arranged into sector groupings and that these sectors come
together in CMAs to democratically pursue IWRM within the
constraints of the triple bottom line and under the oversight of
the DWAF and the framework of the National Water Resource
Strategy (NWRS), as depicted schematically in Fig. 2.
Each sector that is represented on a CMA governing board
naturally has the right to supply its board member with scientific, economic, legal and social learning advice. It is in the
intra- and inter-sector expertise realm, depicted in Fig. 3, in
which these sector advisors interrelate, that the greatest leverage lies for real progress in integrated water resource management and for leadership development. The well- resourced
sectors have already shown their hand in this regard. The
forestry, mining, heavy industry, sugar, large city local government and conservation sector board members have the potential
to be well served by advisors employed or contracted by these
sectors. Such advisors are also key elements of the connection between the sector’s CMA governing board member and
all groupings in the sector. The UN Global Compact, CEO
Water Mandate stresses that the role of these advisors within
the organisations and sectors, at all levels, is vital (CEO Water
Mandate, 2010). These advisors have relational responsibilities as well as functional responsibilities, which will be discussed later in this paper. Further impetus was given to the
strategic theory that a guiding coalition of leaders at top level,
both in the business and the scientific sense, is forming, by
the announcement of the South African Water Partnership at
COP17 (SABMiller, 2011). The aforementioned leaders, at the
top level, are crucial as a guiding coalition in the IWRM processes. Their activities should be characterised by the behaviours listed in the 4 corners of Fig. 3.
The multi-stakeholder engagements will be primarily
about the allocation of water use and water abuse (pollution).
Water re-allocation, as with land re-allocation, is one of the

fundamental tasks that post-apartheid South Africa needs to
face. Allocation is a social process which requires: credible,
trusted and shared understanding of information; generation of
sensible and innovation options; shared understanding of consequences of decisions; acceptable decisions; wise decisions;
equitable, peaceful, lasting and timely resolution (Ramalingam
et al., 2008; Bruns, 2006; Innes, 2004; Spangler, 2003;
UNESCO-IHE, 2003; Warner, 2001; Innes and Booher, 1999;
Moore, 1996; Fisher et al., 1991). In the light of these needs
a key question that responsible leaders may ask is: ‘How are
credibility, trust, shared understanding, sensibility, acceptability, wisdom, equity and peace achieved?’ To achieve the above,
successful processes must offer regular, affordable and meaningful communication amongst all stakeholder representatives
and their top-level scientific and other advisors and healthy
open communication at and between all levels in the sectors.
The processes must be flexible and iterative; must increasingly
reveal more information on the system dynamics; must be open
and transparent and enable implicit assumptions and mental
models to be made explicit (Ramalingam et al., 2008; Bruns,
2006; Innes, 2004; Spangler, 2003; UNESCO-IHE, 2003;
Warner, 2001; Innes and Booher, 1999; Moore, 1996; Fisher et
al., 1991). Such processes need to be fostered by, and in turn
will foster, generative leadership (Senge, 1990) and adaptive
management. The processes need to incorporate and reflect the
inputs of all stakeholders and contribute to and retain institutional memory (Baser and Morgan, 2008; Wigboldus et al.,
2010). In southern Africa, such processes will need to incorporate a form of integrated systems simulation modelling which
can function in a data-poor environment and overcome the
barriers to communication between stakeholders which arise
from geographic, disciplinary and organisational separation.
Such processes are akin to those for participatory agent-based
social simulation modelling described by Pahl-Wostl (2007);
Pahl-Wostl (2002); and Pahl-Wostl and Hare (2004). Implicit in
all these processes is a requirement to develop leadership skills
and technology to enable the phenomena of inference, connectivity, credibility, trust, assumptions, perceptions, relationships
and co-ordination to flourish.
•Be transparent
•Think whole systems
•Share mental models
•Make implicit assumptions explicit
•Visit consequences of possible actions

•Network and share
•Develop trust
•Reduce transaction costs
•Think together (dialogue)
•Be tough but fair
•Do not collude
•Stay in the ‘crucible’

Expert Advisors
To Sector E

Expert Advisors
To Sector D

Figure 3
Ideal behaviours
in the anticipated
community of practice
of expert advisors to
stakeholder sectors

Expert Advisors
Expert Advisors
To Sector B
T Sector
To
S t A
Expert Advisors
To Sector H

Expert Advisors
To Sector F
Expert Advisors
To Sector C
Expert Advisors
To Sector G

•Engage social learning
•Participate as agents in modelling
•Engage the complexity
•Act collectively
• Develop collective identity
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• Co‐sense
• Co‐create
• Co‐imagine
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It is in the above community of stakeholder sector advisors that the potential for self-organising systems, as described
by Cundill and Fabricius (2010); Heylighen (2009); Wheatley
(2006) and Dietz et al. (2003), needs to be realised, and this
requires leadership at all levels. These self-organising communities will need to maintain frequent face-to-face communication and dense social networks that increase the potential for
trust by allowing people to express and see emotional reactions
to distrust. In this way the costs of supporting monitoring
behaviour and inducing rule compliance are reduced (Putnam,
2001; Frank, 1988; Pretty, 2003; Burger et al., 2001; Weinstein,
2000).
One key purpose of this self-organising would be to
develop and utilise water simulation modelling systems to
act as repositories for the conversations and particularly the
sequences of assumptions that make up the mental models
of the stakeholders. In these self-organising endeavours the
leaders at all levels would be wise to learn from the community modelling programs which are emerging as a result of the
Open Modelling Interface (OpenMI) developments (Maidment,
2010). The Chesapeake Community Modelling Program (2010)
is one of the more well known of these programs. In the field
of knowledge and information, open-source endeavours have
displayed exceptional performance and innovation for reasons
outlined by Leadbeater (2009), Heylighen (2007) and Raymond
(2001). The internet has lowered the transaction costs of cooperation and collaboration so dramatically that many open and
semi-open phenomena, such as the Internet, Linux, PostGIS,
MapWindows and OpenMI-Life, have emerged in the past 2
decades. All these open, self-organising endeavours subscribe
to what is known as ‘The Open Source Way’, which is based
on 5 central beliefs: open exchange, the power of participation,
rapid prototyping, meritocracy and community (Chesapeake
Community Modelling Programme, 2010). All of these beliefs
are central to healthy social learning and require leadership to
be exercised at all levels, across all sectors and across all generations. Could it be the ‘The Open Way’ that Dee Hock (quoted
in Waldrop, 2007 p. 1) was thinking about when he said:
‘We are at that very point in time when a 400-year-old age
is dying and another is struggling to be born -- a shifting of
culture, science, society, and institutions enormously greater
than the world has ever experienced. Ahead, the possibility
of the regeneration of individuality, liberty, community, and
ethics such as the world has never known, and a harmony with
nature, with one another, and with the divine intelligence such
as the world has never dreamed.’
Hock is the banker who, in 1975, developed the VISA credit
card system which links over 20 000 financial institutions and
millions of retail organisations worldwide (Waldrop, 2007).

In the field of water and environmental matters the Open Way
developments have been slower than those in business, where
the open source software concepts were first deployed in the
early 1970s (Waldrop, 2007). However, there has, in the last 8
years, been an acceleration in developments in water modelling and information systems. These have now converged to
yield a plethora of OpenMI products, networks, communities
and exceptionally large co-operative ventures (OpenMI-LIFE,
2010) whose results are accessible to all through the Open
Way philosophy and Internet technology. The community of
specialist advisors depicted in Fig. 3 needs to connect with
the above-mentioned developments and to imbue all levels of
intra- and inter-sector leadership with the generic lessons in
them by using the social learning processes described in Figs.
7 to 9. In addition to these are the matters of developing and
retaining institutional memory, inter-operability standards,
economies of scale, lowering communication transaction costs
with both hard and soft systems approaches and developing a
critical mass of knowledgeable people. All of these matters are
explored in the extensive body of literature which is emerging
on the Open Way (OpenMI-LIFE, 2010). This rapidly developing environment surrounding IWRM, when contained in the
crucibles of the CMAs, will provide a rich variety of experiences and challenges for leadership development.
Scharmer (2009a) stresses the need for new business
models, including funding mechanisms for participants who
cannot afford to pay for it themselves but who are critical
stakeholders in the respective microcosm of leadership learning. The CMAs are to be funded primarily by the stakeholder
sectors themselves (DWAF, 1998), who will pay a so-called
catchment management levy. The business models that emerge
from this funding system will, hopefully, embrace the Open
Way rather than the current expensive and fragmented government tendering way. As a result of these new business
models the choice of a bargaining paradigm will surely fall
on interest-based bargaining as outlined below and in Table 2.
The previously-disadvantaged sectors do not have the specialist
advisors in the realms of science, economics, law or bargaining
processes. Funding must be found from the state to support
them. As with the well-resourced stakeholders this will have to
be achieved in such a way that economies of scale and critical mass are optimised. Advisors will have to support their
sector right across the country. The newly-formed Strategic
Water Partners Network (SWPN) - South Africa, announced
at COP17 (SABMiller, 2011), is a tangible step in the direction
outlined above.
Interest-based bargaining will often result in the wellresourced stakeholders behaving in such a manner as to assist
the poor with their information and knowledge (Rall, 1995).

Table 2
Comparing some of the attributes of rights and interest-based bargaining (after Rall, 1995)
Rights-based bargaining (lawyers)

Interest-based bargaining (leaders)

Appropriate when only 2 parties and uncertainty is low
Adversarial process
Stronger seeks to dominate the weaker
No sharing of information
Large-scale duplication of effort
Difficult to reach decisions in uncertain environments
Expensive in terms of intellectual resources
State will have much difficulty ensuring fair deal for the
disadvantaged
Poaching of skills encouraged

Appropriate when more parties and uncertainty is high
Co-operative process
Stronger seeks to empower the weaker
Open sharing of information
Productivity enhanced through sharing effort
Easier to reach decisions in uncertain environments
Far better use of intellectual resources
State can leverage (enlist) voluntary help of stakeholders to
empower disadvantaged
Reduced incentive to poach skills
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This assertion is also supported by Bruns and Meinzen-Dick
(2006 p. 6), who are of the opinion that: ‘Negotiation amongst
disputants can often generate more creative and appropriate
solutions than those imposed by a court or agency decision.
Interest-based negotiation methods can help reframe bargaining in ways which better enable parties to achieve their goals,
rather than being trapped by the zero-sum, win-lose assumptions of positional bargaining.’
It is evident that interest-based bargaining paradigms
and behaviours are far more closely aligned to both the letter
and the spirit of the 1997 National Water Policy and the 1998
National Water Act. A key question then is: What capacities
need to be built to enable stakeholders to engage in interestbased bargaining? The brief discussion on the institutional
needs and design principles to stimulate interest-based
bargaining that follows will indicate that capable leadership is
imperative and that the processes that underpin interest-based
bargaining will also develop leadership.
Ostrom (1990) asserts that there is some evidence that if a
small set of design principles are followed then any group that
attempts to manage a common resource (e.g., aquifers, judicial
systems, pastures) for optimal sustainable production can create institutions for collective action, which can overcome the
problems of managing common resources. Ostrom’s empirical
approach sought to determine whether all populations overconsume and under-provide all common pool resources. Her
work covered many different cultures all over the world and she
found that some groups created contracts, agreements, incentives, constitutions, signals and media to enable cooperation
for mutual benefit. The fact that Ostrom was recently awarded
a Nobel Prize is testimony to the fact that her work is finding
increasing resonance amongst top leaders, as natural resources
become limiting and biodiversity loss and climate change
issues become more urgent.
Social learning is central to self-organising systems that
strive to manage common natural resources. The value of
action research in social learning is emphasised by Bruns
and Meinzen-Dick (1998 p. 11) who state: ‘Action research
approaches offer the most promising directions for learning
and institutional innovation in water allocation.’ The mental
space provided by models and instant communications on the
Internet are revolutionising social learning to support multiparty, interest-based bargaining. In this regard Bruns (2006 p.
1) believes that: ‘Increased application of polycentric principles
could open more pathways for solving collective-action problems and expand options for the creation and transformation
of common property in water.’ In conclusion, this section has
emphasised the need for a break from the old ways of developing leadership in the water realm and at the same time it points
the way to the future development needs and the context that
will help to address these needs.

‘Leadership is the capacity of a system or a
community to co-sense and co-create its future
as it emerges’
Scharmer, (2009a p. 4) makes the above statement about
leadership as a phenomenon. The imperative to co-sense and
co-create within the complexity, uncertainty and dynamism
of catchment water systems is fundamental to healthy natural, social and economic systems in our shared catchments.
Leadership which practices in, and is thereby also developed
in, such a crucible, must engage challenges that require cosensing and co-creating on a continuous basis. The myriad
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complexities and sub-systems that make up life in a catchment
make it imperative that outdated single-person-centric models of leadership development are transformed. As Scharmer
(2009a p. 1) notes, we need to ‘shift our framing of leadership
development from building individual skills to igniting fields
of inspired connection and action.’ Unfortunately, in South
Africa, transformation is so often narrowly misinterpreted to
mean a change from White to Black in dominant positions,
whereas systemic transformations such as those mentioned
above are what is really required.
All organisations have functional responsibilities.
Organisational plans and organograms record these. South
Africa’s catchments are inhabited by a plethora of organisations
all of which have functional responsibilities. Taken collectively,
these cover every conceivable function required. Why then are
our rivers in the state that they are? What is missing? Could it
be that our relational responsibilities are missing and hence our
ability to co-sense and co-create co-responses is impaired?
South Africa’s 1998 National Water Act and a plethora of
similar acts in related areas are telling us that simply to commit all the required functions into organisational plans is not
enough. Performing functional responsibilities alone will not
ensure equity, environmental sustainability and economic
efficiency in water resources management. To paraphrase
Senge et al. (1995), one cannot know what it is to be human by
looking at a list of the body parts and their functions. Human
beings need to function in relation to others. As individuals we
have relational responsibilities. So too, do organisations which
are seeking the goal of integrated water resource management
in a democratic framework of co-operative governance. South
Africa’s Constitution and 1998 NWA demand sound relational
responsibility from organisations and this requires co-sensing
and co-creating behaviours from leaders at all levels.
Water resources systems also constantly remind us of the
need for co-sensing and co-creating because almost every
problem is caused by somebody ‘solving’ their problem, in
isolation, without full regard for the consequences. Consider
the following examples: pesticide application and wash off;
herbicide application and wash off; irrigation; fertiliser application and leaching; waste dumping and leaching or wash off;
stormwater systems in cities; tarred roads and paving create
excessive runoff peaks; overgrazing to solve pressing financial
needs and wetland drainage to expand crop land. All these
activities are primarily designed to solve problems and yet, in
many cases, they create other, often more serious, problems
downstream. The ironic part is that many of these problems are
caused by people and organisations doing the functional part
of their job well. The same cannot be said for their relational
responsibilities in many instances. An inward focus, often created by a well-intended ‘terms of reference’ in a work contract,
is ironically often the prime cause of this state of affairs: in
other words, an individual and organisational mindset that
restricts role players to the bottom left quadrant of Scharmer’s
diagram (Table 1). Fortunately, IWRM, if correctly understood
and engaged, constantly forces leaders, at all levels, back into
thinking in terms of system-wide transformational capacity
building (multi-stakeholder innovation) in the top right hand
block of Scharmer’s diagram. The needs of IWRM are exceptionally important if one looks at them through the lens of a
leadership development environment.
Referring back from the conceptual to South African
operationalisation, developing the health of these relational
responsibilities should be a primary goal of leaders at all levels
in the phenomenon that is the CMA. The CMA’s funds should
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not be used to carry out any of the functional responsibilities
of the organisations which already exist in the catchment. The
environment for leadership development within the CMA helps
developing leaders to focus on relational interventions which
ensure that the functional responsibilities of the stakeholder
organisations complement each other; close gaps; develop
economies of scale; avoid duplication; link up; consider systemic effects of actions; co-operate and co-ordinate activities.
In pursuing relational responsibilities the many leaders (at
all levels) within the sectors that engage one another in CMA
activities can learn from the team coach who seeks to achieve
a sense of timing, a will to win, a sense of ‘teamness’, passion, flexibility, dedication, preparedness to go the extra mile,
systemic insight into the bigger picture, anticipation, empathy,
co-ordination, humility, pride in overall outcomes, caring,
listening ability, timely responses, generosity, communication, understanding, motivation, sharing, openness, friendship
and tenacity. All these are elements that help to develop the
co-sensing and co-creating that one sees in a high-performing
sports team as they exercise their relational responsibilities to
integrate their functional responsibilities. In the old paradigm
depicted in Fig. 4, the central DWA decided on the projects.
These decisions typically took place within the silo of a particular division. A tender call followed, accompanied by the terms
of reference which defined the boundaries of the work from
an inward-looking perspective. The net result has been that
nobody took explicit responsibility for the connections.
The powerful thing about having the whole system in the
room is that the connections appear and there is no running
away from them. Once again the key work of leaders is to
reveal and deal with the relational connections.

This section concentrates on one of these journeys, namely,
collective modelling endeavours and their role in guiding,
stimulating, enriching and recording the conversations which
surface stakeholder’s assumptions and enable them to collectively consider the consequences of their assumption. If models
are viewed in this paradigm they provide a repository for our
scientific conversations and encourage us to make our implicit
assumptions explicit. This is the real benefit of the modelling
process as will be emphasised when the social learning models
(Figs. 7 to 9) are discussed in relation to computer simulation
models. To begin this discussion, consider Fig. 5, which is
taken from a prominent DWAF ‘internal strategic perspective’ publication (DWAF, 2004). The figure indicates some of
the connected activities which together make up IWRM. This
figure and Figs. 7 and 8 are full and busy. They are meant to be
this way to convey the notion that the real-life processes in the
IWRM realm are many, complicated and complex.
The installed modelling system (bottom centre of the
diagram) is of particular interest, as well as its relationship
with the interactive development of options and recommendations, which is a central activity in the IWRM process. In the
water management realm a vast body of literature is present on
modelling matters (Singh and Frevert, 2006). Models occupy
many specialist places in the broad arena of water science.
In this paper the focus is placed on one aspect that is crucial
to understanding models and particularly their role in leadership development within the context of IWRM. As their
name states, models are not exact replicas of the real world.
Models are simplified abstractions of the real world and as
such are built from subjective mental models of how the real
world works. Unfortunately, often by omission or design, some
practitioners forget these assumptions and have come to view
models as objective tools and often refer to a collection of
models as a toolbox as depicted in Fig. 6. Such mental models
reflect a machine view of the world which is exceptionally
limiting when striving to cope with the complex, uncertain
multi-stakeholder socio-ecological dynamic that characterises
the catchment water realm. It is far more helpful and realistic to
view these models as structured sequences of assumptions (Fig.
6). When these assumptions are openly declared and formalised, they can be explored along with their joint consequences

Putting field-based leadership development into
practice requires going on a journey
’The journey combines the personal, practical, systemic and
innovation aspects of the design to create a roadmap of individual and collective transformation’ Scharmer (2009a p. 4).
There are numerous elements to the journey that Scharmer
advocates and all are applicable to the leadership development
journey within the multi-sector engagement space of CMAs.
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in a more holistic sense. In this way, socially-robust knowledge
(Nowotny et al., 2001) emerges from the multi-stakeholder
interactions. Socially robust knowledge is created by the same
processes which build trust into the knowledge thus generated
and it is this trust which greatly enhances the transference of
this knowledge into wise action (Nowotny et al., 2001).
The active engagement of the deep, assumption-revealing
and connecting conversations is crucial for wise, joint modelling. Such modelling provides the safe ‘practice-fields’ in
which to explore win-win solutions and the potential consequences of intended actions. These are all activities which
leaders should seek to engage in and which will at the same
time develop leaders.
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Igniting a field of inspired connections
‘Leadership development is not about filling a gap but about
igniting a field of inspired connections’ (Scharmer, 2009a p.
5). What enabling infrastructures does it take to ignite a field
of inspired connection and action? This paper argues that, in a
sense, the physical connections are present since water is the
connector. The required policy, legal and institutional infrastructure is now also present in South Africa. What remains
is the relational connections, which need to be made by leadership at all levels. Scharmer (2009a p. 5) outlines several enabling conditions for these connections to be made to ignite the
field. These are: ‘… a diverse microcosm of players that mirrors
the key stakeholders of the larger whole; deep-dive sensing
journeys that take the group to the edges of a system, where
they can experience it through the eyes of its marginalised
stakeholders; rapid-cycle prototyping projects that provide safe
practice fields to link the intelligence of the head, heart, and
hand; a support infrastructure that helps to move the projects
with the best results from the prototyping stage into the next
stage of institutional innovation’ (Scharmer, 2009a p. 5).
The combination of self-organising around allocation of
commons and formal channels of power that effectively incorporate all of the above, make the CMA’s engagement spaces
so unique and imperative for our future. The developments
described above and below in the social learning models are

http://dx.doi.org/10.4314/wsa.v38i2.17
Available on website http://www.wrc.org.za
ISSN 0378-4738 (Print) = Water SA Vol. 38 No. 2 April 2012
ISSN 1816-7950 (On-line) = Water SA Vol. 38 No. 2 April 2012

Linked and related assumptions
Figure 6
Modelling viewed as sequences of assumptions depicts
science as a conversation

particularly encouraging when seen against the background of
the rapidly-growing body of literature on the subjects of:
• Complex adaptive systems (Pahl-Wostl et al., 2007;
Muffatto and Faldani, 2003; Corning, 2002)
• Emergence (Dalke et al., 2007; Corning, 2002)
• Self-organising (Dietz et al., 2003; Heylighen and
Gershenson, 2003; Susi and Ziemke, 2001)
• Stigmergic processes, which Heylighen (2007) and Susi
and Ziemke (2001) explain as processes in which the work
(ergon in Greek) done by one agent provides a stimulus
(stigma) that entices other agents to continue the job
• Open access development systems (Maidment, 2010;
Heylighen, 2007)
• Collective intelligence and leadership’s role and development in the above (Uhl-Bien et al., 2007)
These are all beginning to impact on the discourse informing
the emergence of the concept of reasoning support systems
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in IWRM and the social learning frameworks (Figs. 7 to 9)
to develop and support this reasoning. The repetition of the
DWAF (2004) IWRM framework (Fig. 5) within the learning
frameworks (Figs. 7 to 9) is to indicate that the focus of thinking and doing in each iteration is on growing the collective
understanding of the focal subject. In this case the focus is on
the DWAF (2004) IWRM framework (Fig. 5), but it could be
any model that the multi-stakeholder, co-learning processes
choose to focus on.
Nonaka’s diagram emphasises the ontological dimension
as our learning grows from individual through to inter-organisational, and the epistemological dimension which connects
explicit and tacit knowledge. It shows how the ontological
dimension assists in capturing more explicit knowledge and
at the same time revealing more and more implicit knowledge
about the phenomenon that the stakeholders are striving to
jointly understand.
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In Mintzberg’s diagram, we once again see the importance
of feedback, reflection, iteration and the place for theory,
cases, experience and application in the processes of learning. The subject matter and simultaneously the context in this
case is IWRM. The insights, influence and ability to keep the
dynamic feedback loops going in all the above learning processes are those of leadership and these also simultaneously
form the exercises for leadership development as they grow on
themselves.

New collaborative competence
‘The delivery of field-based leadership programs requires a
new collaborative competence in order to customize and situate
the programs in context’ (Scharmer, 2009a p. 6). To develop
such competence, Scharmer stresses the need for a commonlyperceived cross-sector challenge that is urgent, important and
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DWAF (2004) IWRM framework imbedded within the learning
model articulated by Mintzberg (2004)

cannot be addressed in conventional ways of operating. Water
provides just such a challenge in southern Africa. Water cuts
across political, institutional, discipline and age boundaries.
Decisions in the field of water cast a long shadow of consequences into the future and so, as Axelrod (2006) explains, this
greatly increases the potential for co-operation. The imperative
for new collaborative competence in the realm of water spans
the space from the very top of organisations in government,
business and civil society to local level. As Scharmer (2009a
p. 6) states: ‘It is always important to include frontline and
community operators in order to make them real co-creators
and partners in the multi-sector change effort.’ It is difficult
to think of a more ideal and challenging field-based leadership
development realm than the CMAs, which combine the benefits
of enabling systems for self-organising around allocation of
commons, with formal channels of policy, legal and administrative power.

Innovations in cross-sector infrastructures
‘Systems change requires innovations in cross-sector infrastructures’ (Scharmer, 2009a p. 6). Prior to 1994, water management in South Africa experienced what Scharmer (2009a)
would call a societal void and severe barriers that prevented
profound positive change from taking place in IWRM. In the
time period (1994-1998), intensive countrywide conversations
resulted in the shared seeing and sensing of which Scharmer
writes. These processes resulted in the formulation of the
farsighted 1997 National Water Policy and 1998 National Water
Act. This has been followed by a 13-year period in which there
were many individual and institutional ways of interpreting
the implementation of the new policy. The sector, which is a
natural societal grouping, emerged as the unit of engagement at
CMA governing board level. The challenge now, for leadership
at all levels, is to revive the shared seeing and understanding
that will, in the words of Scharmer (2009a p. 7), ‘enable the
whole system to move very quickly from idea to action.’
South Africa is pregnant with potential in this regard and it
is ripe for leadership to exploit this potential. To illustrate the
extent of this potential consider the key elements of the book
entitled Re-thinking Science Knowledge and the Public in an
Age of Uncertainty (Nowotny et al., 2001), which addresses a
transformation of society. South Africa has such a transforming and democratising society, a society which is moving
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beyond modernity to a realm in which society is characterised
by pluralism, diversity and issues which transgress boundaries. The core of Nowotny et al.’s message is that there is a
co-evolution of society and science, stimulated by the fact that
the application of science has implications for society. These
implications create conditions where the context speaks back,
as they put it. ‘Society speaks back’ is particularly relevant to
the application of science in the management of scarce natural
resources wherein social learning is imperative and feedback
is crucial to learning. This is leading to the transformation
of knowledge institutions in which the emphasis has shifted
from reliable knowledge to socially robust knowledge, i.e.,
knowledge which is trusted enough to engender societal action.
Science has moved into what Nowotny et al. (2001) refer to as
the ‘Agora’ (the Greek word for ‘market place’) – the market
place of ideas. They make a most convincing case to show that
expertise is now socially-distributed expertise, and no longer
cloistered in universities and a few top consultancies or government departments. Previous sections of this paper address the
forces driving this social distribution in South Africa, revealing
that water stakeholder sectors now have substantial water science expertise either in-house or by hiring consultants. All this
further enriches the CMAs as crucibles for leadership development because it is in this partially virtual, networked, complex
adaptive organisational phenomenon that socially robust science is formed in the service of multi-stakeholder IWRM. On
the book cover of Nowotny et al. (2001) Etzkowitz states: ‘The
authors take us beyond the dichotomies of science and society
in their ovular new work, re-thinking science, into a new agora
of interactive forces in which the old institutional boundaries of
science, industry and government are transcended. Re-thinking
science, re-thinks society.’
Wheatley and Frieze (2006) take up a similar theme when
they write about the power of networks of relationships of
people who share a common cause and vision. Wheatley and
Frieze (2006) do however caution that simply forming networks
is not sufficient. ‘They need to evolve into intentional working
relationships where new knowledge, practices, courage, and
commitment can develop’ (Wheatley and Frieze, 2006 p. 1).

Focus on regenerating social systems
‘Given the disruptive challenges of our time, we see more and
more situations in which leaders need to respond by operating
from change levels that require reframing and regenerating, not
only in terms of their personal and interpersonal skills but also
in terms of their institutional and system designs’ (Scharmer,
2009a p. 8).
In South Africa we are fortunate that the policy, legal and
institutional aspects of the social system have been revised
fundamentally since 1994. In the water and environmental
fields the huge political changes provided the opportunity to
bring about policy, legal and, in the case of behaviours relating
to water management, institutional changes, that were then the
envy of the world (BUSA, 2008). What has happened and is
currently happening in South Africa are the kind of large-scale
changes about which Scharmer writes. Clearly such situations
cannot be artificially engineered in the university laboratory,
or, for that matter, in society. They simply occur and surround
the student of leadership, who is also an actor in the real-life
drama. This paper has advanced the proposition that living,
vibrant CMAs, in their broadest sense, form the crucible in
which programmes of leadership can grow to address the blind
spot, identified by Scharmer (2009a).
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Robust social-ecological knowledge creation requires
robust, transparent, vibrant institutional forms and robust,
transparent and vibrant engagement. Such institutional forms
require at least a policy, legal and ethical framework. Why are
institutions so important in the context of these changes? The
following extract indicates an answer to this question: ‘Today’s
world is shaped not by individuals alone, but by the networks
of businesses and governmental and non-governmental institutions.’ (Senge et al., 2008 p. 9).
The growth of complexity and uncertainty in society is
driving the creation of more open systems of knowledge production (Nowotny et al., 2001). What would social-ecological
scientists, who lead, need to study in such open systems of
knowledge production and why should they be interested in the
newly-generated social systems that are required for IWRM in
CMAs? Informed by prior arguments in this paper it is suggested that they would need to study:
• How knowledge travels up from sector interactions in
CMAs to Cabinet level in multi-sector settings.
• How knowledge travels sideways along sector lines from
sector interactions in CMAs.
• How knowledge travels downwards to individuals and
groups from sector interactions in CMAs.
• How IWRM reasoning and decision-making processes
evolve in multi-sector settings.
• How the evolution of our understanding of water-related
models from ‘objective tools’ to subjective sequences of
assumptions, unfolds in multi-sector settings.
• How the integration of science and social science evolve as
the assumptions in our models become the centre pieces of
our reasoning and discourses.
• How interest-based bargaining begins to emerge to replace
our current fixation on rights-based paradigms, in multisector settings.
• How alliances, resources and assistance patterns shift in
response to interest-based bargaining paradigms being
more widely adopted, in multi-sector settings.
• How knowledge inequities affect the emergence of sociallyrobust solutions in multi-sector settings.
• How uncertainty, risk and pressure affect individual, group
and institutional behaviours in the IWRM process, in
multi-sector settings.
None of the above can be learned from books or artificial
creations in academic institutions. Universities need real-life
institutional laboratories, which are effective crucibles filled
with real tensions, fears, hopes and passions, in which to study
and develop leadership capabilities in these realms.
Regenerating our current social systems to cope in the realm
of complex adaptive systems requires leaders to truly understand the phenomenon of implementation and also of integration. This need motivated Bammer (2005) to write a seminal
paper calling for consideration of a new academic discipline
‘Integration and Implementation Science.’ In a break from
traditional academic views that look askance at implementation, Bammer (2005 p. 1) calls for researchers to collaborate
and integrate across traditional boundaries, ‘to bring together
academic disciplines, and become more involved in the implementation of research in policy, product, and action.’
An interesting aspect of Bammer’s paper is that it was born out
of her work in epidemiology. In common with water, climate
change, poverty, crime and invasive alien plants, diseases
are phenomena that do not respect our humanly-conceived
boundaries, both disciplinary and geographic, and continuously
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transcend them. These phenomena require that we enhance our
leadership skills so that we can develop relationships, understanding and influence across boundaries of all manner and
form. The combination of self-organising around allocation
of commons and formal channels of power is what makes the
CMA so unique and imperative for our future development of
leaders for IWRM in southern Africa.

Conclusions
The South African water policy and law does not provide for
an alternative to the CMAs as an organisational space, both
virtual and real, for IWRM. The CMA is in fact unique in
this regard in the whole environmental and natural resources
management realm in the South Africa and in SADC. This
uniqueness makes it a crucible to contain the social process of
allocating entitlements to water use and ‘ab-use’. Stakeholders
in all sectors of South African society must engage in this
organisational space. They have no other choice. In this sense
the CMA mimics planet Earth and the individual human body
as collective and individual leadership development crucibles,
respectively. Humankind cannot run away from its collective
leadership responsibilities to Earth and the individual cannot
run away from leadership responsibilities to themselves.
The paper has outlined an emergent process which provides
a real context which is exceptionally rich in challenges for
leadership development and which includes the vital element
of leadership having to build complex adaptive processes in
addition to being part of such processes. The central place of
water in environmental, social and economic spheres of life
and its boundary spanning nature make it imperative that CMA
leadership practice, at all levels, must be capable of self-organising to build networks of relationships that are vital to understanding and influencing the complex, dynamic and uncertain
water realm. To assist with this understanding, leaders engage
in dialogue, conversations and reflexive practice to build
conceptual simulation models of the water systems. Key to the
building of these models is the iterative process of revealing
more and more implicit assumptions and mental models in the
minds of the multiple stakeholders, about the water processes
and their interrelationships. In the process of enabling, the
above leaders at all levels, are challenged to utilise the sociallydistributed, diverse knowledge power to create new and innovative socially-robust knowledge systems that are capable of
engendering wise collective action.
The problems we face are not ones that we can fight, flee
or blame others for. They are problems that we have contributed to ourselves. It is imperative that we think, communicate
and act differently as individuals and collectively. Leaders at
all levels are called upon by the challenges of water to lead.
After all, humankind has never been here before and so there
are no administrative procedures or planning manuals, just an
imperative to develop truly wise and responsible leaders. The
Department of Water Affairs has given South Africans the
policy, legislation and institutions for our crucibles of learning.
We don’t need anyone’s permission to engage, except our own.
We just need the courage to face ourselves in the mirror, then
enter and stay in that crucible of learning.
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