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Abstract

Water resources in the Southern African Development Community (SADC) play an intrinsic role in regional development.
As aresult, water is a highly sensitive issue, complex to understand and demanding to govern, in terms of effective and
equitable use and distribution. Growing awareness of the complex challenges facing water and the cross-cutting impacts
that these challenges have on the region has led to the recognition that these challenges demand more integrated levels of
ingenuity and expertise from a diverse set of actors working in a transdisciplinary manner.

In response to these realisations a significant body of work has emerged that attempts to determine the criteria of a
transdisciplinary approach and how it can be operationalised. This has led to significant progress in gaining an understand-
ing of ‘transdisciplinary team’ approaches. These transdisciplinary teams have tended to work at the localised or project
level of problem response. However, despite this progress, little work has been done on how to upscale transdisciplinary
research and practice to the regional level. This is a significant gap given the fact that the source of many complex problems
lies at the regional level even if the effects of these problems are localised. Also, little has been done to try to move the
transdisciplinary discourse beyond the transdisciplinary team in order to understand how to groom and develop ‘transdis-
ciplinary individuals” who have the competence and talent to rise to the complex challenge of fostering regional economic
development, of which water is a key component.

Given this context, this paper builds on the existing literature in transdisciplinarity and its different conceptualisations
in relation to water in Southern Africa. Firstly, it interrogates the cross-cutting role of water in regional socio-economic
development in the SADC region. Secondly, it examines the need for transdisciplinary responses to regional socio-eco-
nomic development. Thirdly, this paper strives to make a valuable contribution to knowledge in that it attempts to take the
transdisciplinary discourse beyond ‘the team’ model to examine the role of the individual and the internalisation of trans-
disciplinarity as a mindset beyond collective models. In this regard, the paper emphasises the need for ‘transdisciplinary
individuals’ to rise to the complex challenge of regional integration, and particularly, the role of the younger professionals in
this process.
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Introduction

The Southern African Development Community (SADC) has
always grappled with the challenge of water scarcity. As a
result, a high expectation has traditionally been placed on the
scientific community to produce technical supply-driven solu-
tions to reduce the perceived and associated vulnerabilities and
their impact on the region’s 258 million inhabitants. However,
shared water resources in the region are highly sensitive and
complex to understand, govern, effectively use and fairly
distribute. This complexity is multi-dimensional. Firstly, the
complex and interconnected characteristics of international
river basins liken them to complex adaptive systems (CAS),
comprising both living and non-living elements, i.e., infra-
structure, roads, ecosystems and human communities that
interact with each other in dynamic and non-linear ways.
Secondly, the challenges facing the resource and the people
who depend on it have been equally complex. Particularly,
emerging global and regional pressures such as climate change,
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population growth, urbanisation and capacity constraints,
have raised concerns about whether existing technical solu-
tions alone are adequate to deal with the complexity of these
challenges. Some of these water-related security challenges
have been around for decades while others are new or emerg-
ing issues. In response to these challenges, a growing body of
literature has emphasised the need for more integrated levels
of ingenuity and expertise from a diverse set of disciplines and
actors. This sentiment has been echoed in several studies over
the past 3 decades in the examination and application of con-
cepts such as integrated water resource management (IWRM),
the Public Participation Process (PPP), integrated natural
resource management (INRM), and the sector-wide approach,
to mention a few (GWP-TAC, 2000; King et al., 2003; Sayer
and Campbell, 2004).

The growing international consensus on the need to collab-
orate across boundaries is regarded as the genesis of collective
action at the regional level, and provides compelling evidence
of the emergence of beyond-border cooperation to solve the
many water challenges facing the region (GWP, 2010). Today, it
is well-known that cooperative arrangements are increasingly
moving away from a single focus on sharing waters in terms
of volumetric allocations to the sharing of multiple benefits
derived from more optimal water arrangements within basins.
This suggests that future transboundary water governance
frameworks need to include a ‘future politics’ of synergised
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decision-making that adopts a broad and integrative approach
to regional integration and socio-economic growth (GWP,
2010). Central to this is the long-term policy challenge of
linking processes of regional economic cooperation to country-
level and/or basin-level water management and vice versa
(GWP, 2010). This implies that close attention should be paid
to the importance of not only integrating disciplines but also
integrating different levels of scale for more effective holistic
management (Pollard and Du Toit, 2008). Greater emphasis has
therefore been placed on the exploration of new and alternative
approaches to the way we govern our natural resources at the
transboundary level.

Various scholars have contributed to the scientific epis-
temic community’s awareness of the importance of integrated
approaches, transdisciplinarity and holistic water management
(Arthington et al., 1992; Arthington, 1998; Swales and Harris,
1995; King et al., 2003; King and Brown, 2006; Pollard and Du
Toit, 2008). These scholars have diverse disciplinary back-
grounds, but are largely from the natural sciences, and have
advocated a range of integrative models at either the national
or the project level. However, very little of this groundbreaking
work has been scaled up to the regional level. Moreover, while
research efforts over many decades of research have focused on
the role of ‘the team’ in enabling holistic analyses, the role of
the individual has received less attention. In particular, the role
of young water professionals, not least in rising to the chal-
lenges of these complex issues, has been nebulous.

This paper builds on the existing literature on transdiscipli-
narity and its different conceptualisations in relation to water
in Southern Africa. Firstly, it interrogates the role of water in
regional socio-economic development in the SADC region. In
this regard, it transcends political borders to examine the role
of water in the broader development discourse and its inherent
linkages with people, space, power, and knowledge. Secondly,
it acknowledges the well-documented argument that discipli-
nary borders have to be transcended in order to address complex
challenges, but also examines the need for transdisciplinary
responses to regional socio-economic development and trans-
boundary water challenges. The traditional approach to trans-
boundary water governance is examined through a complexity
lens. Thirdly, this paper strives to make a valuable contribution to
knowledge in that it attempts to take the transdisciplinary dis-
course beyond ‘the team’ model to examine the role of the indi-
vidual and the internalisation of transdisciplinarity as a mindset
beyond collective models. In this regard, the paper emphasises the
need for ‘transdisciplinary individuals’ to deal more competently
with the complexities of regional integration, and particularly, the
role of the young professional in rising to this challenge.

Beyond political borders: the role of water in regional
socio-economic development in SADC

The water resources of the SADC region are highly sensitive
and complex to understand, govern, effectively use and fairly
distribute. This reality is created by many overlapping factors.
Firstly, the SADC region contains 21 international river basins
to which one or more SADC member states are riparian, which
results in complex hydrological linkages across national bor-
ders within the SADC region on the mainland (Turton and
Ashton, 2008). Thus, water is fundamentally a shared resource
in our region.

Secondly, some of the most economically developed
Southern African states, such as South Africa and Botswana,
have limited water resources, which may constrain future
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economic development (Turton, 2003; 2008; Turton and
Ashton, 2008; Ashton et al., 2008).

Thirdly, a spatial development pattern exists where sev-
eral key cities or centres of economic development (such as
Johannesburg, Pretoria, Harare, Bulawayo, Francistown,
Gaborone and Windhoek) are not located on rivers, lakes or
seafronts, but instead have been built on or near watersheds
or continental divides (a continental divide is defined as the
line following the ‘height of land,” or the drainage divide on a
continent such that the drainage basin on one side of the divide
feeds into one ocean or sea, and the basin on the other side
either feeds into a different ocean or sea, or else is endorheic)
(Oberholster and Ashton, 2008; Turton, 2008; Turton et al.,
2008). This has resulted in the dependency of these cities on
water that has to be pumped uphill, which subsequently causes
severe sewage return flows as these rivers are additionally bur-
dened with transporting waste material, most of which enters
downstream water storage reservoirs (Oberholster and Ashton,
2008).

Fourthly, there are pronounced developmental differences
within the SADC region rendering some countries more effec-
tive than others at mobilising necessary human, financial and
technological resources to address water scarcity and related
human-welfare needs.

Finally, the SADC region is confronted with numerous
social challenges, such as population growth, urbanisation,
climate change, refugee movements, and outbreaks of disease
which impact on water needs and use. This makes it imperative
that demands on this finite resource are managed carefully to
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Figure 2
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ensure its availability, at an affordable price and good quality,
to existing and future generations.

All these issues will affect and be affected by the way in
which transboundary waters are managed. Thus, ‘governance
issues form the central obstruction to sound and equitable
water sharing and management’ (UN, 2006: 12).

Similarly, not only does integrated and cooperative gov-
ernance of transboundary waters contribute substantially to
the socio-economic development of the riparian countries, it
also promotes regional and sub-regional cooperation for eco-
nomic integration in Southern Africa. Indeed, international
river basins are increasingly important as development drivers
in Southern Africa. Their huge resource potential in agri-
culture, energy production and other sectors is well known.
Many of the potential benefits that can derive from increased
cooperation have been documented and frameworks designed
to improve decision-making on how to turn cooperation into
positive development outcomes. However, major barriers still
exist to exploiting these development opportunities (Granit and
Claassen, 2009). These barriers could be political (e.g. political
instability); policy-orientated (e.g. uncoordinated trade negotia-
tions of SADC countries with the European Union); social (e.g.
mass immigration into South Africa); economic (e.g. access to
finance); technical (e.g. lack of technical capacity); or opera-
tional (e.g. poor maintenance of infrastructure). Other barriers
are linked to the increasing institutional complexity between
shared basins and regional economic integration. Overlapping
institutions at the regional level and the multiplicity and chang-
ing nature of ‘memberships’ by nation states ensures that
river basins are part of an increasingly complex landscape of
institutions, policies, trading relations and sectoral demands.
The relevance of the existing institutional complexity presents
challenges but also opportunities for sectors that are directly or
indirectly involved with water issues to increasingly integrate
in terms of decision-making in agriculture, energy, industry
and urban development in particular. Response strategies for
vulnerable areas and communities that take such analyses into
account prove to paint more holistic and integrated pictures of
the socio-political landscape in which development takes place.

Despite these and many other inherent interlinkages,
transboundary water management has not featured as an
integral part of the economic integration discourse until now.
Traditionally, water, energy and/or food security have been
addressed in silo approaches paying little, if any, attention to
the fact that power generation requires water input and that
power is required for purification, transport, and distribution
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of potable water, and that both these resources directly influ-
ence food security. These interlinkages and synergies are often
overlooked when policy-makers devise partial responses to
individual problems. Successful policies and plans depend on
having decision-makers who understand the complexities of the
problem to which the policy tries to respond. The intuitive way
of designing policy (which tends to be issue-specific and some-
what reductionist), is often unable to achieve desired outcomes
given the inter-related dependencies and complexities of any
issue. Thus, any successful policy development and implemen-
tation process demands a detailed understanding of complex
and interrelated problems (GWP, 2010). Young’s examination of
the linkages between environmental regime effectiveness and
“it’ and ‘scale’, is also applicable in this regard (Young, 2002).
Addressing water challenges at the ‘wrong’ level and concep-
tualised as ‘simple’ cause-and-effect relations undermines the
effectiveness and legitimacy of water policies (Young, 2002).

In addition, complex regional challenges cannot be solved
by individual countries acting in isolation (GWP, 2010). On the
contrary, sometimes they can be exacerbated when countries
act in this manner. For example, a country like Malawi obtains
most of its electricity from hydropower plants on the Shire
River, an outlet of Lake Malawi which flows into the Zambezi
River. However, Malawi’s hydropower supply is greatly influ-
enced by the flood season in the Zambezi River, into which
the Shire River flows. When the Zambezi is in flood, the large
volume of water pushes water back up into the smaller Shire
River. This effectively slows down power generation along the
Shire. Further pressure on streamflow as a result of excessive
flooding may actually bring the power-generation process to
a standstill. The problem is at its worst when floodgates at the
Kariba Dam, far upstream on the Zambezi, are opened. That
said, however, controlled release of that water is necessary for
both flood control and to avoid damage to the dam. Inter-state
coordination and the joint management of water supply and
power generation are therefore critically important. This exam-
ple illustrates the need for states to collaborate in order to
maximise the benefits of development options, and also dem-
onstrates that silo approaches to resource management not only
produce sub-optimal deployment of resources, but could nega-
tively affect other resources that are closely related.

Indeed, the importance of scale (spatial and temporal) is
critical to our understanding of transboundary water govern-
ance and the solutions we propose. Depending on the most
appropriate level of scale, different capacities are therefore
required. At the regional economic community (REC) level, for
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instance, there is a need for a system level analysis and
outlook. Specifically, there is need to understand the
role of transboundary waters in promoting regional
integration by providing valuable services such as
energy production; primary products; industry and
domestic water use; and ecosystem services. An
important discussion to have in this regard relates to
the type of institutions that are most appropriate to deal
with this reality. Are water-centric institutions such as
river-basin organisations in fact the most appropriate
vehicles through which to channel development strate-
gies? Water-centric institutions do not (and should not)
operate in a vacuum. They are an important piece
(one of many) of the puzzle in dealing with natural
resource governance and development but will have to
work with other sectors and multi-level institutions to
address root causes of problems and issues.

Complex
Cause

Beyond disciplinary borders: the need
for transdisciplinary responses to
regional development and transboundary
water governance

A summary of transdisciplinarity in the water sector
over 3 decades

Despite these inherent linkages and the common logic of
managing shared resources in an integrated way, traditionally
and historically the water sector’s approach to problem-solving,
socio-economic development and overall water management
has been segmented. In South Africa, this has led to a high
degree of technical and scientific innovation and expertise in
the sector. Since the 1980s, however, this model and related
mindset started to change (King et al., 2003).

Over time, it became widely recognised by South African
academics and researchers that the existing natural resource
management approaches were not adequately addressing the
complex nature of challenges and rapidly changing systems
(Gunderson et al., 1995; Holling, 2000; Kinzig et al., 2000;
Holling, 2001; Folke et al., 2002; Holling et al., 2002; Pollard
and Du Toit, 2008). This redirected focus on integrated
approaches was echoed in the emergence of concepts such as
INRM (Thomas, 2002; Sayer and Campbell, 2004) and IWRM
(Gorgens et al., 1998; GWP-TAC, 2000 Penning de Vries et al.,
2002; King et al., 2003; King and Brown, 2006).

Various other scientific methodologies were developed in
the 1990s, including the Building Block Methodology (BBM)
developed in South Africa (King and Louw, 1998), the Holistic
Approach (Arthington et al., 1992; Arthington, 1998) and the
Expert Panel Assessment Method (Swales and Harris, 1995)
developed in Australia, and the Downstream Response to
Improved Flow Transition or DRIFT (King et al., 2003) devel-
oped in South Africa, to advise on water requirements for the
maintenance of the entire ecosystem (King et al., 2003; King
and Brown, 2006). These methodologies purported that:

*  All major abiotic and biotic components constitute the
ecosystem to be managed

* The full spectrum of flows and their temporal and spatial
variability constitute the flows to be managed (King et al.,

2003; King and Brown, 2006)

Additionally, they relied on 2 assumptions. Firstly, holistic
approaches required the collective technical inputs from
biophysical scientists in disciplines ranging from hydrology,

International

Regional

Complex

Complex
Local Intervention

Effect

Individual

Figure 3
Diagrammatic illustration of relationship between complex
problems and scale

hydraulics, fluvial geomorphology, sedimentology, chemis-
try, botany to zoology. As such, they were highly technical
in nature and outcome. Secondly, these holistic approaches
necessitated a high degree of expertise or ‘deep’ knowledge.
Experienced specialists employed discipline-specific methods
to further an understanding of flow-ecosystem relationships,
and then collaborated with other team members, within the
overarching process of the holistic approach, to reach consen-
sus on environmental flows (King et al., 2003). However, apart
from being highly prescriptive in nature, these approaches did
not sufficiently address the impacts of river changes on subsist-
ence users (King et al., 2003). While DRIFT did attempt to
integrate the latter through the production of biophysical and
socio-economic scenarios, the incorporation of social science
specialists into investigations was limited to investigations of
subsistence users. Moreover, with the exception of a few stud-
ies (see King et al., 2003 for an example of DRIFT’s applicabil-
ity to the Lesotho Highlands Water Project), holistic approaches
focused mainly on the national, sub-national (catchment) or
project-specific levels, with very little scaling up to the regional
or beyond national levels of scale. Their effectiveness at under-
standing the role that water plays in regional integration efforts,
or how holistic approaches can be applied to high-level policy
frameworks, is therefore less obvious. The disconnect between
levels of scale is noteworthy.

Given the nature of complex water problems — regional
in origin but predominantly local in their effects — these
approaches have been highly effective in addressing the local
effects of a complex problem but less so in addressing the
origin of the problem itself. In large part, this outcome is
the result of the prescriptive and targeted nature of holistic
approaches. As illustrated in Fig. 3, complex problems are
comprised of complex causes and complex effects that in
turn require complex interventions. The relationship between
cause, effect and intervention is closely linked to the issue of
scale and indeed can influence several levels simultaneously.
Interventions that fail to capture the multi-levelled nature of
the problem and how it intersects with different levels of scale
produce sub-optimal strategies that are unable to be scaled up
or down for broader applicability. Woodhill (2010) articulates
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3 main reasons why enhanced local and regional action is
important. Firstly, it is the scale at which much directed action
needs to be taken and coordinated. Secondly, it is through
activities at the local or regional level that individuals can
engage in a meaningful debate about complex water problems.
And finally, it is at the regional and local levels that counter-
balancing and political opposition to the power of purely
economic interests, global corporations, or the state, have to be
mobilised (Woodhill, 2010).

Traditionally then, the water sector has been dominated by
‘technical experts’. The development of integrated approaches
and methodologies therefore gave impetus to a new thinking
in the management of water based on integrative and collective
expertise. However, both the pre-1980 scientific thinking and
the subsequent integrated approaches were founded on sound
empirical, technically-driven expertise embedded within a
positivist tradition. In this regard, they have relied heavily on
notions of objectivity, quantification, accuracy, linearity, and
rationality. In many ways this positivist science, sometimes
referred to as ‘hard science’, has been seen as the preferred and
most reliable type of knowledge to base decisions on regarding
water management, thus reinforcing the natural and technical
science preponderance.

Problematising the mainstream response
through complexity lenses

Positivist science is particularly useful when trying to answer
questions that can be understood through reductionism. Issues
that can be understood in this manner behave in a deterministic
and predictable way and are not influenced by normative issues.
However, it should be noted that most issues and problems in
the water sector are complex and inseparable from normative,
ethical and subjective realities (Audouin et al., 2011). These
norms are rooted in locally specific contexts, practices, institu-
tions and beliefs. Positivist science is unable to deal with and
respond to these latter issues that invariably creep into any
research or problem-solving process.

Also, Cilliers (1998; 2001) points out that complex systems
are open and made up of elements that are inter-connected. If
we wish to gain a comprehensive understanding of such a sys-
tem, we need to understand, not only the system itself, but also
the environment to which it is connected. This interconnected
environment needs to be seen as a whole and not studied in an
atomistic or ‘broken up’ manner (Pollard and Du Toit, 2008).
Atomistic understandings run the risk of losing the essence of
the whole. Put simply, complexity thinking dictates that socio-
economic development needs to be seen as an integrated whole.
To separate river management from water’s link to energy, pov-
erty alleviation and so on, is to lose some of the essence of the
entire socio-economic development project. To separate water
in one country from its transboundary implications in another
is to underestimate the complexity of the river. To study water
or sustainable development only from a natural science or engi-
neering viewpoint runs the risk of losing sight of the profound
social, cultural, spiritual, political facets of water and economic
development (Berkes et al., 2003).

Whilst positivist science clearly has an important role to
play in facilitating an understanding around problems facing
socio-economic development and related water management,
it is unable to take cognizance of and respond to the unpredict-
ability, non-linearity, value-based, context-bound nature of
many water problems we are faced with today (Berkes et al.,
2003; Pollard and Du Toit, 2008). In this regard, complexity
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thinking is a critical tool to responding holistically to complex
problems. In contrast to traditional scientific methods that rely
on principles of reduction and disjunction, the logic of com-
plexity requires our knowledge generation and problem-solving
interventions to include seemingly antagonistic, contradic-
tory and complementary strategies (Audouin et al., 2011). The
study of complex challenges in the water sector requires that
the logic of complexity is implemented and applied in practice.
Transdisciplinary, cross-cutting research programmes, and
interventions are believed to be some of the most promising
ways of implementing the inclusive, problem-solving way of
‘knowing and doing,” which we are called upon in complexity
thinking (Audouin et al., 2011).

Given this realisation, there has been a well-documented
and growing recognition of the need for more transdisciplinary
responses to the challenges facing the water sector. However,
the positivist tradition in which modern science and reality (as
we know it) are embedded has produced several limiting conse-
quences to advancing a truly transdisciplinary mindset. Firstly,
it has resulted in the construction of governance ‘silos’, that is
to say, the development of separate governmental departments
of energy, mining, and water. Natural resources are therefore
governed in separate and often isolated sectors. Secondly, it has
resulted in the formation of legal and institutional ‘silos’ - sepa-
rate legal and institutional frameworks to govern these sectors.
For example, policy formulation for any one particular natural
resource often (but not always) occurs with very little coordina-
tion with and inclusion of its linkages with other resources. If
a certain policy does manage to give attention to linkages with
other resources in its text, the manner in which this policy is
implemented becomes counter-intuitive because of the way in
which sectors are structured — one department usually has the
mandate to implement a particular policy with little coordina-
tion with other departments during the implementation stages.
Thirdly, the positivist tradition has resulted in the development
of knowledge ‘silos’ — separate specialists that have acquired
domain-specific expertise to study any one of these issues,
often in isolation.

All of these consequences of the positivist tradition have
contributed to the development of a ‘separate sector’ reality.
This has even led some scholars to point out the inherent ten-
sion in the use of the term, ‘water sector,” as this can similarly
promote a silo-based approach to water management rather
than encouraging an understanding of water as fundamentally
linked to all sectors (Dent, 2011). All sectors engage in the
phenomenon of water just as all sectors engage in the realm
of water (Dent, 2011). The notion of a separate sector being
responsible for water therefore negates the concept of co-
responsibility, co-management, co-operation, and co-ordina-
tion (Dent, 2011). Similarly, it perpetuates an ‘us’ and ‘them’
syndrome and fosters finger-pointing and blaming (Dent, 2011).
However, this does not detract from the fact that a water sector
does exist in the minds of many stakeholders; that extensive
resources have been pooled to improve this sector; and that
scientists have dedicated lifetimes to serving this very sector.
To ignore the sector’s existence, or to call it by another name,
obscures the incremental change needed to integrate it with
other sectors as a first step. Stakeholders in the water sector
should, therefore, not lose sight of the sector’s positionality in
how it responds to complex challenges involving water and how
it interacts with stakeholders outside of the sector. Moreover,
they should acknowledge the sector and cautiously work
with it in order to maintain buy-in and to circumvent sectoral
sensitivities.
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The societal response to the ‘silo’ paradigm has therefore
been to perpetuate this reality by creating ‘silo’ teaching of
university curricula; a lack of social scientists involved in so-
called ‘technical issues’; funding agendas that tend to favour
natural science methodology and thus support less social sci-
ence research; an organisational bias favouring natural scien-
tists and technical experts in research organisations; and high-
level political decision-makers relying on technical experts for
the information they need (Jacobs and Nienaber, 2011) .

This is tied to the (mis)perception that ‘hard science’ is
more accurate and valuable than the ‘soft” and often qualita-
tive science of social scientists. Despite these challenges,
there is growing recognition of the need for social scientists
equipped with skills, understanding and passion for govern-
ance issues in the water sector. A social science presence
is important as social scientists have unique expertise in
cultural, behavioural and societal realities. This equips
them with the skills to interpret subjective, objective,
inter-subjective and structural aspects of society. This aids
understanding of the social developments, needs and draw-
backs of a context. Also, social science has a familiarity
with institutional capacity-building mechanisms and thus
can offer critical support to the bodies and individuals that
are mandated to manage water in the region. Furthermore, a
primary goal of social science is to influence public policy
by general practical knowledge that can assist policy-
makers to make informed decisions and in so doing foster
more effective policy and governance options (Jacobs and
Nienaber, 2011).

In summary, transdisciplinary science has the added chal-
lenge of being embedded within a world that is dominated by
a positivist tradition underpinning the way we think, act, and
structure our governance systems. Conducting transdiscipli-
nary research to address complex regional water challenges
requires us to acknowledge this duality. On the one hand, the
sector acknowledges that the game has changed significantly;
on the other hand, longstanding practices, understandings and
ways of doing things remain influential.

Beyond transdisciplinary teams: the need for
‘transdisciplinary’ individuals

An overview of transdisciplinarity

If complexity thinking is the vehicle through which to achieve
truly integrative approaches, transdisciplinarity is the fuel to
get us there. Transdisciplinarity is more than a new discipline or
supra-discipline — it is a different manner of seeing the world,
and one that is more systemic and more holistic than before. In
so doing, it extends enquiry through various levels of reality and
organisations. The transdisciplinary approach facilitates a deeper
understanding of complexity and complex problems by examin-
ing the different facets of reality through the lens of multiple
perceptions. This is only possible through the collaboration of
multiple actors, and through acknowledging positionality and
different knowledge forms. Transdisciplinarity therefore tran-
scends the notion of a new and innovative research methodology
in the sense that it is more than a way of conducting research,
but rather the ‘position’ or ‘approach’ a scientist takes in his or
her thinking and positionality regarding problem-solving (Jacobs
and Nienaber, 2011).

It should be noted that this view of transdisciplinarity has
been conceptualised in a range of disciplines by various scholars.
Given the widespread interest in the term, there is also a certain

degree of inconsistency about how closely related terms like
multidisciplinarity and transdisciplinarity are. Some authors
will, for example, refer to multidisciplinarity when describ-

ing the same features that are given by authors writing about
transdisciplinarity. The authors note this overlap of terminology
in the literature but specifically subscribe to Max-Neef’s (2005)
definitions in which he suggests that multidisciplinarity occurs
when a group of experts belonging to various disciplines col-
laborate on a project or initiative and produce an outcome that
will deal with an issue in terms of many different angles but will
not necessarily fit together comfortably as a synthesised whole.
There is growing endorsement of the importance of creating
multidisciplinary teams to deal with complex problems. Whilst
such teams are quite widespread, few are able to move beyond
multidisciplinary understandings towards more inclusive and
coherent transdisciplinary synthesis.

Max-Neef (2005) suggests that there are 2 ways of under-
standing the concept transdisciplinarity. There is the so-called
‘weak’ and ‘strong’ version of the concept. Weak transdisci-
plinarity functions as described in Fig. 4. An action can be
considered transdisciplinary when there is evidence of more
than one block being present on each of the levels shown.
Thus, ‘weak’ transdisciplinarity is seen as a method supporting
transdisciplinary work which calls on a large number of differ-
ent actors to answer various types of questions when grappling
with a complex problem (Jacobs and Nienaber, 2011).

In contrast, strong transdisciplinarity is more than just a
method to systematically solve complex and changing prob-
lems. It is a unique positionality and approach to science and
problem-solving. Transdisciplinarity, in this case, calls on
individuals to grapple with the limitations of binary, linear
and rationalist logic that dominates the scientific world. This
implies the recognition of multiple subjective realities, acces-
sible through different levels of perception. Moreover, there
is permeability between these different levels of reality which
allows for links to be formed between them. Within this
system of complex interlinkages there is likely to be a variety
of tensions and contradictions, but also complementarities,
between the whole and the parts of a system, and between the
observer and the observed. By maximising the leverage that
this multi-level approach allows, individuals are required to
be constantly reflexive about their positionality, the subjec-
tive perceptions they hold, their world views, and their belief
systems (Jacobs and Nienaber, 2011). In essence, strong
transdisciplinarity requires an internalisation of this thinking
within the individual, beyond, but in synergistic alignment
with, the collective understandings of teams. The primary
unit of analysis, in this case, is the individual, and the manner
in which he/she is able to adopt an individualised understand-
ing of transdisciplinarity (Jacobs and Nienaber, 2011; Max-
Neef, 2005).

This being said, part of the challenge of adopting a
transdisciplinary perspective and way of operating is that it is
difficult to know how to start. It is in many ways a project that
resists formalisation and clear criteria which can be adhered
to in order to achieve its goals. However, when sifting through
the body of literature on this topic a number of key features
of transdisciplinarity can be identified. These 6 criteria can
be used as a broad guide when applying a transdisciplinary
approach to problem-solving, and can also be used as a set of
goals for those aspiring to achieve transdisciplinary practice:

¢ Interlinked levels of reality
This is about acknowledging that there are different levels
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conceptualisation

transdisciplinarity
(Max-Neef, 2005)

Figure 4
Max-Neef

of ‘weak’
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and perspectives of reality. The objective and the subjec-
tive, natural and social systems all constantly intersect.
There is the perspective of individuals, of communities,

of experts, of politicians, of nature itself as a silent stake-
holder; which all interact and intersect with each other.
Reality occurs at different levels of scale, in different places
and times. Also, these levels of reality are consumed by
relativity as no level of reality is complete on its own. The
picture is only made complete by the multiple and often
incomprehensible connections to other levels of reality and
perspectives (Nicolescu, 2005).

Different types and forms of information

There are many different types of information. Information
can be empirical (answering ‘what exists?’ questions),
pragmatic (answering ‘what are we capable of doing?’
questions) and ethical or normative (answering ‘what do
we want to do and what should we be doing for the benefit
of future generations?’ questions) (Max-Neef, 2005). There
are also different forms in which knowledge can emerge.

It can be formally written or passed through a set of uni-
versally accepted rules; it can be written but only subject
to local, context-specific issues; it can be undocumented
and contained in people’s memories and experiences; it can
come from experts, cultural practices, ordinary citizens,
and so on (Fabricius et al., 2006; Audouin et al., 2011).
Knowledge produced by multiple actors

Knowledge production needs to occur through an inclusive
process that includes multiple actors. These actors can
include a variety of experts belonging to various disci-
plines, actors from civil society, actors from government,
holders of lay knowledge, interested end-users and so on
(Luks and Siebenhuner, 2007; Funke et al., 2011). It is this
intercommunicative process between different actors that
helps to produce knowledge that is relevant to end-users,
appropriate to the problem at hand, and trusted by end-
users (Lawrence and Depres, 2004; Russel et al., 2008).
Knowledge that takes account of the normative questions
When acting or doing research in a transdisciplinary

manner it is impossible to avoid coming up against norma-
tive or value-based issues. This is because every person is
consciously and unconsciously shaped by a value system.
Thus, knowledge does not exist in isolation from the social,
political and cultural context in which it is used and pro-
duced. Choices will always have to be made that cannot

be backed up scientifically (e.g. the range of issues to be
addressed as identified by stakeholders, the purpose of the
study which can be influenced by the nature of the funding
agency, political imperatives or the strategic priorities of
the research institutes involved and the skills, time, budget
and data, available to the study) (Luks and Siebenhuner,
2007).

Acknowledging complexity

Acknowledging complexity involves the recognition that
complex problems are made up of multiple non-linear,
interconnected parts (Lawrence and Depres, 2004;
Nicolescu, 2005). It is often the connections between these
parts that make it unique. Thus complexity cautions against
breaking complex challenges or ideas into small parts as
this can result in losing the essence of or changing the very
thing being studied. Thus problems need to be faced as
holistically as possible, rather than in a fragmented process.
This applies both to the process of research, but also to
practice (Cilliers, 1998; 2001). Silo approaches to dealing
with development are unlikely to succeed as they try to
compartmentalise a complex issue that can only be dealt
with in an integrated and holistic manner.
Context-specific and bounded knowledge

The transdisciplinary approach deeply accounts for spe-
cific contexts. This means that intrinsic to understanding,
researching or responding to a given problem is the need to
understand the specificities of the area in which the issue

is situated. This is about understanding the culture, people,
history, politics, social dynamics, biophysical specificities
and so on of a certain area as these factors shape and are
part of the issue (Lawrence and Depres, 2004; Horlick-
Jones and Sime, 2004; Funke et al., 2011).
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Whilst it is clearly a huge undertaking to move towards a
more transdisciplinary paradigm it is increasingly important to
rise to this challenge. Russel et al. (2008) cite 3 crucial reasons
for the growing need for transdisciplinary responses. Firstly,
they point out that knowledge innovation and services are
increasingly central to economic growth. The type of knowl-
edge that is in demand is that which has practical application
and has been produced in partnerships. This knowledge needs
to be trusted and ‘owned’ by end-users. In order for this trust
to emerge, knowledge essentially needs to be socially robust
which implies that it needs to have context relevance, support
from a wide range of stakeholders and be able to fit into the
normative terrain of the context to which it will be applied
(Gibbons, 1999). Given the particular demands of the increas-
ingly influential knowledge market, it is necessary to use
transdisciplinarity to respond to this demand. Secondly, there
is a growing concern about the state of the environment. It is
increasingly recognised that knowledge that can contribute
to environmental sustainability needs to be able to deal with
the complex interconnections between the social and natural
environments. Thus it is imperative for actors from different
disciplines (social and natural sciences) as well as actors from
other sectors with different realities and different matters of
concern to come together in a transdisciplinary manner to
respond to environmental challenges appropriately. Thirdly,
the general public is increasingly engaged in their own infor-
mation-gathering and monitoring activities. This is resulting
in a public that is both ever more dependent on knowledge but
also more sceptical about it. Thus, it is important to draw the
public and end-users into knowledge production and problem-
solving processes to gain their input and trust of the knowledge
that is produced. These criteria are therefore both applicable
to transdisciplinary team contexts, but also are invaluable to
individuals such as high-level policy-makers influencing the
regional water policy landscape.

The role of the ‘transdisciplinary individual’
in facilitating regional integration and
development

The importance of individuals and politics to the success or
failure of effective water governance in Southern Africa is
under-researched despite being critically important. Swatuk
argues that water governance in Southern Africa exists within
a context of differently empowered actors who negotiate

and renegotiate roles and rights to resources (Swatuk, 2002;
2005). This may have positive consequences (a close-knit
community of technical experts based on trusting relation-
ships, a wealth of knowledge and experience in the water
sector) and negative consequences (power asymmetries and
an elite epistemic community, and institutional memory loss
when these individuals leave their employment as alluded to
previously). These individuals have succeeded in persuading
their constituencies of the moral appropriateness of specific
codes of conduct relating to transboundary water governance.
In essence, key individuals have played a significant role in
shaping standards of behaviour, and best practice regarding
transboundary water governance in Southern Africa (Jacobs,
2010). The clarity with which policies, legal and institutional
frameworks are drafted, is therefore influenced by an indi-
vidual dimension. That is to say, key individuals play a major
role in the framing of policy debates, best practice in govern-
ance structures and priority areas for policy, the way in which
they are codified, and the degree of socialisation in terms of

influencing others’ uptake of these norms, beliefs and princi-
ples (Jacobs, 2010).

A significant opportunity to accelerate development from
a water perspective in this regard is the need to train leaders
that can speak different (technically-specific) languages. This
speaks both to the importance of transdisciplinarity and the use
of multidisciplinary teams to better understand the interlink-
ages of resources, as well as the role and need for individuals
who are able to adopt a broader and more holistic mindset
indicative of Max-Neef’s (2005) ‘strong’ transdisciplinarity.
Advancing this debate may include the identification of particu-
lar personality types or personality profiles for transboundary
managers.

It is, however, important to emphasise that the need for
‘transdisciplinary individuals’ in no way renders the role of
the ‘transdisciplinary team’ null and void. On the contrary,
they are both essential if the origin as well as the effects of
complex problems are to be addressed. Additionally, there will
always be some individuals who are more prone to embracing
this ‘transdisciplinary profile’ as described above and others
who are more prone to achieving depth and specificity in their
research, and whose expertise will be invaluable in transdis-
ciplinary team contexts. The two are not mutually exclusive.
Both are therefore needed to advance specific objectives
within transdisciplinary governance for regional economic
development.

Whilst an enormous amount of work has been done to
identify what transdisciplinarity is and how to create transdis-
ciplinary teams, less consideration (within the literature on
transdisciplinarity) has been given to the idea of what it means
to internalise the transdisciplinary perspective on an individual
level. How does one identify, train or become a transdiscipli-
nary person? This is a necessary ‘next step’ as ultimately the
transdisciplinary team is only as strong as the individual team
member’s capacity to understand and internalise the complex-
transdisciplinary logic. Given the identified ‘key features’
of transdisciplinarity, it is clear that a number of traits in an
individual are crucial to being able to internalise the transdisci-
plinary perspective.

Firstly, this individual needs to be able to build networks
within the domain of the ‘unfamiliar’. Essentially this has 2
facets to it. It is necessary to learn to build and collaborate with
people beyond one’s own discipline/sector/department/country.
This is often done by building transdisciplinary teams with
a goal of producing integrated knowledge and co-producing
knowledge. End-users, impacted groups and interested parties
need to be given the chance to participate, advise, co-define the
problem and contribute their own knowledge (which is often
different to so-called scientific knowledge). Building diverse
networks is about social scientists collaborating with natural
scientists, government working with researchers, research-
ers partnering with civil society and local communities. This
is invariably a process that requires patience, trust-building
and willingness to step out of one’s comfort zone (Giri, 2002).
These diverse networks also act as sources of information. The
availability of reliable, comparable and relevant data across
the region remains a key constraint to effective planning and
development. This ranges from biophysical data on surface and
groundwater resources to social and economic data that should
be key criteria for selecting the best development options. The
ability of individuals to source different kinds of data from dif-
ferent sources proves invaluable in facilitating decision-making
at the regional level.

This individual also needs to be able to sustain these
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networks across space and time. The need for diverse and
complex networking has been recognised and endorsed by

the SADC Water Division at regional level. This division,
amongst other activities, hosts a variety of events that promote
dialogue amongst players in water governance and regional
development. A prominent example is the annual SADC Multi-
Stakeholder Water Dialogue. This activity is promoted by the
Water Division’s Regional Strategic Action Plan. Since 2007
this Dialogue has been used as a platform for regional stake-
holders to discuss and share experiences. The overall theme
of these talks is focused on ‘watering’ development within

the SADC region and highlighting how IWRM approaches
can address key aspects of socio-economic development and
poverty reduction in Southern Africa. The Dialogue is cross-
sectoral in nature and promotes the view that ‘water is every-
one’s business.” It aims to bring together the resource keepers,
users of the resource and those who make influential decisions
that have an impact on the resource both positive and negative,
but who may not necessarily form part of the immediate water
sector (SADC, 2011).

Secondly, the transdisciplinary individual needs the capac-
ity to engage in meaningful dialogue as this is the mechanism
that unlocks the opportunity to understand, co-create and
build networks. Indeed, Scharmer’s Theory-U-inspired model
is noteworthy here to describe how emerging leaders should
innovate across sectors (Scharmer, 2009). Scharmer (2009)
argues that meaningful dialogue occurs at multiple levels
of scale and at different phases of project implementation in
different ways, but starts with ‘deep listening’ to all key play-
ers. Such dialogue requires that you ‘suspend (your) own point
of view as the only point of view and recognise that there are
multiple equally important points of view to be expressed’. By
releasing defensiveness about your own viewpoint emergent
synthesis can arise (Giri, 2002). Dialogue also needs to happen
in a manner that is sensitive to power relations. If one actor
is perceived to be powerful, other people in the conversation
may feel too intimidated to speak. This dynamic needs to be
carefully managed to foster fruitful dialogue. This point is of
critical importance to policy-makers operating at the regional
level as a result of the inherent power asymmetries due to a
region’s geopolitics, with some countries being more able to
influence policy decisions because of socio-economic clout,
military hegemony, human capacity, and/or influential alliance.
Alleviating power asymmetries requires, amongst other things,
the development of a regional community of interest around
water and regional integration efforts (Jacobs, 2010). The SADC
region has been particularly successful at fostering this through
policy harmonisation in the water sector. The challenge is now
to link these processes to regional integration activities such
as trade and economic development to reduce economic power
asymmetries and to increase regional harmonisation. At the
regional project-level, when defining transboundary govern-
ance projects, we need to be cognizant of sectoral boundaries
and try to facilitate cross-sectoral learning as a means to bridge
this divide. Mechanisms for effective dialogue should be devel-
oped and implemented. These can range from the participative
development of shared visions, to objectives and strategies and
decisions on which development options to jointly pursue. Such
dialogue should extend from the highest political levels, through
to technical and private sector involvement to communities and
individuals. The dialogue should also cut across horizontally to
bring together different sectors and disciplines. Such joint action
will create a fertile environment for the effective implementation
of results from other areas of development support.
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Thirdly, it is important for the transdisciplinary individual
to be embedded within their own discipline, sector and con-
text from which they operate. Embeddedness firstly entails
that the individual recognises the multitude of perspectives,
assumptions, possible contradictions and lack of homogene-
ity in his/her own discipline, sector, and context (Giri, 2002).
Embeddedness also requires that the individual understands
his/her own context in relation to other contexts, people and
actors. How are you different? How are you similar? Where can
you build synergies with other disciplines or sectors and other
actors? Also, by being deeply rooted within a specific disci-
pline and/or sectoral viewpoint it should become less threaten-
ing to move beyond one’s own context. This enables the indi-
vidual to understand, incorporate and collaborate with others
as his/her own training continues to be a deep part of learning
and experience even if for a while it is necessary to draw on
the perspectives of a different discipline or actor to effectively
solve a problem. In practice, people involved with managing
water are regularly faced with the issue of being embedded in
one discipline and context, but forced to face issues outside of
their ‘comfort zone’. A government scientist, for example, who
makes recommendations about groundwater flows, will find
their fairly technical work of groundwater monitoring being
pulled into more social and political issues when faced with
questions like: What are the social impacts of polluted ground-
water? What are the transboundary implications of groundwa-
ter use? Who is responsible for dealing with the repercussions
of polluted groundwater? Such complex questions necessitate
talking to representatives from the mining industry, the private
sector, activists, land-owners, local communities, river-basin
organisations, various provincial governments and so on. This
is not the ‘traditional’ realm of a groundwater expert but a
realm that is necessary to engage in, in order to understand and
deal with problems appropriately (Hobbes, 2010).

The issue of embeddedness of individuals is also important
to consider, as one of the common criticisms of transdiscipli-
narity is that disciplinary depth (years of experience and deep
knowledge acquisition in a specific field) is sacrificed. One
loses track of one’s own discipline and struggles to find time
to prioritise ‘deep’ knowledge acquisition if too much time is
spent trying to work with people of other disciplines or sectors.
However, we suggest that the loss of disciplinary depth is not
directly linked to a pursuit of transdisciplinarity because of the
ongoing importance of embedding oneself within a discipline.
Instead, different people tend to gravitate towards different
mechanisms of building their careers. Some feel the desire to
pursue commitment to a narrow set of disciplinary goals and
‘depth’ in a specific issue, whilst others are energised by more
generalist ways of building their careers. Both routes are neces-
sary components of building holistic responses to problems.
The challenge is to be able to identify when one or the other is
needed in specific situations. Indeed, the development of high-
level policy decisions at the regional level necessitates individ-
ual policy-makers to have a broad knowledge and experience
with a range of sectors, development opportunities and national
contexts in order to be able to identify linkages that can facili-
tate regional cooperation.

Fourthly, this transdisciplinary person needs to have a
powerful societal conscience and awareness because ultimately
transdisciplinarity is about grappling with the ethical question
of what ‘ought to be done’ for the benefit of future genera-
tions (Max-Neef, 2005). Thus any person who internalises a
transdisciplinary perspective will have internalised the idea
that their actions need to move beyond the self and be focused
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on issues pertaining to broader societal benefit. Thus, indi-
viduals need to balance their own personal career aspirations
and desires with awareness that what they do now needs to
contribute to a long-term picture of growth and sustainability
for all. For example, the need for ethical and socially conscious
citizens and experts has been strongly articulated over the

last 20 years by hydrosolidarity proponents. Part of the hydro-
solidarity vision is the belief that in order to balance delicate
upstream and downstream asymmetries in rivers, to ensure
long-term ecosystem sustainability, and to balance the complex
links between water and other activities, it is essential to have a
generation of conscious, caring and aware ‘hydrocitizens’.

Fifthly, the transdisciplinary individual needs to be able to
think in a complex, interlinked manner and deeply relate to the
logic of complexity. Scharmer (2009) refers to a similar concept
of ‘shared seeing and sensing’ of the current situation and of
emerging future possibilities. This requires all stakeholders to
see themselves as part of the whole (Scharmer, 2009). Thus this
person sees fragmentation of knowledge as inappropriate, sees
knowledge production and reality as being defined by hybrid,
non-linear, reflexive phenomena that are interconnected in a
complex manner. In addition, local contexts are intrinsically
important to understanding any phenomenon or solving any
problem (Lawrence and Depres, 2004).This implies that the
transdisciplinary individual is able to identify issue-specific,
sectoral, country, and other scale-related linkages despite the
hierarchical and silo-based structure of departments, i.e. how
local contexts influence and are influenced by national, regional
and international contexts, how various sectors are directly and
indirectly connected, etc. It also implies that the transdiscipli-
nary individual has a diverse network and is able to bring the
‘right people’ together at the right time. These characteristics
point to the importance of context and the role it plays in deci-
sions and behaviour.

Finally, the transdisciplinary individual needs to have a
modest positionality (Cilliers, 2001; 2005). This is about admit-
ting that given the complexity of the world and the problems
we try to address in relation to regional economic growth, it
is impossible to ever perfectly solve or understand an issue
completely. The pursuit of knowledge is always imperfect.
Similarly, there is never a perfect solution to a problem. Policy-
makers need to acknowledge this frailty within the context of
their work at the regional level.

Most importantly, the transdisciplinary individual recog-
nises the co-existence of a governance framework embedded in
the positivist tradition and the sectoral awareness of the com-
plexity of water-related problems in the region. By adopting
a flexible approach, the transdisciplinary individual is able to
constantly oscillate between these 2 paradigms producing itera-
tive, ‘learning-by-doing’ methods of advancing water’s role in
regional economic integration and development.

The role of young water professionals in taking
up the transdisciplinary challenge

We therefore need people who can embrace this individual
transdisciplinary challenge (Scharmer, 2009). One of the
challenges facing all sectors in Southern Africa is the reality
that many of the experts are fast approaching retirement age.
Indeed, there has also been an exodus of skills out of Southern
Africa in recent years due to an array of factors ranging from
increases in crime, to lack of confidence in the government,
and social mobility. The transnational mobility of highly skilled
people is recognised; however, there are considerable variations

in occupational mobility patterns. Water specialists in African
countries often emigrate to apply their trade in developed
countries, but also move to international and multi-national
organisations. Similarly, South Africa attracts significant
capacity, particularly from Zimbabwe, where highly skilled
people seek economic security. Essentially, this means that the
‘faces’ of the water sector move around a lot as they are drawn
to various opportunities to develop their careers (Dent, 2010).
For the water sector the repercussions of this reality include
high staff turnover; the loss of skills and institutional memory
due to the departure of experienced staff; little or no career
path and succession planning; the appointment of non-technical
personnel to management positions requiring technical experi-
ence; as well as the absence of well-structured educational and
training programmes suitably targeted to all stakeholders in the
water management chain. These factors impact institutional
effectiveness as it involves a large degree of re-learning and re-
building of trusting relationships. However, this problem is not
unique to South Africa with neighbouring states experiencing
the same challenges. When experienced staff members leave
the sector or reach retirement age, institutional memory loss
occurs, with younger staff not being able to fill their shoes fast
enough. A 2006 Water Research Commission (WRC) report
concluded that institutional memory loss results in negative
impacts on service delivery and opportunities for co-operation,
particularly where mechanisms to institutionalise individuals’
knowledge have not been put in place (Pegram et al., 2006).

Part of the perceived reason for the high degree of skills
flight, is that the older generation of professionals (known as
the baby-boomer generation) is the largest generation of active
workers yet and thus there are more people leaving the work-
place than entering it to replace them (Glass, 2007). Thus the
future of the water sector strongly depends on an incoming
generation of relatively young people to rise to existing and
emerging problems. Given this reality it is important to con-
sider the capacity of this generation of young water profession-
als to rise to the challenge of the transdisciplinary individual.
The younger working professional is either part of Generation
X which, depending on which authors’ dates are used, falls
broadly between 1965 and 1981, or part of the Millennial
Generation, that is the group of people who were born between
1982 and 2002. Extensive research has been done over the
years on the characteristics of different generations and how
this impacts on their interests, expectations, capacity and views
of the world (Glass, 2007). Whilst the importance of under-
standing the individual and his or her specific traits remains
important, it is useful to refer to this generational literature to
gauge generally what we can expect from the younger genera-
tions and how this relates to the water sector, how they can
contribute, what they need, and how they should be educated in
preparation for the day when they have to fill the shoes of older
and more experienced professionals.

Children of Generation X are also often referred to as the
‘latchkey kids’ as they were the first generation to experience
having both parents working outside of the home. They tend
to be quite cynical about government as they have seen some
of the mistakes government has made during their lifetimes.
Company loyalty is not a top priority for this generation as they
tend to be quite entrepreneurial and individualistic. This gen-
eration is efficient, likes flexible working hours and learning
opportunities. They are comfortable with technology although
not on the same level as the Millennial Generation (Alch, 2000;
Howe and Strauss, 2003, as cited in Muntz, 2004; Gursoy et al.,
2008; Glass, 2007). As a general rule, Millennials have been
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raised by ever-present parents and teachers who have guided
and supported their development and choices throughout their
lives. Thus this is a generation who is at ease with mentor-
ing, expectations, support and supervision. They highly value
mentoring and feedback in the workplace. This generation
tends to be confident and they have great expectations of
themselves and others. They are free thinking but tend to
have a preference for teamwork. They enjoy challenges, want
structure to their day and desire respect from early on in their
careers. This generation favours a high-tech environment.
This trait is particularly distinct amongst Millennials as they
are the first generation to have been born into a technology

or digital age of computers, internet, cell phones and related
technology. Given this exposure to technology Millennials
tend to be at ease when linked into technology-based net-
works and are socially aware given the ease with which they
can be updated about world events. This generation does tend
to have difficulty thinking deeply about issues, perhaps due
to their over-abundant access to information which is hard to
sift through and prioritise. They also tend to struggle to create
their own deadlines, priorities and plans in their lives given
the prominent role that their parents have played in doing

this for them when they were younger (Alch, 2000; Howe and
Strauss, 2003, as cited in Muntz, 2004; Gursoy, et al., 2008;
Glass, 2007; Donnison, 2010).

In Table 1 the discussed traits of an ideal transdisciplinary
person and the traits of the younger working generations are
combined in an attempt to detect some of the challenges and
opportunities that this generation faces in rising to the challenge of
becoming transdisciplinary people. Given that young professionals
possess a unique skills set, institutions can leverage this by build-
ing workplaces that foster open communication and learning, par-
ticipative leadership and quality of life. Secondly, clearly defined
functions, roles and responsibilities as well as succession plans
should be put in place to ensure that knowledge is transferred in a
sustainable manner. Thirdly, employers need to identify how dif-
ferent generations operate in a professional environment as well as
the unique characteristics they offer an organisation.

Acknowledging the limits to transdisciplinarity
at the regional level

While it has been argued that the role of the transdisciplinary
individual in furthering an understanding of complex water-
related issues in regional integration efforts is significant, it is
also important to acknowledge the difficulties in finding and/
or grooming individuals that are predisposed to adopting this
mindset.

Additionally, while the key features of transdisciplinarity
have been outlined above, and guidelines provided for how

Table 1
Key challenges and opportunities facing younger working professionals when developing the skills needed to be a
‘transdisciplinary person’

Traits of a transdisciplinary
person

The capacity of younger working professionals to rise to the transdisciplinary challenge

Able to build networks and .
Team oriented

- Open to change, new technologies

- At ease with technology which facilitates networking

- Like to work in a flexible manner

Accustomed to being ‘linked in’ all the time

- Enjoy constant feedback which wide networks can facilitate

PROS

work in teams within the
domain of the ‘unfamiliar’

tional differences

Are used to having their time structured and being told what to do which means that they CONS
struggle when there is no one to advise in unfamiliar terrain

Technology-based networks (which young professionals are generally skilled with) cannot
replace meaningful face-to-face contact

May struggle to communicate with people from older generations given the stark genera-

- Confident and thus not afraid to engage in dialogue PROS
Capacity to engage in - Able to engage in dialogue using various technologies (Skype, Twitter, etc.)

meaningful dialogue -

Communication skills are perhaps not adequately developed given over-dependence on CONs
technology-based communication (Skype, e-mail, chat, Facebook, blogs, etc.)

Embeddedness of one’s

- These are ‘big picture’ individuals given their exposure to an array of world issues and PROS
flexible approach to building degree programmes.

own discipline

- This generation has grown up in a truly globalised era, and is faced with more multiplicity CONS
and diversity than any other generation before. This may make focusing and embedding
oneself in a particular area of expertise a difficult choice to commit to.

- Ahighly socially aware generation — tend to be socially conscious and wish to serve a PROS
community
Societal conscience - Tend to experience major social upheaval from a distance, i.e. via live streaming, CONS

photographs, blogs, and Twitter. Thus awareness of social issues does not necessarily come
in a personalised form given the distance from the actual context that technology creates.

Able to think in an complex |- At ease with multitasking b
interlinked manner - Bombarded with so much information — deep thinking skills are often sacrificed CONS
- Has seen world events (terrorist attacks, tsunamis, climate change) and how difficult these PROS
Modest positionality problems are to deal with — modesty imposed by societal experience
- Tend to be over-confident and think of themselves as ‘achievers’ CONS
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individuals can internalise a transdisciplinary mindset, it is dif-
ficult to operationalise a skills set that individuals should have.
The bold career moves required to obtain a diverse portfolio
are daunting, particularly given the scepticism with which

high staff turnover and ‘jumping jobs’ are received. However,
it should be borne in mind that even when we are able to step
outside of our comfort zones and overcome the initial fear of
adopting a transdisciplinary mindset, having a wide range

of experiences on a résumé does not constitute the automatic
predisposition to being a transdisciplinary individual.

One of the most significant challenges to transdisciplinar-
ity is that it takes its toll on individuals. Firstly, the need for
multiple perspectives and inputs is a time-consuming process,
requiring much patience and perseverance. Additionally,
project budgets are rarely designed to include transdiscipli-
nary processes. As such, there are few resources committed
to incentivise integrative activities. And given the time com-
mitment and personal interaction time required, individu-
als may find it frustrating to work in this environment. The
understaffed and over-capacitated SADC Water Division is a
good example of how taxing it can be for the few staff mem-
bers employed in this capacity to work in a cross-sectoral and
cross-country domain; not only do they have to represent the
region at national conferences in all member countries, but they
also have to coordinate regional and international activities.
Transdisciplinarity should therefore not be viewed as a one-
dimensional tool to ‘fix things’. Moreover, transdisciplinary
projects produce complex interventions and outcomes, which
are time-consuming to implement.

Conclusions

This paper has presented a case for transdisciplinarity, not
only as a supra-discipline, but also as a methodology and a
way of seeing the world. Specifically, it attempted to scale up
the relevance of the transdisciplinary discourse to the regional
level to examine the role of water in regional socio-economic
development and integration efforts. These are complex issues
that need to be addressed in an integrated and transdisciplinary
manner..

Secondly, the importance of individuals to the success
or failure of specific regional water-governance projects
was emphasised. As such, the paper examined the role of
individuals in internalising transdisciplinarity. The role and
generational characteristics of young water professionals was
interrogated. In many ways, young water professionals are
strategically placed to take up the challenge of transdisciplinar-
ity in the water sector in the future, but need to be groomed in
order to be able to effectively address the complexity of water-
related problems. The role of the individual in relation to the
transdisciplinary project has been analysed in several discipli-
nary-specific analyses, such as education sciences. However,
more research needs to be conducted on the role of the indi-
vidual in actively addressing complex water-related challenges,
in redefining the manner in which multiple sectors cooperate
around these issues, and ultimately influencing the direction of
socio-economic development at the regional level.

Global change necessitates the exploration of new and alter-
native approaches to the way we govern natural resources. This
requires us to look at issues of water governance from a multi-
level lens, one which emphasises the multiplicity of actors,
scale, power, knowledge and agency. Very importantly, it
necessitates transdisciplinarity as an appropriate research chan-
nel through which to address new and emerging challenges and

complexities, such as climate change, increasing water scarcity,
loss of skills and social inequality.
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