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EXECUTIVE SUMMARY

South Africa is a rapidly urbanising developing country that faces uniquely complex water
management challenges. Water scarcity (augmented by climate change and population
growth), a resource-intensive economy and the legacy of Apartheid all contribute to these
challenges, one of the most significant of which is the lack of access to water-based services,
particularly among lower-income sectors. Increasing demand for potable water, sanitation
services and stormwater services from a growing population places significant pressure on
already stressed local governments, whose mandate it is to deliver adequate basic services in
an equitable, efficient and sustainable manner. The challenges that local governments face in
this regard are driven by various interacting factors. These challenges have amounted to a
significant barrier with regards to the effective implementation of the country’s national
water legislation, which aligns with the holistic principles of Integrated Water Resource
Management (IWRM). Rather than an integrated approach, water management has largely
followed a “top-down”, technocratic paradigm which has resulted in institutional
fragmentation, the over-regulation of water services and a growing level of discontent among
citizens.

Given these challenges, there is an unmistakeable need (at least at a policy and planning
level) to shift toward an alternative, systems-orientated approach to urban water management,
in order to deal with problems in both the quantity and quality of the water provided by
water-based services. Thus, the objectives of this study were to provide a “proof of concept”,
or evidence, that demonstrates that Strategic Adaptive Management (SAM), or an adaptation
thereof, can be applied, theoretically and practically, to water services in South Africa. They
study aimed to test the foundational theories, concepts, principles, processes and practices
(both implicit and explicit) of SAM and provide reasons as to why SAM is more effective
than adaptive management (AM) by detailing how SAM has addressed the major barriers to
AM. Then the extent of commonalities and cross-cutting themes between water services and
the two domains where SAM has been successfully used (i.e. park management and
catchment management) was examined, and documented municipal applications of SAM in
South Africa were explored.

This study considers SAM to be a framework through which a number of powerful theories
can be integrated and argues that the SAM approach (albeit non-explicitly) brings an
organisation to a more associative phase of development, as stakeholders become
collaborators or partners in governance, planning and management. Drawing on Reeler's
(2007) Threefold Theory of Change and Snowden and Boone's (2007) Cynefin framework,
SAM aims to match each theory of change to its corresponding problem context, as is
appropriate at different stages of the management cycle. Thus, in shifting to a new phase of
development, the organisation does not discard the valuable aspects of the previous phase.
For example, SAM recognises that the “rational” phase is effective at managing simple and
complicated projects, which is a quality that should not be lost in the “associative” phase,



which is more effective at dealing with complex projects. In setting this direction for change,
the SAM process remains flexible and learning-centred, so as to build resilience to
unexpected change.

The literature review identified the main challenges in the water services sector. These
include the persistence of departmental “silos” and the fragmentation that undermines
integration and collaboration; over-regulation; financial and capacity constraints and political
and managerial flux. Together, these issues all result in lack of accountability.

The concept of AM was then introduced and evidence of the successful application of SAM
in park management and water resources management was described.

It was evident from the literature that SAM has significantly addressed the barriers to AM
through the adoption of theories, concepts, principles, processes, and practices that are being
utilised in effective organisations, including in business. In addition, it provides solutions to
overcome “silos” and fragmentation by building integration and collaboration into its process.
Key to the effectiveness of SAM is the emphasis on developing generative leadership, the
building of trust between all stakeholders, the importance of the vision (desired future) and
strategy being developed and owned by stakeholders, the central role that values play in
driving the behaviour of stakeholders and “structures” that guide decision making, and finally
the institutionalisation of the management process, in this case, SAM.

Based on the conclusions from the literature review, SAM could be useful in municipalities
and has a significant probability of succeeding, especially in contexts that are relatively stable
and functional. However, SAM is not a “silver bullet” — a direct or effortless solution to the
problems being faced in water services. Rather, it is argued that an adapted and improved
version of SAM has the potential to act as a process for overcoming the challenges of
traditional management and operationalising a paradigm shift to improve the delivery of
water services.

Further, the examination of an adapted SAM simulation applied to water services, in
particular, Water Sensitive Design in the City of Cape Town, indicated the following:

e The SAM process is best commenced at the adaptive planning phase as this is where the
visioning (desired future state) takes place and stakeholders co-create the vision.

e The SAM process is scalable. It might be easier to only include internal stakeholders
initially. This enables incremental testing of the process.

e SAMis flexible enough to allow for incremental adoption as this is a natural process that
happens with new practices and technology.

e SAM has the potential to be cascaded horizontally and vertically across the organisation
as confidence in the process is built. This happens when a department that has adopted
SAM engages other departments in a SAM process.

This study thrust concludes that it would be worthwhile to further explore the applicability of
SAM in the water services context by implementing a pilot project that would plan Water
Sensitive Design, with a view to its progressive implementation.
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1. INTRODUCTION

South Africa is a rapidly urbanising developing country that faces uniquely complex water
management challenges. Water scarcity (augmented by climate change and population
growth), a resource-intensive economy and the legacy of Apartheid all contribute to these
challenges, one of the most significant of which is lack of access to water-based services,
particularly among lower-income sectors (Armitage et al., 2014; DWA, 2013; SAHRC,
2014). The increasing demand for potable water, sanitation services and stormwater services
from a growing population places significant pressure on already stressed local governments,
whose mandate it is to deliver adequate basic services in an equitable, efficient and
sustainable manner.! The challenges that local governments face in this regard are driven by
various interacting factors, as discussed in the following section. These challenges have
amounted to a significant barrier with regards to the effective implementation of the National
Water Act, the country’s national water legislation (RSA, 1998), which aligns with the
holistic principles of integrated water resource management (IWRM). Rather than an
integrated approach, water management has largely followed a “top-down”, technocratic
paradigm which has resulted in institutional fragmentation, the over-regulation of water
services and a growing level of discontent among citizens (SAHRC, 2014).

The objectives of this study were to provide a “proof of concept” or evidence that
demonstrates that Strategic Adaptive Management (SAM), or an adaptation thereof, can be
applied to water services in South Africa (SA), and to examine whether SAM could be
practically applied to water services. The study aimed to test the foundational theories,
concepts, principles, processes and practices (both implicit and explicit) of SAM and provide
reasons as to why SAM is more effective than adaptive management by detailing how SAM
has addressed the major barriers to adaptive management. Another objective was to examine
the extent of commonalities, overlaps and cross-cutting themes between water services and
the two domains where it has been successfully used, i.e. park management and catchment
management, and to document municipal applications of SAM in SA.

Given the challenges facing the water sector, there is an unmistakeable need (at least at a
policy and planning level) to shift toward an alternative, systems-oriented approach to urban
water management, in order to deal with problems of both the quantity and quality of water
and water-based services (Armitage et al., 2014). In this study, many of the existing issues in
urban water management are attributed to a failure by decision makers to recognise the
appropriate theory of change that is needed to address a particular type of problem. Drawing
on Reeler's (2007) “Threefold Theory of Change” and Snowden and Boone's (2007) Cynefin
framework, it is argued that projectable, emergent and transformative change processes are
differentially applicable to simple, complicated, complex and chaotic problems (or problem

L As expressed in the White Paper on Local Government (RSA, 1998b) and legislation such as the Municipal
Structures Act (RSA, 1998a) and the Municipal Systems Act (RSA, 2000).



contexts). Further, it is asserted that certain organisational forms (i.e. pioneering, rational,
integrative or associative organisations) are more adept at dealing with complexity than
others (Reeler et al., 2009).

Strategic Adaptive Management (SAM) is considered as a framework through which the
above theories can be integrated and applied in water services. We argue that the SAM
approach (albeit not explicitly) brings an organisation to a more associative phase of
development, as stakeholders become collaborators or partners in governance, planning and
management. In doing so, however, it aims to match each theory of change to its
corresponding problem context, as is appropriate at different stages of the management cycle.
Thus, in shifting to a new phase of development, an organisation does not discard the
valuable aspects of the previous phase. For example, the rational phase is effective at
managing simple and complicated projects, which is a quality that should not be lost in the
associative phase, which is more effective at dealing with complex projects. In setting this
direction for change, the SAM process remains flexible and learning-centred, so as to build
resilience to unexpected change (Pollard & du Toit, 2007).

In order to prove the theory that SAM is useful in the context of water services, this study
applied SAM in the municipal planning sphere, which, it is argued, is the most appropriate
place to introduce SAM. The application of SAM is specifically considered in the context of
Water Sensitive Urban Design (WSUD). WSUD aims to consider the environmental, social
and economic effects of urban water management infrastructure and governance on the entire
urban water cycle (Wong & Eadie, 2000) and is therefore a holistic approach that aligns with
the philosophies of both IWRM and SAM (Pollard & du Toit, 2011). The City of Cape
Town’s Catchment, Stormwater and River Management (CSRM) branch, which is the unit
responsible for WSUD, is used as an exemplar to prove the validity of our argument.

The next section discusses, in more detail, the challenges being faced in water services in SA.
The concept of SAM is then introduced and linked to the Threefold Theory of Change and
the Cynefin framework, followed by a brief description of the different phases of
organisational development. The latter is important to consider, given that water services can
largely be conceptualised as being in a “rational” phase of development — « “left-right-left-
right!” Organisations in this phase are independent, more conscious and well organised”
(Reeler et al., 2009). This is different to catchment management agencies (CMAS), the
context in which SAM was originally intended to be applied, which are more aligned with the
characteristics of pioneering organisations; “this phase is like a flowering patch — messy but
fresh with new energy. It’s flexible, but dependent on the pioneer, who is seen as a parental
figure” (Reeler et al., 2009). These differences warrant the modification of SAM for the
context of water services, which this report addresses by making the implicit aspects of SAM
more explicit.

Based on the above argument, Section 4.9 discusses the ways in which SAM has addressed
the weaknesses of conventional adaptive management. The concept of WSUD is then
introduced and the challenges of implementing WSUD in SA are discussed, along with an



overview of how the philosophy and operating principles of SAM might be used to address
these challenges. In testing this theory, a framework to link the different steps of SAM’s
adaptive planning process to WSUD is then provided. The aim of this is to provide a
theoretical example of how SAM (or our “adapted” version thereof) could be used at a
planning level for WSUD, with the recognition that this framework would be more fully
established by stakeholders when developing a strategic plan in reality. Finally, this report
outlines a broad framework for a proposed strategic adaptive planning process (which
includes workshops) that could, in the future, be carried out with a municipality to
pragmatically test the applicability of SAM in WSUD.



2. OVERVIEW OF PROBLEMS IN SOUTH AFRICA’S WATER SERVICES
SECTOR

South Africa’s water sector and, more specifically, its water services sector (Clifford-Holmes,
2015a), currently faces dire and complex challenges, with recent drought-related news
headlines serving to augment the critically concerning nature of the country’s “service
delivery crisis” (SAPA, 2014; Stoddard, 2016). The roots of this crisis have been linked to
multiple issues which have led to the failure by local authorities to deliver water and
sanitation services. The issues most commonly cited in the literature (e.g. Alexander, 2010;
Booysen, 2007; Clifford-Holmes, 2015; DWA, 2013; Koelble & LiPuma, 2010; The World

Bank, 2011) can be summarised as follows:

= A lack of financial means and the misuse or misallocation of funds by corrupt
politicians;

= [|nsufficient infrastructural capacity, coupled with poor maintenance of infrastructure;

= A shortage of technical skills and overall human capacity shortages;

= Local political conflict;

= A lack of proactive planning and the consequent adoption of a “fire-fighting”
approach to respond to service delivery needs;

= A lack of accountability for service provision among municipal officials;

= A general culture of unresponsiveness within municipal departments.

In an attempt to assist better planning and management in the water services sector, there has
been an explosion of technocratic tools ranging from spatial development frameworks, water
services development plans (WSDPs), water safety plans, wastewater risk abatement plans
and other such planning mechanisms. However, this over-regulation has failed to result in
significant improvements in the sector. Instead, many officials treat these mechanisms as
“tick-box” exercises, often outsourcing them to external consultants and thereby failing to
secure the participation and buy-in of municipal employees, councillors, residents and other
important stakeholders.

The problems being faced in the water services sector are especially troubling if one
considers South Africa’s forward-thinking water legislation, which has been internationally
acclaimed for its ambition to align with the ideologies of integrated water resource
management (IWRM) (Pollard & Du Toit, 2008; Schreiner, 2013). The introduction of
IWRM, which can be traced to the 1977 United Nations Water Conference (Engle et al.,
2011), is seen as a progressive step toward addressing the complexity of water governance
and the failure of conventional management techniques, as IWRM recognises the role of
cross-scalar interactions in dynamic, complex adaptive systems, and addresses the need for
consensus building through multidisciplinary stakeholder engagement (Thomas & Durham,
2003). In doing so, it emphasises the imperative of finding a balance between resource
sustainability, social needs and economic development (Butterworth et al., 2010), a goal that
the South African government intends to realise in a manner that is both equitable and
efficient (RSA, 1997; RSA, 1998a; Rogers & Luton, 2011).
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Failure to accomplish the objectives of IWRM, coupled with an overall lack of success in
addressing systemic issues in municipalities through national government interventions, has
led critics to argue that the institutional design of local government is fundamentally flawed
(Koelble & Siddle, 2014). In turn, various strategies have been proposed that target a revision
of the institutional framework within which water governance takes place (DWA, 2013).
However, such structural adjustments are unlikely to result in meaningful progress unless
local government bodies proactively strive to build stakeholder consensus, identify common
objectives and uphold shared values, key to which is an organisational culture of learning and
adaptive decision making (Allen et al., 2011; Loftin, 2014; Rogers et al., 2000).

SAM is a new approach to management which embodies the above principles (Rogers &
Luton, 2011) and it is therefore argued that this approach — rather than onerous technical
requirements — may offer potential solutions to the “wicked”? problems confronting the
country’s water services sector. This is because, rather than simply rearranging existing silos
(which optimise only parts of the system to the detriment of others and thus the organisation
as a whole), SAM offers an approach that adapts the way the overall organisation functions in
reality. This is as a complex adaptive system, wherein multiple “parts” work together to make
up the whole. It thus enables collaborative action that drives an organisation towards a shared
future state through consensus building and effective leadership. The SAM process is
particularly unique in that it encompasses three theories of change: projectable change,
emergent change and transformative change (Reeler, 2007). When the appropriate “theory of
change” is matched with and applied to a particular type of problem, it results in change that
is much more likely to be successful. SAM, in its current form, has not made the use of these
theories explicit. We therefore propose that it be adapted to explicitly include these theories,
S0 as to provide guidance that is more suited to the unique nature of the water services
context.

2 Clifford-Holmes (2015) argues that South Africa’s service delivery crisis is illustrative of what Rittel and
Webber (1973) referred to as a “wicked problem”: one that is complex, interdependent, multi-causal, difficult to
define and evasive of a simple or single solution.



3. INTRODUCTION TO ADAPTIVE MANAGEMENT

Holling (1978) defines adaptive management (AM) as “an integrated, multidisciplinary and
systematic approach to improving management and accommodating change by learning from
the outcomes of management policies and practices” (cited in Medema et al., 2008). In other
words, AM emphasises learning and subsequent behavioural adjustments based on the
accumulation of knowledge gained through the management process (National Research
Council, 2004; Gunderson, 2015; Stankey et al., 2005), explained in more simplistic terms by
Bormann et al. (1994) as “learning to manage by managing to learn.” In practice, this
approach has largely taken the form of a simple action learning cycle — “plan, do, check, act”.

The emphasis placed on more adaptive management processes has spiralled upward in recent
years (Rist et al., 2013), so much so that “the term has reached buzzword status,” (Loftin,
2014: 20). even if the method itself has not (Allen & Gunderson, 2011; Eberhard et al.,
2009). The strong endorsement of AM from a range of stakeholder groups motivates the
question of “why” this approach is purportedly required, particularly as the traditional
“command-and-control” approach to management, which generally seeks linear relationships
between cause and effect, has been highly effective in the past (Stirzaker et al., 2010).

As an entry point to answering this query, one can draw on Crowell's (1989: 60) observation
that changes in the way that society thinks about the world “occur when our understandings
of the world become inconsistent with emerging descriptions of reality”. Over the last
century, the importance of technology in society has increased, and with this the gap between
science and philosophy has shrunk (Cilliers, 2000). This convergence has led to novel
insights into the interfaces between different fields, with new “ways of knowing” having
progressively shaped both science and policy (Folke, 2007). Of particular significance in this
regard has been the growth in understanding of the human and natural world not as
independent, competing entities but rather as a linked ““social-ecological system” (SES)
(Berkes et al., 2000). More recently, SESs have been referenced using overlapping terms
such as “socio-technical system” (Geels, 2004) and even “human-technology-environment”
system (Pahl-Wostl, 2007), which indicates the spread of a “systems thinking” paradigm
(Richmond, 1993) beyond ecological and social science contexts to fields such as engineering
(e.g. de Bruijn & Herder, 2009). However, regardless of the term used or the specific
discipline in which it is applied, each concept essentially reflects a more holistic
understanding of the blurred boundaries between the ecological, technological (including the
production, diffusion and use of technology) and human components of society (such as
knowledge, culture and formal or informal institutions) (Smith et al., 2013).

This perspective of coupled systems has motivated a paradigm shift toward complexity, the
theory of which asserts that phenomena do not exist in an environment that is bounded by
simple Newtonian laws of “cause and effect”; but rather in one that is open, self-organising
and able to adapt to new needs or information (Cilliers, 2000; Comfort, 1994; Marion, 1999).
Complex systems are irreducible to their (multiple) individual parts, as these on their own are
simple and unable to affect change — rather, it is the interactions and interdependencies
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between these parts that make the system dynamic (Cilliers, 2000; Urry, 2005). In ecological
contexts, dynamism is understood to heighten a system’s resilience, or, in other words, its
ability to absorb disturbance and persist, without being significantly altered (Holling, 1973,
2001; Smith et al., 2013). This “ecological resilience” arises as a result of the increased
potential for innovation, which in turn builds a system’s adaptive capacity, i.e. its ability to
evolve and implement change (Folke, 2006; Smit & Wandel, 2006). Conversely, stability in a
system leads to vulnerability, i.e. the susceptibility to incur harm (Adger, 2006) and thus its
exposure to risk, which implies that even small disturbances can have dramatic social and/or
ecological impacts (the “butterfly effect”) (Levin et al., 1998; Thietart & Forgues, 1995).
This is an important point for traditional, hierarchical organisations to consider, as the
“command-and-control” management approach that is commonly used means that they are
unable to adapt and are, as a result, vulnerable to changing circumstances. For example, the
state of California did not have plans to recharge groundwater. As a result, this water source
was depleted during the severe drought. Perhaps nothing could have been done to recharge
the groundwater but, for sustainability, the use of boreholes and well points should have been
managed. Cilliers (1998: 4) therefore argues that “there has to be a constant flow of energy to
maintain the organisation of the system to ensure its survival. Equilibrium is another word for
death”.

However, whilst stability in complex systems can equate to fragility, this is not necessarily
the case — rather, it depends on what degree of order or unrest is required for a system to
avoid catastrophe and function optimally. Holling (1973) thus differentiates “ecological
resilience” from “engineering resilience”, where the latter emphasises the achievement of a
“failsafe design” through constancy, efficiency and predictability rather than persistence,
change and unpredictability (Gunderson et al., 2002). This engineering-based understanding
of resilience is predominant in policy and practice discourses, as it equates with the ability of
a system (such as a city or region) to maintain or recover its infrastructure and institutions
following a disaster or unexpected event (UNISDR, 2012; Wallace & Wallace, 2008). Turok
(2014) explains that, whilst a degree of engineering resilience is necessary in such systems, it
can be problematic, as a lack of dynamism and creativity may lead to institutional inertia — a
condition whereby vested interests or historically defined, path-dependent worldviews
reinforce prevailing norms, even when they become inappropriate in contemporary contexts.
In such situations, institutional “lock-in” may result, where business-as-usual arrangements
cause long-term stagnation and eventual system decline as opposed to resilience (Evans,
2011; Martin, 2012). Equally, whilst dynamism creates the potential for innovation, it may
inhibit the development of adaptive capacity by causing critical thresholds or “tipping points”
to be breached.

This is shown in situations of institutional flux, where “lock-in” may occur due not to
insufficient dynamism, but to the incapacity of a highly stressed system to break free from a
vicious cycle of instability that reinforces internal problems and keeps participants in a
constant “fire-fighting” mode (Clifford-Holmes, 2015; Clifford-Holmes et al., 2015). In light



of the above, it is necessary to find the appropriate balance between stability and dynamism.
It is argued that SAM offers a framework through which such a balance can be achieved.



4. LITERATURE OVERVIEW
4.1 Strategic Adaptive Management

Strategic Adaptive Management (SAM) is a South African derivative of conventional
adaptive management (AM) that Rogers (2002) defines as: “a process of managed learning
which steers strategic action to achieve desired ecosystem end points. It hinges on the axiom
that ecosystems are ‘complex dynamic systems.’” As suggested in this definition, the
intellectual history of SAM — like AM — is rooted in the paradigm of complexity (the whole is
more than the sum of its parts) and the related concepts of unpredictability, vulnerability,
adaptive capacity, resilience and emergence (Cilliers, 2000). However, SAM was developed
in response to what Biggs and Rogers (2003) refer to as the “implementation credibility
crisis” facing classic AM, which has been made evident by the fact that, whilst there has been
a broad conceptual uptake of AM, its practical application has been somewhat less successful
(Medema et al., 2008).

Various barriers to the implementation of AM have been cited in the literature, including both
technical issues and those which arise from institutional complexity (Lee, 1993; Medema et
al., 2008; Susskind, 2010; Walters, 1997; Williams & Brown, 2016). Technical barriers are
associated with problems such as vague or ambiguous problem framing, a lack of directed
leadership, difficulties in understanding or translating scientific results into applied formats,
and limitations in the degree to which AM is applicable across scales (Allen & Gunderson,
2011; Levine, 2004; Williams & Brown, 2016). Institutional barriers refer to the “soft” (or
non-structural) elements of AM including governance, culture and socio-political capacity
(Staub & Moreau-Le Golvan, 2012), which are linked to issues such as a lack of long-term
commitment to AM as a result of political or managerial flux, a narrow focus on expert-
driven science which precludes non-experts from effective learning and engagement
throughout the process, and conflict or power struggles owing to divergent perceptions,
values or operational philosophies (Failing et al., 2004; Loftin, 2014; McLain & Lee, 1996;
Rogers, 1998; Stirzaker et al., 2011).

The development of the SAM concept was initiated in the mid-1990s by a group of natural
resource managers and scientists whose aim was to use the approach to support river and
catchment management and the implementation of the new South African water legislation
(Rogers & Biggs, 1999; Rogers & Bestbier, 1997). Coupled with this intent was the
“serendipitous” convergence of various opportunities for innovation, which led to the concept
being pioneered in the following places:

= Kruger National Park (see Pollard & du Toit, 2007);
= South African National Parks (SANParks) more broadly (see Freitag et al., 2014);

= The Inkomati Catchment Management Agency (see Rogers & Luton, 2011) (now the
Inkomati-Usuthu Catchment Management Agency).



4.1.1 Evidence of successful application of SAM

In Freitag et al. (2014), the authors describe how SAM developed and matured over the
course of 20 years in order to become a practice central to park management, both across
SANParks more broadly and the Kruger National Park (KNP) more specifically. The authors
account for what Ohlsson et al. (2006) refer to as “windows of opportunity” that supported
innovation. In particular, KNP became a “platform for change” (Freitag et al., 2014: 1),
which was helped by the fact that SANParks Scientific Services is based inside of KNP.

Around 2006, SAM was incorporated into SANParks national frameworks and policies, as
seen in SANParks’ “Coordinated Policy Framework Governing Park Management Plans”
(SANParks, 2006), which stated the following: “SANParks uses Strategic Adaptive
Management (SAM) to attain its biodiversity custodianship mandate whilst ensuring
maximum learning to continually improve understanding of ecosystems” (ibid, p.13).
However, Freitag et al. (2014: 8) note that, as of 2014, "SAM is not yet internalised across all
pillars of SANParks' business or all constituent parks under its care... and SAM remains
primarily confined to the conservation decision-making domain."

Over the same time as SAM was being developed and further applied inside of SANParks, it
was also being promoted internationally — specifically via the Freshwater Task Force of the
TUCN [International Union for Conservation of Nature]’s “World Commission on Protected
Areas”. Outcomes of the task force included published guidelines for the “effective
conservation of freshwater ecosystems” employing SAM (see Kingsford & Biggs, 2012). A
generic version of SAM was posited in this guideline, as displayed in Figure 2 below, which
shows a structured decision-support framework that had developed out of the experimental
forms of SAM employed in SANParks and in the catchment management of the Inkomati
River.

As recounted in Rogers and Luton (2011), SAM was the integral process through which the
first coherent catchment management strategy for the Inkomati Catchment Management
Agency (ICMA) was developed. The challenging context within which this strategy was
developed makes the resulting strategy more impressive. The strategy was developed over the
course of six months, without drawing on consultants but with significant ongoing
stakeholder engagement. This work formed the basis for a framework for applying SAM to
catchment-scale Integrated Water Resource Management (IWRM) in South Africa (as
summarised in Figure 3 and reported on in a subsequent Water Research Commission study
(Rogers & Luton, 2011)). The application of SAM within the ICMA was not confined to the
development of the catchment management strategy. The ICMA is one of the organisations
and contexts within which SAM has been operationalised into an “adaptive operational water
resources management framework”, led by Brian Jackson and reported on in his masters’
thesis (Jackson, 2014, in particular, pp.81-87).
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Figure 1: Generic strategic adaptive management (SAM) process, shown as a four-stage
process. Reproduced from Kingsford & Biggs (2012:19).
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4.1.2 Understanding the SAM process

The frameworks displayed in Figures 1 and 2 vary in their level of detail, the terminology that
they use and their general structure. However, each depicts the primary stages that make up
the SAM process. Following Roux and Foxcroft (2011), these stages are conceived here to
include the following: (1) adaptive planning; (2) adaptive implementation and (3) adaptive
evaluation, each of which are interrelated and are themselves comprised of various sub-
processes, as depicted in Figure 3. The implementation of these various steps is an ongoing,
cyclical process comprised of iterations and feedbacks throughout, which is indicated in
Figure 4 by the arrows that re-join the process once the initial phase of evaluation and
learning has taken place. Novellie et al. (2016) suggest that another step — “adaptive
governance” — is required in addition to adaptive planning and management, arguing that
“unless the governance system is itself adaptive then adaptive management has little chance
of achieving either legitimacy or success.”
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Figure 3: The basic stages and sub-processes that comprise a
strategic adaptive management framework. Reproduced from
Roux & Foxcroft (2011: 2).

Importantly, all of the steps in the SAM process should be designed and carried out in a
manner that is not prescriptive or bureaucratic, but flexible and stakeholder-centred so as to
enable management actions to be facilitated with both foresight and purpose (Roux &
Foxcroft, 2011). There are two key principles that feed into and influence the overall process,
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these being: (a) recognising the context within which decision making takes place; and (b)
engagement, which refers to the establishment of institutional and governance processes that
are inclusive, facilitated, consensus-oriented and learning-centred (Kingsford & Biggs, 2012).
The emphasis placed on learning and flexibility allows the SAM process to be adaptive in and
of itself; adapting and improving the concepts, principles and practices as new knowledge
emerges.

4.1.3 Adaptive governance

It is important to introduce SAM at the stage where there is most interest and buy-in to the
process, which is the adaptive planning stage. However, Novellie et al. (2016) highlight the
importance of considering adaptive governance (AG) which is an underlying process nested
within the overall SAM process. Chaffin et al. (2014: 62) broadly define AG to be “a range of
interactions between actors, networks, organisations, and institutions emerging in pursuit of
a desired state for social-ecological systems”. AG is therefore the set of social conditions —
the co-produced “rules of the game” - that provide the potential for complexity and
uncertainty to be mediated. This occurs not only through the interactions between various
“actors” in the AG sphere, but also through the interactions of these actors in the more
structured processes of adaptive planning and management (Chaffin et al., 2014; Novellie et
al., 2016). Figure 4 shows the nesting of adaptive planning, management and governance and
indicates the interactions and feedbacks that occur between these interlinked processes.
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Figure 4: The four adaptive processes of strategic adaptive management. Straight
arrows indicate sequential links, curved arrows indicate feedbacks. Reproduced
from Novellie et al. (2016).
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4.1.4 Adaptive planning

The adaptive planning process (APP) of the overall SAM framework has increasingly been
understood as critical for its successful implementation (Roux & Foxcroft, 2011). This stage
involves three sub-processes, including: creating a vision, setting objectives, and scoping
options to achieve the objectives.

Rogers & Luton (2011) propose that, prior to establishing a common vision or setting a
“desired future condition”, it is necessary to develop a “shared rationality” (step 1 in Fig. 3).
The aim of this step is to reach consensus on a broad problem, frame this problem in an
appropriate way and agree on the tasks that need to be undertaken. This is done to ensure that
all stakeholders understand and agree on the issues that are to be focused on, and the process
going forward. A shared rationality is developed through an interactive, collaborative process
of communication that engages stakeholders from diverse backgrounds, and with different
values, interests and/or priorities.

4.1.4.1 Creating a vision

This step entails the mutual creation of a vision that depicts the desired condition of the
system to be managed. This is a “future building” exercise that focuses on the central question
of “where do you want to be?”, the objective of which is to establish foresight and
commitment from stakeholders, and to ensure that all parties are working towards a common
goal (Kingsford & Biggs, 2012; Rogers & Bestbier, 1997). Initially, an “ideal” vision is
identified, based on what Reeler (2007) calls “projectable change” (explained in section
4.2.3). Whilst this projected vision provides guidance to and energises the process, Figure 6
illustrates how it is likely to evolve as new information and needs emerge and an improved
understanding of the context develops. The vision of a desired future must therefore always
be seen as a draft —a work in progress — rather than a rigid endpoint. It lends itself to
incremental adoption. It understands and recognises that adopting knew knowledge and new
ways of doing things takes time and is not adopted by everyone all at once. The approach
herefore allows choice in adopting new values, knowledge, concepts, principles and practices.
This is because it recognises that people are the primary driver of change, and structures and
frameworks (such as the objectives hierarchy) are helpful guides to achieve the desired future
state.
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and trajectories. Reproduced from Rogers & Luton (2011).

In creating a vision, it is essential to recognise the context within which decision making takes
place, as “an accurate picture of current reality is just as important as a compelling picture of
a desired future” (Rogers & Luton, 2011). This “current reality” is defined, in part, by the
various attributes of the complex system to be managed, and stakeholders must determine
which of these features are of vital concern in terms of achieving the overall vision.

To capture these key attributes and understand the management context as thoroughly as
possible, a “V-STEEP” framework is used (Pollard et al., 2008). This acronym stands for
Values - Social, Technological, Ecological, Economic and Political factors. These are the few
most important characteristics of the complex system and they therefore play a key role in its
management. As shown in step 2a of Fig.2, a list of V-STEEP attributes is accompanied by a
description of the determinants of, and threats to, the vital attributes. A determinant is a factor
or process that ensures the persistence of a vital attribute. Threats are factors within, or
outside, a system that undermine its values and inhibit the pursuit of the vision. Threats and
constraints are also factors or processes that inhibit ecosystem determinants or vital attributes
(Rogers & Luton, 2011).

Each of these factors is important to consider, as they will affect the efficacy of management
and planning and hence the outcome of decisions. These factors are not independent of one
another but interact in various ways; for instance, the technological aspects of planning may
depend not only on the availability of or access to technology, but on the socio-political and
legislative setting in which technical decision making takes place (Kingsford & Biggs, 2012).
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A narrow focus on one aspect of a complex issue may lead to a failure to address its root
cause. In South Africa, for example, Koelble & LiPuma (2010: 566) found that “the problem
of non-delivery [of municipal services] is located not so much in demographic shifts or a
general lack of funding, but in a lack of state capacity and the unwillingness of the central
state to enforce the rules of the law-books on its own operatives in local government.” By
building an understanding of the V-STEEP context, SAM helps people and organisations to
improve outcomes as it enables them to have a more insightful and empowering view of
reality. This enables individuals and groups to understand what the real problems are and
therefore to find the appropriate solutions.

Each component of the management context is underlain by the specific value system to
which stakeholders subscribe, as values drive decision making and behaviour and ultimately
the achievement of the desired future. Blackmore et al. (2013) recognise that there are
essentially two broad sets of values, each of which correlates loosely with a particular “side”
of an individual’s identity. Intrinsic value sets (for example, understanding, appreciation,
benevolence and environmental concern) relate to one’s “civic” side, whilst extrinsic values
(such as self-interest, financial gain and power) are associated with one’s “consumer”
identity. Although people might be exposed to the same information on a regular basis, this
information is processed and prioritised differently according to an individual’s personal
values, or indeed those of the organisation as a whole. Hence, a realisation of the overall
shared vision ultimately depends on the explicit articulation and prioritisation of these values,
which themselves are shaped by factors such as history, experience and culture (Rogers &
Luton, 2011; Wise et al., 2014). These intrinsic or “invisible” aspects of governance are often
overlooked (Leck & Roberts, 2015), yet they are essentially at the core of decision-making
processes as they inform the degree to which stakeholders will buy in to the management
agenda and thereby remain committed to achieving a stated goal in practice (Blackmore et al.,
2013). Values therefore form the basis for deciding on the overall vision of the organisation,
or of the specific management process in question (Biggs et al., 2011; Roux & Foxcroft,
2011).

Acknowledging divergent values as a key and consistent driver of the management context
means opening up the “black box” of decision making (Biesbroek et al., 2015), which
requires going beyond simply identifying managerial barriers and prescribing a perceived
ideal of what management solutions should look like (Roux & Foxcroft, 2011), to confronting
the underlying issues that may inhibit (or enable) their success. Barnett et al. (2015) find that
many such issues are driven by “path dependency”, whereby actors or organisations exhibit
“entrained thinking.” This occurs when leaders become (at least partially) blinded to new
ways of thinking by prior experiences or successes (Snowden & Boone, 2007). Their
resistance to change means that they fail to shift to a new management paradigm and
decisions continue to align with the “status quo”.

Changing unsustainable management pathways is a potentially uncomfortable process, as

“actors will find themselves held accountable for aspects of their work that used to slip

beneath the radar, such as the political and relational challenges of implementation” (Jones,

2011: 68). However, if long-term and socially robust solutions to complex problems are to be
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realised, then stakeholders need to take responsibility for reaching consensus, as “it is
ownership of affected parties that will ultimately build the capital and momentum for success”
(Kingsford & Biggs, 2012: 18). SAM enables stakeholders to take such ownership as it
empowers people and groups of people to recognise that they are agents in the system to be
managed, and they can either act in ways that make the outcome sub-optimal or that maximise
mutual benefit. SAM therefore helps people, organisations and stakeholders to manage and
create the context within which they work.

4.1.4.2 Setting objectives

In developing a vision, stakeholders must agree on a rational definition of the desired state
that can be translated into operational goals or objectives, the setting of which forms the
second step of the APP. In turn, these goals must be compatible with the context in which
they are to be implemented (e.g. goals must be set in relation to potential resource and
capacity constraints), as “it would serve little purpose to set a ‘desired state’ in detail so fine
that it could not be predicted and was too costly to achieve, monitor and audit” (Rogers &
Bestbier 1997: iii). “Requisite simplicities” are thus used, which refers to a process of
simplifying (reducing) a complex problem by discarding some detail, but only to such a
degree that the iterative learning process is sufficiently enabled. This principle ensures that
people and groups do not get “bogged down” in unnecessary detail that doesn’t move them
forward. The identification of requisite simplicities is thus a way in which to rigorously
advance the understanding of complex problems and develop shared meaning that can be
communicated clearly among multiple stakeholders (Holling, 2001; Stirzaker et al., 2010).
The use of a requisite simplicity does not suggest that goals should be set in an unambitious
manner. Rather, it provides a starting point from which to work toward objectives of
increasing rigour.

In practice, an “objectives hierarchy” is formed so as to nest low-level (more detailed)
objectives within those that are of a higher (coarser) order (Rogers & Luton, 2011). In
general, higher order objectives are framed as “statements of strategic intent” and are
therefore aimed at informing upper levels of management. Conversely, lower order objectives
are framed in specific spatial and temporal contexts and therefore better serve managers
working in day-to-day operations (Rogers & Bestbier, 1997). In addition to a hierarchy of
objectives, the vision and its operational goals must be accompanied by a set of specific
indicators against which they can be monitored and evaluated. In natural resource
management contexts, these indicators have been termed “thresholds of potential concern”
(TPCs), and represent the estimated upper and lower limits within which system changes are
acceptable. Again, these targeted indicators of the desired “end point” must be situated in
relation to the context and, moreover, they must be flexible so as to change with the dynamics
of the system (Kingsford & Biggs, 2012). In light of the complex nature of systems in which
SAM is applicable, Biggs et al. (2011) argue that a broader concept such as “utility
thresholds” is more appropriate than TPCs, as it captures the social element of social-
ecological systems. This is of critical concern in SAM processes, which are essentially driven
by diverse (and possibly divergent) social preferences, expectations and value systems
(Cundill et al., 2012; Rogers & Biggs, 1999; Roux & Foxcroft, 2011)
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SAM acknowledges that structured frameworks such as the objectives hierarchy and TPCs are
helpful guides to achieve a desired future state. Moreover, it understands and recognises that
new knowledge and new ways of doing things take time and are not adopted by everyone all
at once. SAM therefore lends itself to incremental adoption, valuing “small wins” that lead to
learning, trust building and commitment, and which feed back positively into the process.

4.1.4.3 Scoping options for objectives

The final step in the adaptive planning stage involves the scoping of different management
options that would allow the set objectives to be achieved. Through a process of scenario
planning, multiple possibilities are analysed in accordance with their expected effectiveness
and the severity of the potential consequences with which they might be associated. In
conducting this step, stakeholders must provide well-informed and value-based contributions
in order to determine the level of risk associated with any perceived trade-offs between the
costs and benefits of a decision, as uncertainty alone does not provide sufficient justification
for high-risk experimentation (Failing et al., 2004). Finally, a combination of the best possible
management options is decided upon, with the recognition that decisions must remain
dynamic so as to account for unexpected surprise (Pollard & du Toit, 2007; Roux & Foxcroft,
2011).

4.1.5 Adaptive management/implementation

The adaptive management process involves the operationalisation of the mutually determined
objectives, in accordance with the objectives hierarchy. This stage shifts the question being
asked from “where do we want to be?” to “what must be done?”” (Pollard & du Toit, 2007;
Kingsford & Biggs, 2012). To answer this novel query, stakeholders are required to:

= Develop detailed plans for the execution of management actions;

= Allocate the various resources (financial, analytical, human capacity, etc.) that are
necessary for these actions to be carried out;

= Implement the detailed action plans;

= Monitor the effects of these actions by linking decision outcomes to the specific
indicators (TPCs) and desired end points, as agreed upon during the adaptive planning
stage.

4.1.6 Adaptive evaluation

Adaptive evaluation is critical for enabling the “learning by doing” function that is at the core
of adaptive management approaches (Rogers & Biggs, 1999; Roux & Foxcroft, 2011).
Evaluations should be conducted in accordance with the specific TPC indicators and be
coupled with revisions of the management process, the aim being to improve decision making
and adjust management plans in relation to the effectiveness of the actions that were taken,
and in light of emergent needs, new information or shifts in a system’s dynamic properties
(Kingsford & Biggs, 2012). Evaluations should further take note of how specific goals have
changed as the management process moves toward low-level objectives in the hierarchy,
whilst ensuring that new action plans and end points align with the overall strategic vision
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(Rogers & Bestbier, 1997). In undertaking the adaptive evaluation stage, Pollard and du Toit
(2007: 30) highlight a number of questions that should be asked, including the following:

= |s the monitoring programme adequate, cost effective and feasible?

= Has the intended plan of operation taken shape?

= Were the selected options appropriate?

= Were the predicted outcomes correct? (If not, why not?)

= Was the outcome actually acceptable?

= Even if the predicted outcomes are correct, are the objectives and vision being met?

The answers to these questions should feed back continuously into the management process,
which in reality is an ongoing cycle of reflexive learning and adaptation, rather than a step-
wise solution for reaching a specific target (Pollard et al., 2011; Roux & Foxcroft, 2011).
Through adaptive monitoring and evaluation, SAM produces responsibility and
accountability, as this process is in the hands of the people who are part of the “problem”,
have better insight into the “problem” and need to achieve an output and/or outcome.

There are various ways in which the SAM framework has improved classic forms of AM, as
described in section 4.6. However, whilst the SAM process has been applied successfully in
the context of natural resource management, there are certain elements of the framework that
are implied but need to be made more explicit if the process is to be used effectively in the
context of water services. In this regard, the following sections discuss the Threefold Theory
of Change (Reeler, 2007), the Cynefin Framework (Snowden & Boone, 2007) and the
different phases of organisational development (Reeler et al., 2009).

4.2 The Threefold Theory of Change: Selecting an Appropriate Response to a Context-
Specific Problem

A “theory of change” is essentially a comprehensive explanation, using descriptions and
illustrations, that shows a series of actions or processes which, when taken, contribute to
realising an intended long-term goal in a specific context (Rogers, 2014; theoryofchange.org,
n.d.). Rogers (2014) explains that a TOC can be applied at any level of intervention, from
events or projects to programmes, policies, strategies and even entire organisations. Theories
of change may be developed using carefully defined and tightly planned objectives and
actions that are carried out under fixed conditions, or using flexible and adaptive practices and
processes that allow for responsiveness to unexpected changes or to emerging issues,
decisions and outcomes. Different TOCs therefore have particular characteristics. In the
context of social development practice, Reeler (2007) proposes a “Threefold Theory of
Change,” which seeks to integrate the characteristics of various change theories into three
main types: emergent change, transformative change and projectable change, each of which is
described in more detail below.

4.2.1 Emergent change

Emergent change “describes the day-to-day unfolding of life, adaptive and uneven processes

of unconscious and conscious learning from experience and the change that results from that”

(Reeler, 2007). Emergence is an inherent characteristic of complex systems (Cilliers, 2000),
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hence, emergent change exists in any living system. It occurs from the accumulation of small,
possibly unnoticeable changes that result from the various interactions between a system’s
multiple components. These small changes add up to larger scale changes and the emergence
of patterns over time. These patterns differ according to the properties of the system, its
degree of complexity and as a result of influences from internal and external stimuli. Reeler
(2007) identifies two main forms that processes of emergent change can take:

= “Less conscious ” emergent change occurs under conditions of high uncertainty where
there are no clearly distinguishable relationships, identities, structures or leadership,
and under constantly shifting internal and external environments. These conditions
make this type of change less predictable and more irregular than “more conscious”
emergent change. It is particularly difficult to grasp “less conscious” emergent change
as its characteristics tend toward chaos, yet the pattern of change remains in
formation, as illustrated in Figure 6.

Figure 6: Pattern of “less conscious” emergent change. Source: adapted from
Reeler (2007).

= “More conscious” emergent change also occurs under conditions of complexity and
uncertainty; however, these conditions are not chaotic. Rather, this type of change
occurs in environments that have a higher level of stability and which display less
complex and contradictory patterns of emergence, as shown in Figure 7. “More
conscious” emergent change processes are better understood as they take place in
situations where structure, identity, relationships and leadership are properly formed.

\ 4

Figure 7: Pattern of “more conscious” emergent change. Source: adapted from
Reeler (2007).
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Conscious processes of emergent change are underpinned by a cycle of “action learning”

(Fig. 8) - the process of planning, doing, reflecting, learning and re-planning. This process
champions experiential learning over teaching, and values practitioner over expert knowledge,
taking a pragmatic approach to address the problems faced in an organisation or society
(Pedler, 2011).
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Figure 8: The generic action learning cycle. Source: Reeler
(2007).

4.2.2 Transformative change

Transformative change occurs, and is necessary, when an individual or system is confronted
with a situation of crisis or “stuckness.” Reeler (2007) gives the example of a pioneering
organisation that grows beyond its existing limits and forms more formal and clearly
identifiable structures and relationships. Whereas emergent change is a process of learning,
transformative change is centred on unlearning — of liberating an individual or organisation
from the traps of inappropriate ideas, values, behaviour, etc. It does this by uncovering the
roots (such as the relationships, identities, structures and systems of leadership) that underpin
the crisis or stuckness and inhibit resolution and virtuous development. Processes of
transformative change are difficult to read as they require the surfacing of contested, hidden
or denied aspects of an individual or an organisation’s identity. There is likely to be resistance
to change before a turning point is reached and new values, identities, etc. begin to be adopted
and the possibility for a new situation is created. As shown in Figure 9 transformative change
processes are underpinned by the U-process of change. This process works not only to surface
and address the drivers of, and need for, change, but ensures that there is a common
understanding thereof by all who are involved and/or implicated. The success of this process
depends on more than just attitudinal change — it requires a genuine will to change and a
commitment to the process, however difficult, distressing or uncomfortable it may be.
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Figure 9: Moving from crisis or stuckness to resolution through a “U-process.” Source:
Reeler (2007).

4.2.3 Projectable change

Projectable change (Fig.10) occurs when an individual or organisation is “able to project
possible visions or outcomes and formulate conscious plans to bring about change towards
these.” This change occurs through the planning and implementation of projects, and is likely
to succeed under more stable and predictable conditions where there is no crisis or stuckness
and where a system’s problems, needs and opportunities are more clearly identifiable.
Projectable change can be undertaken either by: (1) identifying a problem and developing a
plan to solve it (a problem-based approach), or (2) by envisioning a desired result and
working backwards in order to develop a plan that will allow the result to be achieved (a
creative approach). Projectable change is traditionally associated with the use of logframes
(logical frameworks), which take a structured approach to planning, implementing and
evaluating projects. Logframes highlight the main elements of a project, the links between
them and the objectives that they achieve. Whilst this type of approach is generally successful
in relatively stable conditions, Reeler (2007) argues that even well-planned projects may
encounter unexpected circumstances. Hence, projects should always be seen as a draft, a work
in progress, as is suggested in Fig.10.

Figure 10: Pattern of projectable change, showing the underlying potential for
uncertainty. Source: Reeler (2007).



Emergent change, transformative change and projectable change each have particular
characteristics. However, it is important to note that they are not mutually exclusive within a
system or process of change. For example, conscious emergent change processes may
strengthen identities, structures, relationships and leadership, leading to the identification of
new projects and the consequent need for projectable change. Conversely, an emergent
change process may encounter a situation of crisis or stuckness, caused for example by
internal relationship dynamics or external contextual changes, thus provoking the need for
more transformative processes of change (Reeler, 2007). The incorporation of these different
theories of change into SAM emphasises that it is not a threatening process, as it does not
“straight-jacket” how individuals and groups work. This is because it recognises that change
does not happen only in one way, and it values individuals and diversity of people,
perspectives, opinions and skills.

4.3. Nature of the Problem Context

Selecting the TOC, or combination thereof, that is most appropriate for tackling a particular
problem requires that the nature of the problem context be identified. Snowden and Boone
(2007) introduce the Cynefin framework (Fig. 11), in which four main types of operating
contexts are identified: simple, complicated, complex and chaotic. Each of these contexts
calls for a specific approach to management and requires certain actions to be taken in order
to solve a problem. If the operating context does not fall within the domain of the framework,
then it is classified as disordered, and requires that the situation be deconstructed and each
component assigned to one of the four contexts described below.

4.3.1 Simple contexts

Simple problems arise in contexts that are stable, where phenomena are known and cause-
and-effect relationships are easily discernible. Management practices are straightforward,
with leaders assessing and categorising the facts of a situation and basing their decisions on
“best practice” (sense, categorise and respond). Since both managers and employees have
access to the information needed to solve a problem, a “‘command-and-control” leadership
style, in which actions are delegated with straightforward directives, is argued to work best.
The degree of collaboration and communication that is needed between different levels in a
management hierarchy is low, as there is rarely disagreement about what is required.
However, Snowden and Boone (2007) caution against falling into a trap of complacency,
where leaders are at risk of being blinded to new ways of thinking by past experiences or
successes, a condition known as “entrained thinking”. This is a dangerous zone because if
complacent leaders are faced with an unexpected change or issue, then chaos can ensue.
Hence, a change in management style may be needed in order to suit the novel context.

4.3.2 Complicated contexts

Complicated contexts generally have similar conditions to those that are simple. However,
whilst complicated problems always have at least one right answer, there may be various
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other answers that are equally “right.” Complicated problems therefore fall largely in the
domain of experts, as, whilst there is a clear relationship between cause and effect, not
everybody is able to see or understand it. Decision makers in complicated contexts must
investigate multiple possible solutions, make trade-offs and take decisions based on “good”
rather than “best” practice (sense, analyse and respond). As in simple contexts, a complicated
system is at risk of becoming chaotic if decisions are subject to entrained thinking, which
tends to occur most frequently among experts rather than leaders.

4.3.3 Complex contexts

Complex contexts, rather than assuming order, are inherently unordered and thus uncertain.
There is no easy discernible relationship between cause and effect and small impacts can
cause large and unexpected changes. Rather than being fact-based, decisions need to be made
based on the identification of patterns, which emerge over time through ongoing interactions
between a system’s components. In this context, leaders who attempt to impose a set course
of action in order to solve a complex problem will be unsuccessful. Rather, collaborative and
flexible approaches should be adopted, in which leaders take a step back and allow adaptive
solutions to be formed through experimentation and learning — an ongoing process of
probing, sensing and responding.
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COMPLICATED
DISORDER
CHAOTIC sense
analyze

act

sense

respond sense
categorize

' respond

SIMPLE

respond

ORDERED

Figure 11: Cynefin framework for ascertaining what the
appropriate responses of leaders and managers are in different
operational contexts. Reproduced from Snowden & Boone (2007: 4).

4.3.4 Chaotic contexts

In situations of chaos, turbulence reigns, leaving cause-and-effect relationships impossible to
determine because the system is in a state of constant flux. In this context, rapid response is
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essential. Leaders must therefore act first so as to establish order, and then identify where
stability is missing prior to taking action (act, sense and respond). Before any patterns or
solutions to a chaotic situation can be found, it must first be transformed from chaos to
complexity.

4.4. Phases of Organisational Development

Reeler et al. (2009) explain that an organisation is similar to a person, in that it goes through a
life cycle from birth, through growth, to death and is dependent, independent and
interdependent at different stages along the way. In applying this metaphor to organisational
development, the authors (ibid.) identify four main phases of growth, namely: pioneering,
rational, integrative and associative, which are described briefly below.

4.4.1 Pioneering

“This phase is like a flowering patch — messy but fresh with new energy. It’s flexible, but
dependent on the pioneer, who is seen as a parental figure”. (Reeler et al., 2009)

The pioneering phase represents the birth of an organisation, in which there is no clear
structure, a great deal of experimentation and high levels of flexibility. This is because the
“pioneers” are learning about what may work (or not) as they go, and tend to operate in, or be
responsible for, multiple different functions rather than having a set position. This pioneering
is usually driven by fewer people who have a big vision of what they want to achieve. Hence,
they are generally very invested in the success of the organisation and have high levels of
motivation and energy. This phase predominantly uses a type of emergent change, which
allows the organisation to be relatively adept at dealing with complexity. However, at some
point, the organisation typically becomes stuck or faces a crisis. When this occurs, the
organisation commonly undergoes a process of transformation and enters into the rational
phase.

4.4.2 Rational

“ ‘Left-right-left-right!” Organisations in this phase are independent, more conscious and
well organised.” (Reeler et al., 2009)

As an organisation shifts into a rational phase of development, the approach becomes less
experimental and intuitive and more objective and conscious, with a well-defined
(projectable) plan of how the organisation’s objectives are expected to be achieved. A clear
leadership structure is formed and staff are assigned to more specialised functions within the
organisation. Operations are guided by policies, systems, procedures and goals, and are
subject to a process of monitoring, evaluation and review. Whilst this sense of rationality
helps the organisation to rise out of chaos, it often leads to a crisis or stuckness, which occurs
as a result of the organisation being unable to deal with complexity and change. These crises
can be either “cold” (e.g.: “office politics” and “corridor gossip”) or “hot” (e.g. open
resistance, conflict and protest action). This occurs when the pioneer’s vision is divided
among departments and staff begin to lose energy as they experience a feeling of disconnect
and disinvestment from the organisation as a whole. They become stuck in their departmental
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silos like dissatisfied cogs in a machine, and if they challenge, bend or break the rules then the
response is often to enforce compliance. In such situations, a U-process of change is needed
in order for the organisation to unlearn what is not working and transform into the integrative
phase. This, however, requires leaders and staff to acknowledge the problems, accept the need
for change and be willing to undertake the process of change.

4.4.3 Integrative

“Like a good stew, this phase is a mix of the best. Organisations in this phase are
interdependent, organised but more flexible.”

The integrative phase of organisational development combines the more personal, flexible
qualities of pioneering organisations with the efficiency of a rational organisation. This
diversity means that the organisation is better able to deal with complexity, as different
management approaches can be applied to different types of problems. In this phase, staff are
more empowered and are typically arranged in a more decentralised network rather than a
hierarchy. This structure enables more fluid communication and collaboration, and the
organisation is driven by a common vision, values and operating principles as opposed to
policies, rules and procedures. In this phase, crisis or stuckness occurs not from internal
disconnects, but from the organisation’s isolation from the broader environment and from
other (possibly competing) organisations. The challenge is therefore for leaders, who need to
be particularly mature and visionary, to let go of their pride and motivate and facilitate
collaboration with other organisations.

4.4.4 Associative

“Organisations in this phase are interdependent and better connected to their environment.”

In the associative phase, organisations form authentic and creative partnerships that span
disciplinary boundaries. Associative organisations recognise that, in a globalised world, we
all have a common purpose. They see the need to work interdependently in order to achieve
social harmony, justice and sustainable development that will protect our planet and our
people both now and in the future. Whilst such organisations have begun to grow and
succeed, not many have reached maturity and there is an increasingly urgent need to
recognise these values and adopt more associative organisational forms. In doing so,
organisations will become increasingly skilled at dealing with complexity as they will be able
to work together to find innovative and dynamic solutions to complex problems.

4.5 Building Resilience Through Effective Leadership

The SAM process described above is designed to build resilience in an organisation as it
grows and matures over time, and encounters increasingly complex (often unexpected)
challenges along the way. However, whilst SAM provides the framework for such change to
occur, organisations are unlikely to build resilient structures and outcomes in reality unless
the people in the organisation become more resilient. This is because an organisation is made
up of its people and their interactions, with structures, frameworks, policies and processes
playing a crucial supportive role. SAM thus promotes generative leadership which, through
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collaboration, crafts common purpose and values, creating an environment that recognises the
role of people and emphasises individual, team and organisational performance. Table 1
(Rogers et al., 2000) compares the different leadership styles, structures and cultures of
conventional bureaucracies and adaptive organisations.

Table 1: Contrast of leadership style, organisational structure and organisational culture in
conventional bureaucracies and adaptive organisations. Reproduced from Rogers et al.
(2000)

Issue Conventional bureaucracies Adaptive organisations
Leadership| Primarily command-and-control Primarily to coordinate and facilitate
style Transactional/paper shuffling Generative (designer, teacher, steward)
Structure | Functional hierarchies Dynamic teams with blurred boundaries
Vertical communication Horizontal dialogue
‘Work for one boss Work with colleagues across boundaries
Culture Thinking at the top, doing at the bottom Develop common purpose through collaborative goal setting
Collect data and manage information Generate, codify and transfer knowledge
Follow rules and regulations Driven by vision and values
Internal competition Integrated operations across stakeholder-service provider boundaries
This-is-our-product/empire syndrome Enthusiastic sharing of knowledge (trust and openness)
Observe and criticise mistakes Learn and adapt through hypothesis testing and critical reflection
Rather make no decision than a wrong one | Recognise when new knowledge allows you to make the next
better decision
View uncertainty, complexity and change Treat uncertainty, complexity and change as opportunities for learning
as threats and improvement

Whereas conventional bureaucracies are driven by a top-down, “command-and-control”
leadership style, adaptive organisations emphasise the importance of leaders who are
designers of a common purpose and core values, of strategies and structures for guiding
decisions and of effective learning processes; teachers who help people achieve more
accurate, insightful and empowering views of reality and stewards for both the people and the
vision of the enterprise (Rogers et al., 2000). Associated with traditional command-and-
control leadership is the hierarchical structure of the organisation, wherein institutional silos
are favoured over interactive departments with blurred boundaries, as in adaptive
organisations.

The different structures and cultures that are characteristic of conventional and adaptive
organisations mean that the latter is generally more adept at dealing with complexity and
change. However, an adaptive organisation will become most resilient if it embraces a
diversity of leadership styles, including those which are more traditional. This is because
some problems, even in a complex setting, can be dealt with efficiently through a linear
approach, namely those in which cause and effect are directly related. Without people who
have the ability to deal with such problems, an organisation may lack the degree of
“engineering resilience” needed to ensure that its operations run effectively. If more
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traditional forms of leadership are combined with a style that is generative and adaptive, then
the organisation will be able to deal effectively with all types of problems. Reeler et al. (2009)
argue that, in the context of leadership and facilitation, a number of leadership “polarities”
exist. Whilst these polarities are opposite, they are not opposing. Rather, they are
complementary and when properly understood, they can enhance the effectiveness of an
organisation’s work. Table 2 provides a brief description of three sets of related leadership
polarities, including: Inspiring / Energising; Focusing / Grounding; Supporting / Challenging.
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Table 2: Roles and qualities of leadership polarities. Adapted from Reeler et al. (2009)

Focusing (future oriented) Grounding (past oriented)
Helping people to plan, to find direction | Helping people to learn from their
and clarity, to think and strategise about | experience, to value their history, to accept

how to get to the future they want, to their mistakes and to forgive and be more
prioritise thoughtful, so that they may more freely
Qualities learn

concentration, thinking, analysing — Qualities

earth and fire temperament reflection, calming down, objectivity,

forgiveness — water and earth temperament

Inspiring (future oriented) Energising (present oriented)

Helping people (communities, Helping people to find energy and
organisations) to find inspiring visions motivation in what they are doing now.
or images of the future to guide their Helping them to remove those things like
work or lives, to find meaning in their sexism and racism, oppressive leadership,
work or lives, hope in themselves or poor working conditions that de-
Qualities energise

imagination, creativity, story-telling Qualities

(future stories) — fire and air openness, lack of prejudice, ability to
temperament create rhythm — air and water temperament
Challenging (future oriented) Supporting (present oriented)

Speaking up, positively confronting Nurturing, empathising, giving comfort,
what is not working, telling the truth, bringing security and safe spaces
breaking boundaries, asking tough Qualities

questions, taking risks empathy, kindness, listening — water and
Qualities air temperament

courage, respect, positivity, questioning
— fire, earth and air temperament

It is argued that SAM builds resilience in an organisation as it accommodates different
leadership styles as appropriate to the context and uses conscious emergent change (adaptive
management/action learning), transformative and projected change in combination at an
appropriate stage in the management of an organisation, or where one needs to bring about
change either in the organisation and/or the organisation’s stakeholders, in order to assist in
overcoming problems that may be either simple, complicated, complex or chaotic. When and
how it is applied will depend on:

1. The phase that the organisation is in (pioneering, rational, integrated, associative);
2. The complexity of the system to be managed;

3. The complexity of the organisation itself.
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4.6 Institutionalising SAM

In the context of SAM, “institutionalisation” refers to the process of transforming a
bureaucratic, hierarchically structured management system into one that is functional and
flexible and wherein SAM is the central operating process of the organisation (Rogers, 2002).
It is argued that in order to institutionalise SAM in water services, there would need to be
organisational change. This would occur over time by an accumulation of smaller changes,
wherein improvements are made in the following: shared rationality, consensus, learning/
unlearning, willingness, trust, sharing of power, ownership, flexibility, integration and the
adoption of new values.

Rogers et al. (2000) provide a formal model to guide the institutionalisation of SAM (Fig.
12), central to which are the following five factors which the authors (ibid.) argue are critical
for success:

1. Integrated operations, which refers to inclusivity and the blurring of boundaries
between scientists, managers and those who both deliver and receive goods and
services;

2. Strategic knowledge management, which involves the incorporation of multiple types
and sources of knowledge, its creative and strategic codification into usable forms and
its transfer to (and absorption by) the recipients;

3. Joint forum decision making, which facilitates the decision-making process rather than
removing responsibility (or accountability) for decisions from an agency or executive
manager;

4. Common knowledge, purpose and process, the development of which entails
collaborative goal setting and auditing. This process will inevitably require
stakeholders to grapple with the challenge of balancing participation, experimentation
and flexibility with “command-and-control” management, so as to find a functional
and “streamlined” means of operationalising adaptive management;

5. A nurturing institutional environment that embraces the philosophy behind SAM, as
without such an environment the approach will fail to be institutionalised.
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Figure 12: Five factors critical for the successful institutionalisation of a process such as
SAM. Source: Adapted from Rogers et al. (2000).

Central to this process is the engagement and empowerment of multiple actors in order to
develop common knowledge, purpose and process. This is because SAM is undertaken not
only to enable iterative and adaptive learning, but to do so purposefully in collaboration with
relevant networks and partners (Roux & Foxcroft, 2011). Given the challenges associated
with consensus building in multi-stakeholder decision contexts (Stringer et al., 2006; Reed,
2008), it is imperative that SAM processes be appropriately facilitated by leaders who display
both generative (creative) and adaptive leadership qualities, and who suspend the need to be
an expert (Rogers et al., 2000; Reed, 2008; Allen et al., 2011; Lonsdale, 2012). Such
leadership is important for gaining buy-in “from the top” (Turner et al., 2016), for
institutionalising stakeholder participation (Reed, 2008) and, importantly, for enabling the
development of a “learning culture” within an organisation, without which a desired future
state is unlikely to be achieved (Rogers et al., 2000). Lonsdale (2012) highlights various
indicative features of an organisation with a learning culture. These include: welcoming or
actively seeking novel ideas, including from outside of the organisation or place; creating
(possibly informal) spaces that enable experimentation and collaborative engagement in a
way that stimulates debate rather than conflict; and maintaining an ethos of professional
development that supports proactive individuals who act as “agents of change” by
championing the management agenda. In a South African context, Rogers et al. (2000) note
that developing such a nurturing institutional environment means appreciating and respecting
the concepts of Ubuntu (I see you, the individual), Simunye (we are one) and Batho Pele
(people first).
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4.7 Applying SAM in Context

In embodying the above principles and implementing the SAM framework, it is important for
decision makers to realize that “strategic management seeks improvement not perfection”
(Pollard & du Toit, 2007: 6), and thus for management actions to be considered successful
they do not necessarily have to be transformational. Rather, decision makers must distinguish
the most achievable “degree of management” (or the requisite simplicity) that is necessary to
enable a shift away from a “business-as-usual” approach to decision making, as any
purposeful attempt to do so is indicative of adaptive progress (Stirzaker et al., 2010;
Kingsford & Biggs, 2012). Moreover, decision makers must remain cognisant of the scale at
which SAM is most applicable, as many of the challenges associated with implementing such
frameworks stem from the attempt to apply adaptive techniques in decision contexts that are
too large or complex to provide traction (e.g. Allan & Curtis, 2005). SAM may therefore be
valuable only at critical stages of a management process, rather than as a means by which to
address an overall problem (Failing et al., 2004).

As shown in Fig. 13, the ability to collapse complexity to such a degree that decision making
can be supported is one of the critical factors for successfully institutionalising SAM (Rogers
et al., 2000). However, whilst it is important to ensure that the SAM process does not become
overcomplicated, the requisite simplicities that are adopted must be continuously revised in
relation to the emergent context. In doing so, appropriate detail must be added throughout the
process, where necessary, to ensure that the optimal functional utility of the process is
maintained. A requisite simplicity therefore “attempts to discard some detail, whilst retaining
conceptual clarity and scientific rigour, and helps us move to a new position where we can
benefit from new knowledge” (Stirzaker et al., 2010). Fig. 13 depicts this concept in a
graphical form.
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Figure 13: The cycle of adopting requisite simplicities to ensure that SAM
retains its utility in the particular context. Adapted from Ward (2005).
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4.8 Why is SAM More Effective than AM?

It is argued that SAM is a more inclusive, rigorous and systematic approach to developing an
adaptive (emergent) strategy. This is because it is future-oriented and driven by effective
leadership from within a framework that is truly adaptive and learning-centred. Moreover, it
emphasises the importance of collaborative visioning and scenario planning, provides
strategies and structures for guiding decisions and has effective learning processes that
explicitly question decisions and identify feedbacks within every stage of the process, rather
than simply reflecting on and learning from the overall outcome of management actions (as in
general “plan-do-check-act” cycles). Moreover, it recognises that within the process of
emergent change, there is likely to be projectable change (for example, through the process of
adapting and learning, stakeholders may identify the need to develop a fixed plan for a new
project). Similarly, if situations of crisis or stuckness are encountered, then emergent change
may first require a process of unlearning through transformative change, the objective of
which is to surface the hidden drivers of a problem in order to learn new principles, shift
established attitudes and ultimately resolve a situation that is no longer appropriate.

SAM is proactive in recognising the need for transformative change through the explicit
development of a shared rationality at the beginning of the process. Further, SAM uses a
hierarchical approach in determining management objectives and couples this with scenario
planning, which allows potential crises to be anticipated. Moreover, the incorporation of
feedback loops into this scenario planning process allows different options to be identified for
dealing with the particular crisis that arises. Thus, whilst both AM and SAM set a direction
for management, as in projectable change, SAM recognises that this process of change may
lead to another destination and therefore uses the appropriate theory of change at an
appropriate stage in the process. Hence, “the development of strategies is driven by principles
which help one to navigate issues that emerge in complex systems in a flexible way” (Pollard
& Du Toit, 2008).

In navigating such issues, SAM recognises that it is not only the nature of the problem, but
the nature of the problem context that affects decision making and the outcome of
management actions. It therefore places an emphasis on understanding this context, which
may be simple, complicated, complex or chaotic (Snowden & Boone, 2007). The phase of
development that an organisation is in would also affect the ability of the organisation to
adapt to change. In order to better understand the problem and the management environment,
a “V-STEEP” framework is used. Importantly, SAM recognises that this management and
decision-making context (and therefore the process of strategy development and change) is
driven by values (the “V” in V-STEEP), particularly those that are deeply held by
stakeholders rather than espoused by an organisation or society.

The incorporation of these values into the change process is a key factor that influenced the
successful application of SAM in cases such as the ICMA (Rogers & Luton, 2011) and
SANParks (Freitag et al., 2014). It is argued that this is because the U-Theory of Change
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(although not explicit) was drawn on in situations where the values held by stakeholders were
in conflict, or were not appropriate to delivering the desired outcome. SAM therefore ensures
that stakeholders form an integral part of the process of deriving management solutions (as is
appropriate for different stakeholders at different stages of the process), as this is how new
values are learnt and transformation takes place. In this way, SAM becomes institutionalised
as it begins to form the central operating process of the organisation, rather than merely
superimposing AM on bureaucratic institutional structures. Whilst stakeholders are key in this
process of change, SAM acknowledges that appropriate facilitation and generative (creative)
leadership is essential for achieving successful outcomes and to foster a learning culture
within individuals and the organisation as a whole (Rogers et al., 2000).

Table 3 summarises the major weaknesses of AM that have been identified and explains how
SAM (in its original form) addresses these problems. It further highlights where and how our
“adapted” version of SAM (i.e. a SAM process that explicitly integrates the theories discussed
in Sections 4.2, 4.3 and 4.4) acts to address the weaknesses of AM.

Table 3: Summary of major barriers to adaptive management, showing how SAM addresses

these barriers in relation to specific theories, concepts or approaches

No. | Barriers to AM:

How SAM addresses these
barriers:

Theory, concept or
approach related to
SAM

1. | Utilises only one
theory of change,
namely emergent

Incorporates three theories of change
where appropriate, although not
explicit, i.e. projectable change,

Threefold Theory of
Change.

change or emergent change and transformative
“learning by change.
doing.”

2. | Does not have a Future-oriented visioning provides Theory that realised
strategy strategic intent whilst explicit goal strategy is emergent.
component. setting provides operational guidance. | Aims to combine

positive attributes of
pioneering and rational
organisations
(flexibility and
efficiency).

3. | Does not differ
significantly from
action learning /
the “plan-do-
check-act” cycle.

Uses strategic visioning, is values-
driven and requires feedback and
learning within every stage of the
process.

Enhancement of
emergent change. Uses
projected and
transformative change
where necessary (based
on values and
feedbacks).

4. | Vague or
ambiguous
problem framing.

The problem is carefully considered
in relation to the context and is
conceptualised from different
perspectives.

Cynefin Framework -
(context may be simple,
complicated, complex
or chaotic). Phase of
organisational
development informs
context.
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No. | Barriers to AM: | How SAM addresses these Theory, concept or
barriers: approach related to
SAM

5. | “Onesize fitsall” | Matches the type of stakeholder Threefold Theory of
approach to engagement (inform, consult, Change.
stakeholder involve, collaborate) to the context,
engagement. as is appropriate for different

stakeholders at different stages of the
process.

6. | Does not consider | Uses a “V-STEEP” analysis to Context is important to
the vital attributes | carefully consider the system’s vital | strategy development
of the system. attributes, including an assessment of | and implementation.

the determinants of/threats to these
vital attributes.

7. | Does not consider | The “V” in V-STEEP ensures that U-Theory of Change.
the role played by | stakeholder’s deeply held values are
stakeholder’s incorporated into decision making
deeply held and therefore strategy development
values, which and implementation.
impact decision
making.

8. | Notrigorous in Takes a rigorous approach to Development of
ensuring that developing a common understanding | stakeholder buy-in and
stakeholders have | of the problem and what needs to be | ownership.

a common or done.
shared rationality.

9. | Afocuson Focus is not on predefined products Enhancement of
perfecting models | or procedures but on process and emergent change /
rather than field outcome. “learning by doing.”
testing them.

10. | A narrow focus on | Co-design of research projects by Understanding of
expert-driven relevant stakeholder groups/agencies. | context informs degree
science. Transdisciplinary approach is of collaboration/co-

practised not preached. production (threefold
theory, Cynefin
framework, phase of
development).

11. | High cost of Emphasises the importance of Proactive approach.
gathering “overcoming inertia,” or, in other
information, words, recognises that, whilst
undertaking large- | knowledge and understanding will
scale experiments | always be incomplete and resources
and monitoring. will always be constrained, action is

required.
12. | Takes a reactive Uses scenario planning and identifies | Resilience building and

approach to
dealing with
uncertainty.

different options to address possible
scenarios/feedbacks, thereby
allowing the process to be adapted as
new realities emerge.

proactive approach to
identifying the need for
transformative change.
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No. | Barriers to AM: | How SAM addresses these Theory, concept or
barriers: approach related to
SAM
13. | Difficulties in Emphasises knowledge management, | Requisite simplicity and
understanding or | which involves reducing the Threefold Theory of
translating complexity of a problem in a strategic | Change.
scientific results and creative way in order to improve
into applied understanding and thus facilitate
formats more effective decision making.
14. | Limitations in the | Makes use of an “objectives Applicability across
degree to which hierarchy” during the adaptation scales and for different
AM is applicable | planning process where higher-order | types of problems.
across strategic to | (broader) objectives are framed as
operational scales | “statements of strategic intent” and
are therefore aimed at informing
upper levels of management.
Conversely, lower-order (more
detailed) objectives are framed in
specific spatial and temporal contexts
and therefore better serve managers
working in day-to-day operations.
15. | A lack of directed | Emphasises generative leadership Sets a (flexible)
leadership. (designer, teacher, steward) which direction for
creates a culture of shared purpose organisational change.
and learning.
16. | A lack of long- Aims at institutionalising SAM Resilient organisational
term commitment | within the organisation. development.
to AM as a result
of political or
managerial flux.
17. | Conflict or power | Explicitly aimed at generating co- U-Theory of Change.
struggles owing to | operative action. Challenges those
divergent who disagree to turn their
perceptions, values | disagreement into hypotheses which
or operational form the basis of learning by doing.
philosophies.
18. | Resistance to Change from viewing uncertainty, U-Theory of Change.
change/lack of complexity and change as threats to
political buy-in treating them as opportunities for
due to uncertainty | learning and improving.
of future benefits
(high risk).

4.9 Could SAM be Useful in Municipalities?

4.9.1 Contextual comparison of three domains: park management, water resource
management, and the municipal domain of water management:

This section provides a basis for answering the question, “Can SAM be useful in municipalities,
given the particularities of the sector?” Firstly, a contextual comparison of three domains is
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posited. These three domains are park management, water resource management at a catchment
scale, and the municipal domain of water management (as summarised in Table 5 below).
Following Table 5, the commonalities between the three domains are reduced into seven cross-
cutting themes, with the resulting analysis discussing the implications for applying SAM in the
municipal domain given these commonalities.

The criteria used to compare the three domains are structured as a series of questions, which
are introduced and defined in Table 4.

Table 4: Defining the comparative criterion

Comparative criterion

Definition

What is being
managed?

By whom?
For whom?

With what ambitions?

Within what
organisational
architecture?

Requirements for co-
operative governance?

In how stable an
operating environment?

What is substantively being managed? What are the
primary roles and responsibilities?

Who are the managing authorities?

Who are the interested and affected stakeholders impacted
by the management’s decisions?

What are the broad objectives/high-level aims of
management within each domain?

Organisational architecture “encompasses the formal rules
that are structured into legislation (i.e. the rules-in-form)”
(Clifford-Holmes et al., 2016: 1004)

Given that cooperative governance is a key principle in
South African governance across the three spheres of
government and government agencies, what are the
requirements for cooperative governance within each
domain?

The “stability of operating environment” refers to the
operating context of the domain — for example, is the
domain required to operate in a context of institutional flux
at a national level?
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Table 5: Contextual comparison of three domains — park management, water resource management at a catchment scale, and the municipal
domain of water management

Comparative

Park management

Water resource management

Municipal domain of water management

criterion (catchment scale)
1 Whatis being - Protected areas - Water resources management, within Multiple functions and services within a
managed? - Natural resources management the context of complex social-ecological  broad organisational mandate (i.e.
and conservation, within the systems: provision of water and sanitation services
context of complex social- - Resource management responsibilities  occurs within the context of developmental
ecological systems; pertain to water allocation and licensing,  local government and broader
- Eco-tourism (with associated stakeholder engagement, and planning organisational mandates for technical and
socio-economic development community service delivery and local
mandates). economic development)
2 Bywhom? - SANParks; - Regional offices of the Department of - Municipal councillors (political arm,

3 For whom?

4  With what
ambitions?

- SANParks Scientific Services;
- Oversight from the national
Department of Environmental
Affairs (DEA)

- Affected stakeholders (such as
communities adjacent to parks);
- Visitors (as clients)

Mandate to conserve, protect,
control; and manage national parks
and other defined protected areas
and their biological diversity (i.e.
biodiversity);

Water and Sanitation (DWYS);

- Catchment management agencies (if
operational) with input from multi-
stakeholder catchment management
forums

- Stakeholders (as interested and affected
water users, communities, organisations
and municipalities, among others)

- Mandate to manage water resources and
oversee water use within a water
management area (WMA\), stipulated as
part of the National Water Resource
Strategy (NWRYS);

providing political oversight);

- Municipal administrators, including
technical staff (responsible for municipal
management, including service delivery);
- Sector oversight from the Department of
Cooperative Governance and Traditional
Affairs (CoGTA)

- Customers (as recipients of municipal
services);

- Citizens (as interested and affected
individuals, communities, organisations
and businesses that are supposed to
participate in integrated planning in this
domain

- Mandate to ensure provision and
regulation of water services and (as of
2014) sanitation services;
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Comparative

Park management

Water resource management

Municipal domain of water management

criterion (catchment scale)
- ambition of making national parks - Ambition of decentralised decision - Ambition of assuming responsibility for
more accessible to tourists in order  making at a hydrological unit (namely, a  direct service delivery (previously
to ensure conservation remains a catchment) scale. managed by national government);
viable contributor to social and - Ambition of providing services via
economic development in rural accountable, efficient and effective
areas “developmental local government”
Within what - National Environmental - Structure, roles and responsibilities of - National Water Act of 1998;

organisational
architecture?

Requirements
for cooperative
governance?

Management: Protected Areas Act
of 2003;
- A public entity

Government departments and
agencies directly involved include:
- Department of Environmental
Affairs;

- Department of Water and
Sanitation;

- South African National
Biodiversity Institute.

CMA:s legislated in the National Water
Act of 1998;

- DWS is the custodian of South Africa’s
water resources;

- NWRS specifies the objectives for
establishing of institutions to undertake
WRM and determines the inter-
relationship between these institutions
Government departments:

- Department of Environmental Affairs;
- Department of Water and Sanitation;

- Department of Mineral Resources;

- Department of Agriculture, Forestry and
Fisheries;

- Water Services Act of 1997;

- Municipal legislative framework
established between 1998 and 2003
(including the Municipal Structures Act,
Municipal Systems Act, Municipal
Demarcation Act, and Municipal Finances
Management Act);

Government departments and spheres
include:

- Department of Cooperative Governance
and Traditional Affairs;

- Department of Water and Sanitation;

- National Treasury;

- The relevant provincial government;

- District municipality [where applicable];
Other agencies and state-owned entities
include:

- Regional water boards [where
applicable];

- South African Local Government
Association;
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Comparative
criterion

Park management

Water resource management
(catchment scale)

Municipal domain of water management

In how stable an
operating
environment?

Stable:

- SANParks is an established
organisation that evolved out of the
National Parks Board (as it was
pre-1994);

- SANParks was re-conceptualised
post-1994 but continued to operate
established parks (adding 360,000
ha since then)

Periods of semi-stability and (as of 2016)
instability:

- Roles and responsibilities previously
assigned by DWS to CMAs were
threatened to be rescinded)

-WMA: s revised over the course of the
NWRS 2 (2013-14) and number of
WMAS reduced from 19 to 9

Much instability within the domain:

- Outside of the established metropolitans
and the Category B1 municipalities, much
of the municipal sphere is in-flux
(examples include national turnaround
programmes such as “Local Government
Turnaround Strategy” and “Back-to-
Basics”)
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4.9.2 Commonalities and cross-cutting themes

In summary, the following commonalities are cross-cutting themes between the three domains:

1.

Diverse stakeholders are interested in and affected by the decisions made in each of the
three domains;

There is a diversity of aims, which are sometimes conflicting, requiring trade-offs to be
made;

There are integrative requirements throughout each of the three domains (including
within governance, planning and management levels);

The operating environment is characterised by uncertainty (of varying types and to
varying degrees);

All three domains operate within politically complex contexts (of varying degrees);

There are significant human capacity constraints, especially with regards to technical
skills in water resource management and municipal water and sanitation services;

There is institutional flux (to varying degrees), which also particularly affects the water
resource management and municipal water and sanitation services domains.

Focusing on the domains of water resource management at the catchment scale and municipal
water management, it is noteworthy that the principles of equity, historical redress and
decentralisation are central to both the legal frameworks governing water and the legal
frameworks governing local government in post-Apartheid South Africa. However, as argued
in Clifford-Holmes (2015):

“In spite of some significant equity, sustainability and efficiency milestones in the South
African water sector being met, there is wide acknowledgement of the challenges facing
successful implementation of water policy and achieving integrated management of water in
South Africa. Some of the key challenges include:

The failure to establish regional institutions for water resource management — called
catchment management agencies (CMA) — with only two out of the then 19 water
management areas having CMAs by 2012 (Rogers & Luton, 2011);

The difficulty inherent in converting Apartheid-era irrigation boards, which functioned
primarily to service commercial agriculture for the white South African population, into
democratic water user associations (Brown, 2011; Kemerink, Mendez, Ahlers, Wester
& van der Zaag, 2013);

Ongoing leadership challenges in the Department of Water Affairs at both the
ministerial and senior management levels (Goldin, 2010; Schreiner, 2013);

Ensuring aquatic ecosystems have the flow, water quality and structure necessary to
sustain ecosystems;
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= The failure to link IWRM to water service delivery in local government, despite the
fact that frameworks for doing so were explicitly devised (e.g. Haigh, Fox, & Davies-
Coleman, 2010). This failure is especially evident in small municipalities in rural
settings, which struggle to fulfil their constitutional mandate for “developmental local
government” (including integrated planning), when compared to better equipped
metropolitans and large cities (Siddle & Koelble, 2012).” (Clifford-Holmes, 2015: 2-3)

4.9.3 Implications for applying SAM in the municipal domain

4.9.3.1 Implication 1

The cross-cutting themes illustrate that, contextually, there is significant overlap in the
operating environments of the three domains, suggesting that SAM could indeed be applicable
in the municipal domain.

4.9.3.2 Implication 2

The municipal domain of water management is demonstrably complex, requiring a high degree
of cooperative governance across government departments and other entities. There are many
requirements for integrated management in this domain and competition for scarce resources
to be allocated across and between different municipal functions is endemic. SAM arguably
offers a pragmatic and lean decision-making framework and set of practices that can be used
to bring diverse stakeholders through a process that allows for integrated, systemic, and
adaptive management. Such a framework is required in the municipal domain.

4.9.3.3 Implication 3

It is evident that SAM benefits from being piloted in relatively stable contexts. The implication
for applying SAM in the municipal domain is that SAM should be piloted in a reasonably well-
functioning municipality.

4.9.3.4 Implication 4

It is also evident that SAM benefits from being piloted inside of windows of opportunity (as
noted in the KNP and ICMA cases) where the timing allows for institutional support. The
implication for applying SAM in the municipal domain is that the SAM pilot should ideally be
undertaken at a time in which there is institutional support and a particular, time-sensitive
objective to be met or problem to be addressed. For example, the current drought and associated
“water crisis” can be viewed as a window of opportunity, as there is a need to build awareness
of climate change and shift the way in which municipalities traditionally provide water
services.

The outcome of this section is that SAM is evidently not a “silver bullet”, but the implications
of the contextual comparison suggest that SAM is indeed applicable in the municipal domain.
In order to provide a proof of concept, a focusing topic needs to be selected, which is taken
forward in the following sections of this report.
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4.10 Are There Documented Municipal Applications of SAM?

In our first deliverable (K5/1123: Literature Review V3.2), we provided evidence of various
adaptive initiatives (both “hard” and “soft”) that have been applied in South Africa’s water
sector, including adaptive initiatives related to risk assessment and management, supply-side
and demand-side initiatives (following Staub & Moreau-Le Golvan, 2012). In addition to
considering adaptive measures and initiatives more generally, broad frameworks, approaches
and tools for adaptive governance and management, including some of the more structured
adaptive management approaches that have been developed and/or applied in the water
sector, were highlighted. These cases are summarised in Table 6 (Appendix 1) of this report.

In addition, it is argued that there have been at least two cases of application of SAM in the
municipal sphere, which are described in detail below.

4.10.1 About the SANPAD project and the use of SAM within the municipal sphere as
part of this project (2011-2014)

4.10.1.1 Introduction

The first structured application of SAM described here was undertaken within the context of
a larger action research project in an Eastern Cape municipality, as reported in Clifford-
Holmes’ (2015) doctoral thesis entitled “Fire and Water: A Transdisciplinary Investigation of
Water Governance in the Lower Sundays River, South Africa”. The following description is
largely drawn from Clifford-Holmes’ (2015) thesis with further post-hoc analysis drawn from
Clifford-Holmes et al. (2016).

4.10.1.2 About the broader project

In April 2011, a water research project began in South Africa with the aim of testing a
transdisciplinary approach to engaging “wicked” water problems. This project was funded by
the South Africa Netherlands Research Programme for Alternatives in Development
(SANPAD) and was entitled “From policy to practice: enhancing implementation of water
policies for sustainable development” (Palmer et al., 2014).

The SANPAD project aimed to use a range of theories, methods, approaches and practices in
novel ways to test their usefulness in breaching barriers that were impeding the
implementation of IWRM in South Africa. Three case studies that accounted for different
governance levels and biophysical scales were selected. These case studies investigated
estuary mouth management in the Great Brak; transboundary catchment management in the
Inkomati catchment, using strategic adaptive management, and local water governance in the
Lower Sundays sub-catchment of the Eastern Cape. The SANPAD project had particular
action research ambitions that were aimed at addressing problems in the case studies
themselves, striving to:
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= Loosen problem spaces that have many interdependent, controversial, complex and
uncertain elements;

= Co-create knowledge with stakeholders and problem-holders;

= Enable and empower action and mobility (Clifford-Holmes, 2015: 2-4).

4.10.1.3 About the Eastern Cape case study

The Lower Sundays case study was initiated with the support of the Eastern Cape regional
water board, Amatola Water, which also played a role as one of Rhodes University’s research
partners. The SANPAD project provided a basis for collaboration between the two
institutions, with the research project providing funding and the water board contributing in-
kind support and personnel time. The research team requested that Amatola Water propose an
intractable problem that their organisation was facing, which the research team could
investigate. The research participants at Amatola Water selected their organisation’s
involvement in water services in the Sundays River Valley Municipality, which is briefly
introduced here.

The Sundays River Valley Municipality (SRVM) is located in the Eastern Cape Province of
the Republic of South Africa (see Figure 14 below). As Clifford-Holmes (2015: 4-5) noted,

“The municipality contains a relatively small population of 54 500 people, distributed among
urban settlements of around 5 000—10 000 people each (Statistics South Africa, 2014). As of
2010, 47% of the population subsisted on a household income of less than R800 per month
(approximately US$80), with unemployment estimated at 44% (SRVM, 2010a). Almost half
of the municipal population is therefore reliant on social grants from national government and
on receiving free basic services (including water and sanitation) from local government. Over
a third of South African municipalities are of a similar size and socio-economic character to
the SRVM. The majority of the populated and economically active parts of the SRVM fall
within the Lower Sundays River sub-catchment, constituting the [biophysical] area referred
to as the ‘Lower Sundays River Valley’ in this [doctoral] study.”
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Figure 14: Map of the Sundays River Valley Municipality, shown as located within the
Eastern Cape Province of the Republic of South Africa. Source: reproduced from Clifford-
Holmes (2015:5).

4.10.1.4 The application of Strategic Adaptive Management (SAM) within the SRVM
case study of the SANPAD project

One of the initial research tasks of the SANPAD project was to host two multi-stakeholder
workshops in the Lower Sundays River Valley (LSRV), using a strategic adaptive planning
process, following the SAM practice developed by Rogers and Luton (2011). The first
workshop (held in October 2011) included representatives from two primary research
partners — Amatola Water and the SRVM - in addition to SANPAD project researchers who
facilitated the workshop. The SANPAD team included Kevin Rogers and Rebecca Luton,
who had facilitated the SAM process in the ICMA, as reported in Rogers and Luton (2011).
The workshop was designed around the second major phase of the SAM process (ibid.),
namely an adaptive planning process. A collaborative V-STEEP analysis and constructing an
objectives hierarchy was undertaken as part of this workshop. A short, four-page report was
produced out of this workshop, summarising the workshop outcomes into the categories
displayed in Box 1.

Box 1: Summary of workshop outputs of the adaptive planning process

Issues that need attention
Vision/desired future
Values/principles to guide decision-making
‘STEEP’ context of water management in the SRVM:
o Social
o Technical
o Economic
o Environmental
o Political
Vital attributes 46
Determinants
Threats and constraints (to the vital attributes and the desired future)
Objectives




A wider group of stakeholders was then invited to participate in the second, follow-up
workshop (held in November, 2011), which built on the outcomes of the first workshop. This
workshop included representatives from community organisations, DWA, Amatola Water,
and the Lower Sundays River Water User Association (L-WUA), in addition to
representation from the political and management arms of the SRVM. The facilitators of the
workshop elicited problem formulations from the multiple stakeholders in attendance, and
then synthesised these problem formulations into a picture of water service-related issues in
the LSRV. This synthetic picture contained four interrelated issues, namely,

Bulk water supply and storage;
Treatment of raw water to potable water, and related concerns about water quality;

Reliable and safe distribution of potable water to households;

R

Wastewater (sewage) treatment works and the associated effects on human and
environmental health.

Financial management was seen as a multi-faceted issue that was part of each of the above
issues. The workshop facilitators described these issues as “knots” — i.e. interrelated and
interdependent, such that attempts to unravel one knot lead to tightening of other knots
elsewhere. The only way out of such a “knotty” problem is through time, patience, and
consistent effort expended towards loosening and eventually unknotting the set of problems
(see Box 2 and Rhodes University (2013) for further details).

Box 2: Further description of the “knots” metaphor. Drawn from Clifford-Holmes
(2015: x1).

The Latin root of the word complexity is complexus, meaning woven, braided, or
entwined together (Morin, 1992). One of the key metaphors employed in this study
developed out of the recognition of complex systems. The metaphor is that of a knotted
ball of fishing line, which symbolises a tangled web of relations and variables. Attempts
to loosen a knot in one place frequently cause knots to tighten in other places. This
knotted ball is multi-causal, and intractable in its entirety, and yet it is possible to loosen,
to develop adaptive pathways, and to find ways of working that lead toward social and
political stability, rather than creating the conditions for instability.

4.10.1.5 Analysis of the use of SAM within the SRVM
In addition to beginning the adaptive management intervention in the SRVM, this period of

research was focused on building relationships and social capital with the range of
stakeholders involved in the SANPAD project. The workshops provided an ideal starting
point, partly assisted by the fact that the workshops were run over a total of four days,
providing participants time to engage one another socially.

The second workshop was a particularly important point in the action research intervention in
the SRVM. Out of this workshop, knot 1 — bulk water supply and storage — was identified
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and selected as the key focal issue for Clifford-Holmes’ research (with other researchers
examining aspects of knots 3 and 4, described further in Rhodes University (2013: 83-4)).
Knot 2 was not investigated as part of the SANPAD project, except in relation to bulk water
storage and distribution.

As such, in this workshop, the facilitators enabled both the participants and the core action
research team of the SANPAD projects to gain a systemic overview of key water challenges
in the LSRV. The use of the strategic adaptive planning phase of the SAM process was
integral in this regard. Follow-up workshops drew from the SAM framework but did not
explicitly use SAM procedures and protocols to engage municipal participants. Nonetheless,
the outcomes of the adaptive planning process were consistently used and referred back to
over the course of the remainder of the action research process.

4.10.2 About the RESILIM-O project and the use of SAM within the municipal sphere
as part of this project (2013 — present)

4.10.2.1 Introduction

The second structured application of SAM described here (the Municipal Support Initiative)
is nested within the context of a larger action research project in the Olifants catchment,
which, as of February 2017, is ongoing.

4.10.2.2 About the broader project

The RESILIM-O research programme, funded by the United States Agency for International
Development: Southern Africa, focuses on water security as a unifying thread in building
resilience. RESILIM-O’s overarching objective is to improve the transboundary management
of the Limpopo River Basin to enhance the resilience of people and ecosystems. The
RESILIM-O research programme is implemented by the Association for Water and Rural
Development (AWARD). AWARD has a specific focus on the Olifants River Basin (hence
RESILIM-O), which is a major tributary of the Limpopo River and is an international
watercourse shared by South Africa and Mozambique (Clifford-Holmes, Pollard et al., 2016)
—see Figure 15. RESILIM-O has an explicit aim of building water resource protection and is
built on social learning and systems thinking.

4.10.2.3 SAM at the municipal level within RESILIM-O

The Municipal Support Initiative (MSI) is a sub-project of the RESILIM-O programme
implemented by AWARD. The MSI is described as a capacity-building campaign to support
catchment resilience in municipalities in the Olifants. As a capacity-building initiative, the
MSI focuses on improving the preparedness and responsivity of local government (as an
institution) to deal with natural resource degradation and climate change vulnerability. As a
professional learning process, the MSI aims to supports practitioners in municipalities
through workplace support, tool development and application. At the time of this report being
compiled (May 2016 — February 2017), the MSI was providing support to municipalities in
the following areas:
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= The management of wastewater treatment works;
= Land-use planning;

= Integrated climate change adaptation;

= Disaster risk reduction.

One of the challenges in working with municipalities as part of RESILIM-O is the large
number of local and district municipalities that the Olifants River (and its main tributaries)
flows through (as shown in Figure 15).
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Figure 15: Map of the Olifants catchment showing the local and district municipalities in
the catchment in relation to the Olifants River and its main tributaries. Source: reproduced
from AWARD.

When designed as part of RESILM-O, the MSI aimed to work with the following
stakeholders:

= Two district municipalities;
= Eight local municipalities;

= Traditional authorities;
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= The Limpopo Department of Economic Development, Environment and Tourism
(LEDET)

= The national Department of Environmental Affairs (DEA).

The significant difficulties in developing a stable working relationship with the target
municipalities (including simply developing a Memorandum of Understanding between
AWARD and each municipality) led to the MSI being downscaled to working with two local
municipalities in the Limpopo province of SA, namely Maruleng Local Municipality and Ba-
Phalaborwa Local Municipality (with plans underway to work with Mopani, the relevant
district municipality) (AWARD, 2016). The fact that AWARD is the implementing agent for
RESILIM-O is particularly relevant for this WRC study on applying SAM to municipalities.
The directors of AWARD (Sharon Pollard and Derick du Toit) have been involved in the
development of SAM both for catchment management and for park management in SA, but
have additional experience in municipal initiatives. The MSI aims to incorporate SAM
principles and practices into municipal planning and management (as part of a larger attempt
at capacity building within municipalities).

Given the ongoing nature of this project, there is little documentation on MSI available,
which complicates evaluating the success of SAM as part of the programme at this stage.
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5. SUMMARY AND CONCLUSIONS FROM LITERATURE

This literature review identified the main challenges in the water services sector. These
include the persistence of departmental “silos” and the fragmentation that undermines
integration and collaboration; over-regulation; financial and capacity constraints and political
and managerial flux. Together, these issues all result in lack of accountability.

The literature review has introduced the concept of adaptive management and described
evidence of the successful applications of SAM in park management and water resources
management.

The literature review then detailed the foundational theories, concepts, principles, processes,
and practices (both implicit and explicit) of SAM. With regards to the implicit theories, the
Threefold Theory of Change, the nature of the problem context (Cynefin Framework), the
phases of organisational development, the role of generative and adaptive leadership for
building resilience, and the importance of strategic knowledge management were described.
Thereafter, the reasons as to why SAM is more effective than AM were explored by detailing
how SAM addresses the major barriers to AM. After a comparative examination, it was
concluded that there are significant commonalities and cross-cutting themes between water
services and the two domains where it has been successfully used (i.e. park management and
catchment management).

It was evident from the literature that SAM has significantly addressed the barriers to AM
through the adoption of theories, concepts, principles, processes, and practices that are being
utilised in effective organisations, including in business. In addition, it provides solutions to
overcome “silos” and fragmentation by building integration and collaboration into its process.
Key to the effectiveness of SAM is the emphasis on developing generative leadership, the
building of trust between all stakeholders, the importance of the vision (desired future) and
strategy being developed and owned by stakeholders, the central role that values play in
driving the behaviour of stakeholders and “structures” that guide decision making and,
finally, the institutionalisation of the management process, in this case, SAM.

Generative leaders are stewards of the vision and mission of the organisation and therefore
remain resilient in the face of obstacles and complexity, such as is found in water services
due to over-regulation and political and management flux. They therefore build more
resilient, capacitated and focused organisations. The practices of SAM, including the
feedback loops and adaptive monitoring and evaluation, engender purpose in the stakeholders
and ensure a broader base of responsibility and accountability for achieving the vision and
mission of the organisation.

Further aspects of SAM that support the pursuit of the vision and mission of the organisation
and enable an effective strategy to be implemented include the following:

e Itis grounded in the real world where change happens through different mechanisms
(emergent, projected and transformative change processes).
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e Stakeholders determine and agree on the system’s vital attributes in the social,
technical, environmental, economic and political (STEEP) context and construct
objectives based on these vital attributes.

e Arigorous approach is taken to ensure that there is a diversity (in terms of needs and
disciplines) of stakeholders, and that these stakeholders have a common
understanding of the problem and the context and therefore act in ways that
progressively solve the problem and manage and change the context.

e There is an emphasis on moving forward even when understanding and knowledge is
incomplete and resources are constrained. This enables the strategy to be implemented
progressively as understanding and knowledge grows.

e The development and planning of different scenarios enables management to change
direction as and when new realities emerge.

e Although SAM is designed to operate in complex contexts, complexity is reduced as
required to ensure timeous and effective decision making.

e An objectives hierarchy enables stakeholders at all levels to understand how they can
contribute to achieving the high-level objectives and therefore work towards the
desired future.

Based on these conclusions from the literature review, SAM could be useful in municipalities
and has a significant probability of succeeding, especially in contexts that are relatively stable
and functional. However, SAM is not a “silver bullet” — a direct or effortless solution to the
problems being faced in water services. Rather, it is argued that an adapted and improved
version of SAM has the potential to act as a process for overcoming the challenges of
traditional management and operationalising a paradigm shift to improve the delivery of
water services.
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6. IS SAM POTENTIALLY APPLICABLE IN A MUNICIPAL PLANNING
CONTEXT?

To demonstrate the applicability of SAM whilst working within resource constraints, the
focus has been narrowed down to municipal planning. Planning (as opposed to operational
management or higher-level governance) is an ideal “place” at which to introduce SAM
(Fig.16). Whilst adaptive governance is essential to the longer-term effectiveness of SAM
(Novellie et al., 2016), it is difficult to introduce SAM at this more strategic level as
transforming the “rules of the game” requires that an incremental approach is taken to
institutionalise SAM over time. The argument for introducing SAM at a policy and planning
level in water services is substantiated by the success of SAM in the case of SANParks,
where the approach was introduced at a middle management level (Freitag et al., 2014;
Pollard & du Toit, 2007; Roux & Foxcroft, 2011).

The options for applying SAM to various municipal planning contexts, such as the upgrading
of informal settlements and urban design have been considered. Running a SAM process has
been considered in Knysna municipality as well as the City of Cape Town. However, the
Catchment, Stormwater and River Management (CSRM) branch within the City of Cape
Town’s Water and Sanitation Department has been selected as a case study for the
application of SAM. The field of “Water Sensitive Urban Design” (WSUD) at the municipal
scale has been selected, looking specifically at CSRM’s planning process for implementing
and mainstreaming WSUD. This selection is based on a number of reasons, which are
described below.

1. CSRM, which sits at a planning level, already acknowledges the value and importance
of WSD. However, whilst the branch recognises that a paradigm shift is needed in
order to move towards a more “water sensitive” city, the current “silo” institutional
arrangement means that the branch requires support in order to initiate this shift.

2. Following the above point, various aspects of WSUD are already included in CSRM’s
Water Services Development Plan (WSDP). In turn, WSUD is included in the City’s
integrated development plan.

3. CSRM is the branch that is best positioned for driving the WSUD agenda.

4. Whilst CSRM faces various challenges in relation to the implementation of WSUD
(see section 4.4), it is a relatively capacitated branch working within a capacitated
municipality. CSRM is therefore likely to be more equipped to handle change in
comparison to a smaller, less capacitated municipality.

5. The location of CSRM in Cape Town makes the logistics of working with this branch
easier.

6. A recent restructuring within the Informal Settlements, Water and Waste Services
Directorate means that the Water and Sanitation Department and its various branches,
including CSRM, are in a phase of organisational redesign. These changes provide a
timely opportunity to introduce SAM, which could have a significant impact on the
redesign process.
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7. Given that CSRM is now located under the Department of Water and Sanitation, it
can play a key role in influencing the shift toward a more water sensitive city at both a
planning and management level. In doing so, it would be necessary to determine how
to integrate their planning and operations with that of other services such as Roads
(for stormwater management) and Solid Waste, using the leadership style described in
section 4.5.

8. CSRM has clearly designated roles for planning and operations. This is contrary to the
upgrading of informal settlements, where political dynamics and the more urgent need
to deliver multiple services simultaneously make the responsibility for planning less
Clear.

9. Given the above point, informal settlement upgrading tends more toward the
operational sphere of adaptive management. On the other hand, Urban Design
functions at a “higher” (more strategic) level, thus tending more towards adaptive
governance, making it a more difficult case to manoeuvre. CSRM sits in the middle,
within adaptive planning, which is the ideal place to start (Fig. 16).

10. There is buy-in and enthusiasm from the leaders of the CSRM team, which is a
necessary entry point for the success of SAM.
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Figure 16: The three ‘levels’ of SAM as described by Novellie et al. (2016), showing that
Adaptive Planning is the ideal place to introduce the SAM process in an organisation.
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7. CAN SAM BE APPLIED TO THE CHALLENGES OF WSD?

Cities worldwide need to transition from water supply, sewered and drained cities to the more
sustainable concept of water sensitive cities as depicted in Figure 18 (the framework for the
transition in urban water management from Water Supply City to Water Sensitive City).

7.1 What is WSUD?

WSUD, also known as Water Sensitive Design (WSD), is an integrated, holistic approach to
urban water management that incorporates various disciplines (including urban planners,
landscape architects, engineers and ecologists) to find solutions to complex urban water
management problems (Donofrio et al., 2009). WSUD aims to consider the environmental,
social and economic effects of urban water management infrastructure and governance on the
entire urban water cycle (Fig.17)% (Wong & Eadie, 2000). The major components of this
cycle include: (1) potable water supply, (2) wastewater management and (3) stormwater
management (wsud.co.za, n.d.).

Water Storing
resource raw water
management in dams
Sewerage raw water
treatment and abstraction, water
return of water to treatment, bulk
river water distribution
-
Sewerage and Reticulation
wastewater of water to
collection users
CONSUMER ™S

Figure 17: Generic urban water cycle, with surface water
and dams as a primary source of supply. Source: adapted
from DWAF (2003).

The “WSUD South Africa” website (wsud.co.za, n.d.) identifies various aims of WSUD.
Overall, these are understood to include the following:

3Note that this generic urban water cycle is problematic because of the following: it does not include any water
re-use capacities and excludes other forms of supply than dams (e.g. groundwater, rainwater harvesting, and
desalination).
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= Managing the urban water cycle in such a way that there is no wastage of water and
natural ecosystems are protected,;

= Integrating water management with urban design so that places in the city are more
green and attractive, thus allowing people to be more “in touch” with water and
resulting in benefits such as a reduced urban heat island effect.

In practice, the principles of WSUD can be incorporated into the planning and design of
urban areas in a variety of ways, including overall site design (primarily applicable in
“greenfield” (new) sites), as well as source control and treatment control, which are
measures that can be applied to both new sites and to retrofits of existing “brownfield”
developments (Donofrio et al., 2009). The approach taken will depend on the specific
context, the need to address a particular problem (e.g.: flooding or pollution) and the
availability of resources.

7.2 Conceptual Basis of WSD

The philosophy of WSD is a product of the global transition towards systems thinking and
sustainable development, wherein the world is seen as a complex “social-ecological” (or
“social-technical”) system, and we endeavour to manage natural resources for the benefit of
both current and future generations. The principles of WSUD were developed in response to
the increasingly frequent failures and sub-optimal outcomes of the “linear” approach
(“source, treat, transport, distribute, collect, treat and dispose”) that is favoured in the
traditional urban water management paradigm. This paradigm is driven by “command-and-
control” techniques and a mindset of resource abundance, wherein:

= Urban stormwater and wastewater are viewed as a nuisance rather than as a valuable
or useful resource;

= The focus of urban water management is on providing highly efficient drainage
systems to rapidly collect and remove wastewater and stormwater runoff using a
combination of underground pipes and linear “engineered” overland flow paths;

= Environmental degradation is prevalent due to increased volumes and rates of
stormwater runoff, coupled with a dramatic increase in water borne pollution such as
litter, sediments, heavy metals and nutrients;

= the social, cultural and economic impacts of urban water management infrastructure
are rarely considered in the design and planning of urban areas.

Coupled with the failures of this conventional paradigm was the growing recognition of the
need to build resilience in the water sector to the impacts of climate change, urbanisation and
population growth (Armitage et al., 2014; Wong & Brown, 2008; Wong & Eadie, 2000).

The WSUD philosophy and principles for practice, whilst developed internationally, were
first published in Australia by Whelans et al. (1994) who established a set of guidelines that
aimed to address the severe urban water management problems relating to water quality,
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quantity and drainage in the west of the country (Armitage et al., 2014; Wong & Eadie,
2000). Increasingly, South Africa is facing similar problems (Armitage et al., 2014). Shifting
to a new paradigm requires that practitioners begin changing their values, principles and
practices. Importantly, stormwater and wastewater need to be treated as an integral and
valuable component of the urban water cycle. Moreover, the traditional compartmentalisation
(both physical and institutional) of water supply, sanitation and stormwater services needs to
be restructured in an integrated manner that values complexity rather than system boundaries.
Such an approach to management is fundamental to the transition from “water-wasteful” to
“water-sensitive” cities (Fig. 18).

The notion of “water sensitive cities” (WSC) was first introduced by Wong & Brown (2008),
who describe such places as “more sustainable urban water cities” that are characterised by
three “pillars of practice”, including the following:

1. Cities as Catchments: access to a diversity of water sources underpinned by a
diversity of centralised and decentralised infrastructure;

2. Cities Providing Ecosystem Services: provision of ecosystem services for the built
and natural environment;

3. Cities Comprising Water Sensitive Communities: socio-political capital for
sustainability and water sensitive decision making and behaviours.

Armitage et al. (2014) suggest that most formal areas in SA would fit Wong and Brown's
(2008) description of a “drained” city. Whilst there is an increasing understanding of the need
to transition to a paradigm of water sensitivity, SA has faced various challenges in
operationalising this shift in practice, as described in the following section.

7.3 What are the Challenges of Implementing WSUD in SA?

WSUD aligns with the principles of South Africa’s new water legislation, as it promotes an
integrated and holistic approach to water management. WSUD therefore presents a key
opportunity for change in SA cities and municipalities. It has the potential to support local
governments in their mandate to deliver water and water-related services to municipal
citizens. However, despite its multiple benefits, WSUD has generally not been mainstreamed
in an urban planning context in SA. Where aspects of WSUD (most notably, sustainable
urban drainage systems) have been included in policies and planning documents (e.g. in the
City of Cape Town, as described by Haskins in 2012), various issues have acted as barriers to
its implementation.
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Figure 18: Framework for the transition in urban water management from Water Supply City to Water Sensitive City. Reproduced
from Armitage et al. (2014).
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In a case study analysis of SA’s four major metropolitan municipalities (Cape Town,
eThekwini, Johannesburg and Tshwane), Fisher-Jeffes et al. (2012) found that different
water-related functions tend to be housed in different departments, with a department of
water and sanitation (W & S) being responsible for water supply and treatment whilst
stormwater management is linked closely to roads and transport. This is because stormwater
is viewed as a threat, or at least a nuisance, to the infrastructural integrity of roads.
Authorities therefore aim to dispose of stormwater as quickly as possible through the use of
“hard” drainage systems, which highlights the persistence of a traditional, technologically-
driven urban water management paradigm (Wong et al, 2000).

The lack of integration between W & S and stormwater has compounded the financial
pressure that is already experienced by local authorities, who receive very limited budgets for
delivering a range of essential basic services. This pressure is felt most acutely in stormwater
departments, as whilst municipalities charge consumers for W & S services, stormwater has
to compete with other important services (such as housing and healthcare) for budget
allocations. Stormwater services therefore tend to be chronically underfunded (Fisher-Jeffes
& Armitage, 2013). The financial discrepancies between the two water management
functions, wherein W & S services generate an income whilst stormwater management
generates only costs, has resulted in the former holding a greater degree of power within the
municipal structure. This, in turn, has led to a degree of enmity between departments and
poor communication and integration has meant that there is a general lack of awareness about
new projects being undertaken in the same city, which diminishes systemic learning that occurs
(Fisher-Jeffes et al., 2012).

In addition to institutional challenges, Fisher-Jeffes et al. (2012) highlight the various socio-
political and technical issues that act as barriers to the implementation of WSUD. These
primarily involve the tendency for municipalities to differentially prioritise service delivery
functions, due not only to financial constraints but to a severe lack of human resources
capacity, coupled with insufficient time to thoroughly look into alternative water
management options. As a result, there is a lack of understanding around WSUD, which is a
broad concept that can be difficult to grasp. As WSUD is generally “unknown” in the South
African context, it presents a higher degree of risk for municipalities, who tend to favour
more prudent, “tried and tested”” methods of service delivery. Decision makers also have
reservations regarding the adoption of novel approaches such as WSUD due to the additional
costs and time that may be required to make this transition. This is a major concern for
municipalities, as many already operate in a “fire-fighting” mode and are under constant
pressure to provide services as quickly as possible to growing urban populations (Clifford-
Holmes, 2015a). By embracing the philosophy of WSUD, SA can begin to address the
failures of current practices and transition toward a more sustainable approach to urban water
management. It is argued that SAM provides the framework through which cities and
municipalities can begin planning and managing urban areas in a water-sensitive way, and
implement the principles of WSUD.
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7.4 Progression Toward Water Sensitive Cities

In order to better understand the process of transitioning from a Water Supply City to a Water
Sensitive City (Fig. 19), it is useful to conceptualise the shift in relation to the Threefold
Theory of Change, the Cynefin Framework and Phases of Organisational Development, as
described in sections 4.2, 4.3 and 4.4.

Figures 20, 21 and 22 map the general process of organisational change and the process of
transitioning to a WSC onto the Greiner Curve (Greiner, 1998). This model, which has
become one of the fundamental tools for companies and management consultants dealing
with growth, illustrates how organisations are able to deal with complexity (and thus build
resilience to change) as they grow in size and maturity over time. When organisations are in a
“pioneering” phase of organisational development, they are able to adequately deal with
complexity. This is because they generally have no clear structure and are thus able to be
flexible and creative, whilst making sense of how they relate and respond to different
problem contexts (be they chaotic, simple, complicated or complex). Given that this phase of
development is “messy and fresh with new energy” (Reeler et al., 2009), the predominant
type of change is emergent change, albeit unconscious.

Catchment management agencies (such as the ICMA, where Rogers & Luton (2011) tested
SAM as a framework for implementing IWRM), can generally be conceptualised as being in
the pioneering phase. This is because the establishment of CMAs, which are a product of
SA’s new water legislation (RSA, 1998b), is still underway and has turned out to be more
complex and demanding than anticipated, as this process requires the development of an
entirely new set of organisations and institutions (Herrfahrdt-Pahle, 2010). As pioneering
organisations mature, a “crisis” or “stuckness” is at some stage encountered. When a tipping
point is reached, they begin to seek clearer direction and structure, thus entering into the
rational phase of development.

Water Service Authorities (i.e. municipalities) are predominantly rational. This is because
they are more structured than CMAs and systemised in separate departments, which are
highly regulated and operate in accordance with rules, policies and procedures. In this
context, the response to staff challenging or breaking the rules is often to intensify these rules
and enforce compliance. Such a top-down, linear way of thinking and acting has assisted
municipalities to efficiently transition from a “Water Supply City” to a “Drained City”.
However, the longer-term consequence of this approach is a reduction or stagnation in
organisational effectiveness, as it is likely to lead to resistance and even higher levels of
absenteeism or turnover (Reeler et al., 2009). As shown in Figs. 20, 21 and 22, the more
rational an organisation becomes the less able it is to deal with complexity. This is partially
because rational organisations attempt to apply only projected change, in which problems are
seen as “simple” or “complicated” and are therefore expected to have a linear relationship
between cause and effect. This approach is not effective for dealing with complexity as
“authoritarian, command-and-control bureaucracies respond too slowly to survive in
changing environments” (Rogers et al., 2000). Rational organisations thus tend to reach a
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state of crisis when they encounter unexpected circumstances or when staff begin to feel
stuck in their departmental silos, demotivated and disconnected from the organisation as a
whole.

The problems being faced in the water services sector in SA is indicative of the state of crisis
that can occur when rational organisations fail to adapt to increasingly complex
circumstances. It is argued that this service delivery crisis has reached a tipping point and that
to begin shifting toward a new paradigm of urban water management (and thus transforming
from a Drained City to a Water Conservation City) a “U” process of change is needed. Given
that municipalities do already display some aspects of adaptive management and, by
association, “more conscious” emergent change (e.g. the implementation of monitoring and
evaluation processes and the inclusion of WSUD in policy documents), it is suggested that
they are slowly approaching the turning point where resistance to change (as a result of
entrenched mental models and bureaucratic processes) is met with the real will to change.
Figure 20, 21 and 22 show that the change from one organisational form to the next is marked
by a crisis. However, the extent of these crises can be reduced by listening to the voices of
innovators and early adopters who are grounded in the reality of the difficulty of making
these changes.

At this turning point, there are increasing levels of decentralisation and attempts at co-
ordination, which allows organisations to begin handling complexity more effectively.
However, decentralisation and coordination alone are unlikely to work unless there is
paradigm change in management, in which dynamic teams, driven by generative leaders,
work across departmental boundaries and collaborate to achieve a common vision (see Table
1, section 4.5). The difficulties in shifting to a new urban water management paradigm in SA
highlights the need for such support. SAM, through the rigorous development of a shared
rationality and the use of a V-STEEP framework, provides an opportunity for the
organisational context (both in terms of the phase of the organisation itself and its operating
environment) to be understood through a complexity lens. In turn, complex adaptive systems
can be better managed as collaboration improves and organisations shift toward an integrative
phase of development.

Through ongoing and iterative processes of “learning by doing,” organisations can begin to
understand that chaotic, simple, complicated and complex problems may occur at any stage
of a management cycle. SAM allows organisations to be prepared for such a range of
circumstances by allowing managers to apply projected, emergent and transformative change
as needed. This flexibility builds resilience to unexpected change by enabling organisations
to better deal with complexity. Through ongoing adaptation and application of the SAM
approach, organisations can begin forming alliances and entering into a more associative
phase of development, in which the vision of a WSC is within reach.
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Greiner Curve (1998) combined with Phases of Organisational Development Reeler et al. (2009)
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Figure 19: Process of organisational change mapped onto the Greiner Curve (Greiner, 1998), showing the phases of organisational
development and the predominant change paradigm (chaotic, simple, complicated, complex) used along the way. Source: Authors’ own.
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Greiner Curve (1998) combined with Phases of Organisational Development Reeler et al. (2009)
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Figure 20: Process of organisational change mapped onto the Greiner Curve (Greiner, 1998), showing the phases of organisational
development and the predominant theory of change (projected, emergent etc) used along the way. Source: Authors’ own.
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Greiner Curve (1998) combined with Phases of Organisational Development Reeler et al. (2009)
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Figure 21: Process of transitioning to a WSC mapped onto the Greiner Curve (Greiner, 1998), showing the phases of organisational
development. Source: Authors’ own.
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The model depicted in Figs. 20, 21 and 22 is visualised as being descriptive rather than
normative, and therefore does not assume that the transition from a pioneering to an
associative organisation (or from a Water Supply to a Water Sensitive City) is
straightforward. In this light, binding CMAs and water services to particular phases of
organisational development is difficult, and in fact there is a significant degree of overlap in
terms of their organisational characteristics. In the case of CMAs, the organisation is
generally rather chaotic/complex due to its novelty. Moreover, the “system to be managed”
by CMA:s (i.e. the catchment) is a complex socio-ecological system where cause-and-effect
relationships are difficult to determine and constantly shifting. However, there is also a
degree of rationality in CMAs as they are concerned with only one major resource (water)
and are overseen by one national authority (DWS). Whilst stakeholders are diverse, they all
have an interest in and aim to protect one resource (water). Similarly, financial planning in
the context of CMAs is more rational as it takes place in a homogenous organisation, wherein
the main concern is around water and any other focuses are therefore fairly aligned to this.

WSAs, on the other hand, are rational in terms of their regulatory structure (i.e. they are
systemised and regulated with rules, policies and procedures), and also in the sense that water
infrastructure is complicated rather than complex when considering a water supply, sewered
and drained city. Hence, if problems arise, cause-and-effect relationships can be determined
and solved by engineers. However, planning, transitioning to and managing a water sensitive
city is complex. In addition, the municipal environment (the “system to be managed”) in
which WSASs operate is highly complex — there are multiple different departments that are
overseen by multiple provincial and national authorities. WSAs are pressurised by a diverse
set of stakeholders who have an interest in various different resources and services, the
provision of which is also the responsibility of the municipality. This complexity is illustrated
in Fig. 22, which shows the primary institutional arrangements influencing local water
authorities in SA (Clifford-Holmes et al., 2016). Financial planning in the context of WSAs is
also complex as there is a high level of competition for resources with other departments,
which have diverse objectives and are differentially prioritised in budget allocations.

There are various other factors that need to be considered in relation to this argument, as
discussed in Section 4.10. However, the main point is that the phase of development (or
characteristics thereof) of an organisation, and the context in which planning and
management takes place, influence the ability of organisations to deal with complexity and
build resilience to change.
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4.11.1) identified in square brackets. Reproduced from Clifford-Holmes et al. (2016).
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8. PROPOSED SAM IMPLEMENTATION PROCESS

In order to pragmatically test the applicability of SAM to WSUD, it is proposed that the
CSRM branch in the City of Cape Town be engaged in a process of strategic adaptive
planning with the aim of developing a Water Spatial Design Strategy.

Three main questions should be asked when deciding on the design of the SAM process:

1. Atwhat level (governance, planning or management) should the SAM process
begin?

One could start the SAM process at any level (AG, AP or AM) as there are components of
the other levels in each one, and feedbacks to the other levels can therefore be designed into
the process. However, experience has shown that it is most effective to commence with the
adaptive planning process.

2. What level in the organisation (corporate, service or unit) will commence the SAM
process?

One could start at the IDP level, the urban planning level or the water planning level. In the
case of the City of Cape Town, WSUD has been incorporated into the IDP and the WSDP.
However, as the Water and Sanitation Department, and specifically CSRM, is arguably
responsible for leading the process, it is argued that it makes sense to begin with CSRM.

3. Where should the boundary for the initial application of the process be drawn
(internal to the service, internal to the organisation or all stakeholders)?

Whilst in theory one could commence with the entire stakeholder base (i.e. those within the
organisation and those external to the organisation) this would not be in line with
incrementally testing and growing the SAM process in the context. It is therefore prudent to
start the SAM process with CSRM leading and drawing in key internal stakeholders. Whether
workshops are first conducted with CSRM on their own, or other internal stakeholders are
drawn in immediately, still needs to be determined.

The first step in the process would be an orientation workshop where CSRM (and possibly
key internal stakeholders) will be presented with the need for, the purpose of, and the
proposed process for the development of the strategy. Incorporated in the workshop will be
an explanation of adaptive planning and how it is nested within SAM. This process will
require appropriate leadership (e.g. a champion from within the municipality) and facilitation,
as described in Section 4.5. Fig. 24 depicts a high-level version of a generic adaptive
planning process. A more detailed version of this process is included in Appendix 2.
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Figure 23: High-level version of a generic adaptive planning process. Source: Adapted from Rogers and
Luton (2011).
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8.1 Pre-planning and Preparation 1

Prior to undertaking an initial stakeholder orientation workshop (and/or empowerment
workshop/s), a series of actions need to be completed to prepare for the process.

Vi.

Firstly, a stakeholder database should be developed. Stakeholders should include all
major decision makers, actors and sectors that have the potential (either negative or
positive) to affect, or be affected by, the decision outcomes in question.

Once this is developed, a decision must be taken as to where to draw the boundary
for the first phase of the SAM process.

A further decision then needs to be taken as to who to inform that the intention is to
involve all stakeholders in the process as it is rolled out. In line with the principle of
incrementally testing and learning from the application of SAM in the municipal
context, it is unlikely that a decision to inform all stakeholders will be made as this
would raise expectations that it may not be possible to meet, at least in the short
term.

Invitations to a stakeholder orientation workshop must then be distributed via email,
fax or hand delivery and followed up via phone calls or personal visits. Care will be

taken in managing the stakeholder invitation process as it is critical that stakeholders
are valued from the beginning.

A stakeholder orientation document must then be sent to those individuals who have
accepted the invitation. This document will clearly frame the topic and define the
goals and objectives of the workshop.

Finally, the stakeholder engagement programme must only be widely advertised to
all interested and affected parties.

8.2 Stakeholder Orientation Workshop

An initial workshop should be held to present key stakeholders with the need for, purpose of
and proposed process for developing a WSUD strategy. The aim of this step is to reach
consensus on a broad problem, frame this problem in an appropriate way and agree on the
tasks that need to be undertaken. In doing so, it is important to situate WSUD in relation to
broader sustainable development objectives and the overall vision of the WSUD concept,
namely more healthy, resilient and liveable cities. In this way, a broader grouping of
stakeholders will recognise that WSUD is part of achieving their objectives, thus increasing
the potential for stakeholder participation and buy-in. This is essential as there is a tendency
to jump on a new “bandwagon’ without adequately explaining how a new concept ties in
with, and enhances, existing concepts and strategies.
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Once there is sufficient understanding of the SAM process and of WSUD, a shared rationality
must be developed among stakeholders, who describe their understanding of the STEEP
system. This should be done through a process of communication that engages stakeholders
from diverse backgrounds, and with different values, interests and priorities. This
communication will take the form of dialogue, which is a tool that prompts stakeholders to
listen to and understand other viewpoints without arguing or becoming defensive.

8.3 Pre-planning and Preparation 2

Based on the information obtained in the stakeholder orientation workshop, a foundational
STEEP information document should be developed by the technical team and distributed to
stakeholders via email, fax or hand delivery.

8.4 Visioning (Desired Future) Workshop/s

A visioning workshop or visioning workshops should be held with stakeholders, the first step
in the APP. This process allows them to collaboratively:

i. “Paint a picture” of a shared desired future;

ii. Articulate what values will drive them to this desired future;

iii. Agree on the STEEP context they will need to manage and create;
iv. Determine the “vital attributes” of the system to be managed;

V. Decide on the determinates of the vital attributes (the determinates maintain or
enhance the vital attributes);

Vi, Decide on the threats or the constraints to the vital attributes (these diminish the
vital attributes);

vii.  Agree on objectives based on the determinates and threats/constraints;
viii.  Order the objectives into an objectives hierarchy.

How far the visioning workshop/s get in the eight-step process outlined above will be
determined by time constraints and what the stakeholders agree to. As part of the process,
participants will be made aware and agree that all information from the workshop will be
translated and incorporated into the strategy document by a technical team. It is essential at
this stage of the process for the facilitators to ask themselves if sufficient trust in the process
is being developed (i.e. are people feeling that their concerns/issues are being heard and
incorporated into the process?)
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8.5 Pre-planning and Preparation 3

The outcomes of the visioning workshops, or the outcome of the one visioning workshop,
must be documented and distributed to all stakeholders, including those who were not able to
be there.

How the next step in the process is configured will depend on whether it was necessary to
have one or more than one visioning workshop and how far down the eight-step process the
visioning workshop/s went. In the case of more than one visioning workshop, the different
outcomes from each visioning workshop will be integrated into one document, which
describes the desired future of the City of Cape Town in terms of WSUD, and sent to all
stakeholders.

Individual invitations to the strategy workshop (one visioning workshop) or strategy
integration workshop (more than one visioning workshop) will be sent out via email, fax or
hand delivery, and followed up via phone calls or personal visits.

8.6 Strategy Workshop or Strategy Integration Workshop

A. Strategy workshop

A workshop should then be held with the stakeholders to present them with the document
compiled by the technical team, which describes a desired future for WSUD in the City of
Cape Town.

B. Strategy integration workshop

Another workshop should then be held with the stakeholders to present them with the
integrated document compiled by the technical team, which describes an integrated desired
future for WSUD in the City of Cape Town.

In both cases (A&B), consensus-driven changes should be made to the document. Any
comments, concerns and proposed changes that are raised in this regard will be discussed and
unpacked, the aim being to negotiate around any competing or controversial changes that are
proposed. Changes are then decided upon, with the objective being to build stakeholder
consensus whilst maintaining technical and legal standards, practical viability and overall
“usability”. The decisions that are made around the strategy changes are based on their level
of alignment with the vision and objectives. Ensuring that decisions are filtered through these
indicators provides a means of justifying the final content of the strategy document.

8.7 Strategy Development Process

Following the final workshop, an “integration matrix” of stakeholder-driven objectives and
strategic action programmes should be developed. Stakeholder desires are then translated into
a coherent, interlinked WSUD strategy, and WSUD sub-strategies are developed using the
integration matrix. Those stakeholders whose suggested changes are not incorporated into the
strategy will be sent a letter detailing the reasons for excluding their suggestions. This is done
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to ensure that participants know clearly why their proposed changes were not made and to
indicate that there will always be an opportunity to raise the issues again when the strategy
comes up for revision. This enables people’s inputs to be valued but prevents the process
being unnecessarily delayed by late changes. If explained upfront, it will hopefully ensure
that stakeholders prepare more thoroughly at the beginning of the process. Finally, the
strategy is submitted to and approved by the relevant authority.

8.8 The Spread and Maturation of SAM in Water Services

Through ongoing repetitions, the SAM process can eventually become the central operating
practice of the organisation. This occurs as internal departments gain confidence in the
process and begin applying it to their engagements with external departments. These
departments then learn how to apply SAM to their own operations and share their experiences
with others, and so on. This is illustrated in Fig. 24, which shows how SAM can spread
through an organisation, both horizontally and vertically, and mature over time as governance
networks that are driven by the SAM approach begin to form. Such multi-level governance
structures are important, as stakeholder and policy coordination is required to ensure that
planning and management actions at the local level are not restricted by the higher-level
institutional processes in which they are embedded. Failing to achieve coordination between
these different scales may result in maladaptation due to conflicting goals, decisions or
actions.

It has been argued that the ideal place at which to introduce SAM in an organisation is at a
planning level. However, it is important to remember that adaptive planning is only one
component of an overall SAM process, which in reality occurs in phases of adaptive
planning, adaptive management and adaptive governance. Moreover, each of these phases is
interlinked through ongoing processes of monitoring and evaluation (refer to Fig. 5). Thus,
whilst the horizontal and vertical implementation of SAM across an organisation tends to
happen iteratively as different departments begin to build confidence in the process (Fig. 24),
AP, AM and AG can run simultaneously. This is because once AP is started, it begins to
influence AM and then questions around the rules of the game (AG) start to be raised. This is
illustrated in Fig. 25 which shows how these three processes overlap, thus emphasising that
within each sphere, components of the other spheres exist. The effectiveness of AP, AM and
AG progressively improves as the number of “adopters” of SAM increases.
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Figure 24: Horizontal and vertical cascading of SAM through internal and external departments by iteratively building confidence in the
process. Source: Authors’ own.
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9. CONCLUSION

The objectives of this study were, firstly, to provide a “proof of concept™ or evidence that
demonstrates that Strategic Adaptive Management, or an adaptation thereof, can be applied to
water services in South Africa and, secondly, to examine whether SAM could be practically
applied to water services.

A comprehensive examination of the literature has demonstrated that SAM could be useful in
water services in municipalities, and has a significant probability of succeeding, especially in
contexts that are more stable and functional. SAM provides solutions to overcome key
challenges that exist in water services. For example, it overcomes “silos” and fragmentation
by building integration and collaboration into its process. Key to the effectiveness of SAM is
the emphasis on developing generative (and adaptive) leadership, the building of trust
between all stakeholders, the importance of the vision (desired future) and strategy being
developed and owned by stakeholders, the central role that values play in driving the
behaviour of stakeholders and “structures” that guide decision making and, finally, the
institutionalisation of the management process — in this case, SAM.

Generative leaders remain resilient in the face of obstacles and complexity (such as that
which is found in water services due to over-regulation and political and managerial flux),
and therefore build more resilient, capacitated and focused organisations. The practices of
SAM, including the feedback loops and processes of adaptive monitoring and evaluation,
engender purpose in stakeholders and ensure improved responsibility and accountability
(another water services challenge) for achieving the vision and mission of the organisation.

Further aspects of SAM that support the pursuit of the vision and mission of the organisation
and enable an effective strategy to be implemented are contained in Section 5 — “Summary
and Conclusions from Literature.”

Based on the evidence that SAM has a significant probability of succeeding in the water
services context, a pilot project was identified. To work within resource constraints, it was
decided that the focus should remain on the municipal planning context. This decision was
based on experience in other contexts, which has shown that the planning function is the ideal
place to commence the SAM process. After considering alternative options, the planning
function for Water Sensitive Design (WSD) in the City of Cape Town was chosen as a pilot.

WSD was chosen because it requires a significant shift in how the urban water cycle is
planned and managed and how water is incorporated into the design of urban areas. Since the
concept is largely untested in the South African context and involves decentralised
operational control, it poses a greater risk. WSD needs close collaboration and integration
between various disciplines (including urban planners, landscape architects, engineers and
ecologists) to find solutions to complex urban water management problems. No matter how
often a municipality is restructured, there will always be a need for integration and
collaboration across departments. It was therefore concluded that SAM is ideally suited to
overcoming the challenges of planning (and later) implementing WSD.

75



This report concluded by outlining a process as to how SAM would be implemented and how
it is anticipated that it would spread and mature, in order to demonstrate that there are
practical steps that can be taken to implement SAM in the WSD context.
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11. APPENDICES

20.1 Appendix 1: Adaptive initiatives considered in Deliverable 1

Table 6: Summary of adaptive initiatives considered in Deliverable 1, categorised with
location of initiative and relevant reference tabulated

Category Initiative name Location Reference
Risk assessment | 3.1.1 Drought Emergency Nelson Mandela (van Jaarsveld et al.,
and Measures in NMBM Bay Municipality | 2011)
management . .
g 3.1.2. Sustainable Urban Cape Town (Haskins, 2012)
Stormwater Management
3.1.3. Quantifying Water Various (Sullivan, 2011)
Vulnerability: a multi- municipalities
dimensional approach around the Orange
River Basin
Supply-side 3.2.1. Diversification of water | South Africa, e.g. | (Mukheibir, 2008;
initiatives supply Kleinmond; rural Mwenge Kahinda et al.,
areas in KwaZulu- | 2007; Allen, 2012;
Natal and Eastern | Dobrowksy et al., 2014)
Cape
3.2.2. Implementation of Cape Town, (Mckenzie & Wegelin,
pressure management in Johannesburg and | 2009; Scruton et al., 2011)
municipal water supply eThekwini
systems Municipality
3.2.3. Leak identification in a | Durban (Mulholland et al., 2014)
water distribution network
using sparse flow
measurements
3.2.4. Handpumps in rural KwaZulu-Natal (Van Niekerk & Still,
KwaZulu-Natal 2002)
3.2.5. Control of invasive South Africa (Mukheibir, 2008; van
alien vegetation Wilgen & Wannenburgh,
2016)
Demand-side 3.3.1. Progressive water South Africa, e.g. | (Mukheibir, 2008)
initiatives tariffs Cape Town
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3.3.2. Greater Hermanus Hermanus (Gumbo, 2004; Tobergte
Water Conservation Municipality & Curtis, 2013)
Programme

3.3.3. George Local George (Baatjies & Hendrickse,
Municipality Drought Municipality 2015)

Response Initiatives

3.3.4. Greenest Municipality

Western Cape

(WCG, 2013)

Competition Province, e.g.
Overstrand
Municipality
Adaptive 3.4.1. Durban’s adaptive eThekwini (Hordijk et al., 2014;
frameworks / water governance system Municipality Sutherland et al., 2014)

planning tools /

3.4.2. Handbook on Adaptive

South Africa

(Schulze, 2011; Stuart-

approaches . i
PP Management Strategies and Hill et al., 2012)

Options for the Water Sector
in South Africa under
Climate Change
3.4.3. Sustainability Index for | South Africa (Carden & Armitage,
Integrated Urban Water 2013)
Management (SIUWM)

Structured 3.5.1. A Planning Framework | South Africa, e.g. | (Techneau, 2006; Swartz,

applications of
AM

to Position Rural Water
Treatment in South Africa for
the Future

llembe Water
Supply Scheme of
Umgeni Water

2009)

3.5.2. The Municipal Support
Initiative: Capacity-Building
Campaign to Support
Catchment Resilience in
Municipalities

Limpopo Province:

Maruleng and Ba-
Phalaborwa Local
Municipalities

(AWARD, 2016)
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20.2 Appendix 2: Detailed Generic Adaptive Planning Process

DETAILED GENERIC ADAPTIVE PLANNING PROCESS AS A COMPONENT OF STRATEGIC ADAPTIVE MANAGEMENT
Source: Adapted from Rogers and Luton (2011)

Stakeholder Individual Stakeholder Individual Foundational VISIONING WORKSHOPS
database invitations sent ,| orinetation . ,| nvitations sent STEEP N Stakeholders participate in an
developed out* and document STAKEHOLDER ORIENTATION out® and information Adaptive Planning Process during
followed up® distributed WORKSHOP followed up® document which they map shared desired
Stakeholders presented with the distributed* future with the understanding that
need for, the purpose of, and the this will be translated into the
Stakeholder engagement proposed process of the Strategy Strategy by the technical team
programme widely -
advertised
Outcomes of Visioning Individual Area visioning STRATEGY INTEGRATION WORKSHOP "Integration Stakeholder desires Strategy
visioning L, outcomes ,| invitations sent outcomes | | An integrated desired future , matrix" of . translated inte 4] submitted to
workshops document out* and integrated into document for the CCT area will be stakeholder- coherent interlinked Authority &
"written" up distributed* followed up™ one document: presented to stakeholders, and driven W5UD Strategy, sub- approved
per workshop Desired future consensus-driven changes made. objectives and strategies using
of the cCT Suggestions for basic content of the 4 strategiic action integration matrix
WSUD sub-areas will be presented and programmes
discussed developed
* email, fax, hand delivery » phone calls and personal visits » phone calls and personal visits STEEP = 50CIAL, TECHNICAL, ECONOMIC, ENVIRONMENTAL, POLITICAL

Inclusive process, attention paid to ensuring all stakeholders are kept informed and their concerns noted, all perspectives taken seriously, detailed attention paid to administration and reports

Rigorous process of ensuring that what goes into document is aligned with Desired Future and agreed values - all "inputs" measured against this. This is safeguard against derailing the process.

Once Strategy, all those whose "last minute" issues are not included are sent letters explaining the reason for the non-inclusion and informed the issue can be raised in later updates if appropriate
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