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Resilience Thinking on the 
Natural and Social Science Knowledge Schism 

 
Sherwood, L, Funke, N, Nortje, K, Van Wyk, E 

 
Introduction: 
 
There has never been a greater need for engagement with the concept of resilience 
thinking than at the present moment. This is because knowledge systems are exhibiting 
shortfalls in coping with the complex social-ecological problems1 that the world faces 
today and in achieving sustainable development imperatives. Knowledge systems are 
understood to be the systems in which the natural and social sciences reside and are 
comprised of scientists from various fields of study within these disciplines who 
engage in scientific inquiry in order to learn more about the natural and human world. 
An alarming number of scientists at the United National Intergovernmental Panel on 
Climate Change highlight the gravity of the socio-ecological situation the world 
currently finds itself in. As a result, the task of crafting a policy response to this 
multifaceted challenge requires integrated, trans-disciplinary and flexible knowledge 
systems. At present, there is a need to manage our social and natural science 
knowledge systems (Chartrand, 2002), and fill in gaps where capacity to respond to the 
complex knowledge demands posed by global climate change is weak.  
 
In this paper we suggest sustainable development has created new and pressing 
knowledge demands which our current knowledge systems can not adequately address. 
We propose the application of a resilience approach (Walker, Salt, 2006) to knowledge 
systems as a way of interpreting the evolving relationship between them over time, 
how they currently relate to each other and what can be done to overcome some of the 
obstacles to integration between them. Furthermore, we use resilience thinking to 
expose the risk associated with high levels of knowledge specialization and a lack of 
interconnectivity between the natural and social sciences required to solve the complex 
human-environmental problems of today. Having applied  resilience thinking to 
determine the status quo of the relationship between the two knowledge systems, we 
use interviews to link the theoretical need to integrate knowledge with ‘on the ground’, 
everyday experiences of practicing social and natural scientists, to demonstrate where 
current queries and opportunities for integration lay. The interviews reinforce a broad 
recognition that knowledge integration is needed, and highlight the challenges to doing 
it, as well as some pragmatic lessons learned on what works.  An attempt will further 
be made to elucidate some key ingredients to successful scientific integration by 
providing a case example.  This case example takes the form of a researcher’s 
reflections on the dynamics among a group of scientists working on a conservation 
project and offering some generic tips applicable to a range of scenarios where 
knowledge integration is needed.  

                                                 
1 Worldwide, humans have converted one third of the land area to agricultural and urban use and most of the 
remainder is too dry for agriculture. Global grain production will need to increase by forty percent to meet demand 
by 2020. Sixty percent of the atmospheric concentration of carbon dioxide since 1750 has taken place since 1960, 
attributable to fossil fuels and land use changes and capture fisheries and fresh water, vital ecosystems, are beyond 
levels that can be sustained at current levels, let alone future ones. One quarter of commercial fish stalks are over 
harvested. Freshwater usage exceeds long term accessible supplies while ground water supplies are already over 
drafted (Millennium Assessment (2005) 
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Resilience Thinking on Knowledge Systems 

Resilience is a concept anchored in the ecological sciences, but is equally useful as a 
"metaphor" in describing what happens when shocks or disturbances occur and in this 
context, those related to global climate change, be they natural disasters, health crises 
or social economic upheavals. In ecology, resilience refers to the capacity of a system 
to absorb perturbations from, for example, climate change and system wide changes 
arising from economic development as well as the capacity of the system to re-build, 
renew and reorganize afterwards (UNESO, 2007). Loss of resilience can cause rapid 
transitions or shifts into qualitatively different states and configurations with 
consequences for people, ecosystems, knowledge systems, or whole cultures. The use 
of the resilience concept is now rapidly spreading to social sciences, policy and 
business.  

The value of using a resilience approach to interrogate poorly integrated knowledge 
systems, which subsequently are unable to meet current knowledge demands, can be 
illustrated by a quote from anthropology. “Resilience studies pursue knowledge of how 
systems respond to change and how to prepare for future change (Nelson, 2007). In 
this case then, we use a resilience approach to indicate how the relationship between 
the knowledge systems has responded to change over time, how the two knowledge 
systems currently relate to each other and how, from a practical perspective, some of 
the obstacles to their integration can be overcome, in other words, how they can 
prepare for future change. Resilience thinking highlights the risks of purely technical, 
highly specialized solutions for a problem within a part of a system, and demonstrates 
that a holistic approach to knowledge is needed to address the interconnected nature of 
the challenges facing the scientific community.  
 
While the notion of resilience was developed around ecological systems and is being 
increasingly applied to social-ecological systems, we posit here that knowledge 
systems behave similarly to complex social systems and have the same attributes: 
interconnected parts, feedbacks, non-linear behaviour, surprises and delays inherent in 
the feedbacks (Moberg and Galaz, 2005). If knowledge systems are to be resilient, in 
other words absorb disturbance, undergo change and retain the same identity with its 
former functions, structures and feedbacks (Walker, Salt, 2006:32), they will have to 
continually refine their existing ideas, develop new knowledge, and demonstrate a 
willingness to engage in transdisciplinary. The need to realise sustainable development 
objectives coupled with the challenges presented by global climate change are a source 
of external stress to current knowledge systems. Therefore, the development of a 
knowledge base rooted in flexible, adaptable and integrated ways of “knowing” is of 
prime importance. 
 
In addition to resilience, there are two other key terms relevant to resilience thinking 
that need to be clarified at the onset. The first is potential, which describes the 
development possibilities of systems (Gunderson and Holling, 2002; Burns, 2007) and 
controls the number of alternative options that are open to a system (Holling, 2001). In 
this instance, a knowledge system with high potential, as a result of increased 
efficiency is able to develop in a cultural or social sense due to high degrees of 
interconnectedness between different fields of study within the natural and social 
sciences and considerable access to its social resource bases. This could take the form 
of rich and interesting study material, well-funded research projects, ground-breaking 
natural or social scientific discoveries, an ability to communicate research and, where 
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applicable, use it to improve society and contribute to sustainable development, and a 
well-established, accredited, supportive, open-minded and organised scientific 
community. Importantly, the realisation of a knowledge system’s potential is 
determined by the influence and actions of those who control it, in this case natural and 
social scientific associations or organisations.  
 
Secondly, connectedness is defined as the strength of internal connections that mediate 
and regulate influences between the inside processes of a system and the outside world. 
It is therefore linked to the degree of internal control that a system can exert over 
external variability (Gunderson and Holling, 2002). High levels of connectedness 
within a system, in the form of mutually supportive relationships between actors, can 
increase resilience as long as scientists are willing to cooperate with scientists from 
other disciplines, even if this is not a prerogative for all research that is conducted.  
Such cooperation may increase the opportunity for scientific research to develop 
solutions for complex research problems that do not necessarily fall within the bounds 
of a single discipline. However, as soon as this connectedness takes the form of rigid 
intra-dependencies, within either the natural or social sciences, and scientists begin to 
gravitate towards working within “silos” and reject the idea of working across 
disciplines, the resilience of the system decreases. Excessive self-reliance does not 
necessarily offer the kinds of innovative solutions needed for many of the problems 
facing the world today.  
 
In order to apply resilience thinking to the two knowledge systems identified, we make 
use of the metaphor of the “adaptive renewal cycle” (see Figure 1), which is closely 
linked to resilience theory and is a schematic representation of the phase states through 
which many systems, including business, political, ecological and social cycles evolve 
in response to external and internal controlling variables. The external controlling 
variable is understood to be global climate change.  The various phases of the cycle 
accommodate the potential for novel changes within the knowledge system 
composition, structure and functioning. Although the concept of the adaptive renewal 
cycle originated within the field of ecology (Holling, 1986), it is increasingly being 
applied as an analytical framework for business leaders, policy makers, resource 
managers and politicians, and people who deal with risk in a complex world (Carpenter 
et al., 2001; Folke, 2006). In this case, it is used for the analysis of a knowledge 
system-based case study. A key element of complex adaptive cycles is  understanding 
that managing a system by its individual components may be quite successful in the 
short term, but will lead to problems in the long term. Resilience thinking offers a 
process-oriented way of understanding the world and managing knowledge resources 
to produce different knowledge states. It offers a useful way of conceptualizing 
systems and when state changes are most likely to occur. Learning is based on a 
complex process of continuous change within cycle of unfreezing, changing and 
refreezing (Schein, 1995). 
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    Figure 1: Four Phases of the Adaptive Renewal Cycle  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The exploitation phase of a system’s adaptive renewal cycle is characterized by 
exploitation of all possible niches, for example, an entrepreneur who succeeds in 
starting a new business venture. During this phase, the components of the system are 
weakly interconnected and its functioning is regulated more by external, rather than 
internal, controls. System potential during this phase is generally low (Walker and Salt, 
2006). During the conservation phase, energy is stored and materials slowly 
accumulate as the system’s potential increases. System functioning also becomes 
increasingly internally controlled as a result of a high degree of internal connectedness 
in the form of supportive relationships between specialists, the main actors in this 
phase (Burns, 2007; Walker and Salt, 2006). In a growing business, this phase is 
usually characterized by increased specialization and efficiency (Redman and Kinzig, 
2003). While this phase can be very beneficial, it also poses risks as connectedness 
increases, it creates a dependence on existing structures and processes. In the case of 
the knowledge systems, in which the natural and social sciences are embedded, 
reliance is formed on existing knowledge, its traditions and established approaches to 
problem-solving. Specialized knowledge which exists in isolation from other forms of 
knowledge contributes to fragmented and static ways of knowing. This can cause the 
system’s growth rate to slow and impede its ability offer innovation when the world 
around it changes, an especially when those changes occur rapidly. As a result its 
resilience declines; it becomes increasingly rigid and is also more susceptible to 
disturbance (Burns, 2007; Walker and Salt, 2006).   
 

The transition to the release phase can happen in an instant and the longer the 
knowledge system was in the conservation phase the smaller the shock needed to end 
it. A shock can be a knowledge need that the knowledge system cannot adequately 
address and triggers the system’s weak resilience capacity during the late conservation 
stage to break apart its reinforcing relationships. Resources which were tightly bound 
are released and the regulatory controls weaken (Walker, Salt, 2006:77) There is a loss 
of structure as the linkages are broken and knowledge capital leaks from the system. 
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This phase is often referred to, borrowing Joseph Schumpeter’s term, as “creative 
destruction” where all things come apart, but reform in new, intelligent and novel ways 
(Schumpeter, 1950). This is the phase where innovation begins to show results and 
produce new feedbacks into the system, reinventing a new stable state of knowledge. 
The final phase is the reorganization phase, which is chaotic and governed by 
uncertainty as all options are open. It is governed by a drive for reorganization and 
renewal while small ideas and chance events have the ability to powerfully influence 
the future. Invention, reassortment and experimentation rule. The new knowledge 
actors are established and the end of the reorganization phase is the beginning of the 
rapid growth phase where new identities are formed (Walker, Salt, 2006:78). 
 
Knowledge Systems within the Adaptive Renewal Cycle  
 
The theoretical basis of resilience theory and the adaptive renewal cycle are explained 
above. Now we move on to mapping knowledge systems within the adaptive renewal 
cycle and resilience thinking is utilized to inform the risks associated with high levels 
of knowledge specialization and the presence of an external disturbance threat. During 
the exploitation phase, knowledge formed within the humanities taking the form of 
theology and philosophy, which branched off into separate knowledge groups 
(Chartrand, 2002) with low levels of interconnectedness within and between them 
thereby exhibiting low levels of potential. The exploitation phase was characterized by 
people, or “knowledge entrepreneurs”, who exploited all opportunities and niches to 
develop and further the fields of study within their knowledge system. Among these 
individuals were Plato and Aristotle (pre-Christian), as well as Descartes, Pierce, and 
Bacon, who developed new knowledge resources and capacity. The Age of 
Enlightenment was triggered by the spectacular successes of Galileo’s and Newton’s 
physics (Mukunda, 1999). The natural physical sciences, first developed in the 17th  

and 18 th  centuries, entered a period of rapid growth as new instrumentation for 
measurement and methodology for validity were developed. As new knowledge 
emerged, it was fragmented into manageable parts (Biswas, 2004). In due course, the 
social sciences grew from the natural sciences, which in turn had arisen from the 
humanities. The first social science subject to develop was economics which triggered 
the relatively rapid development of other social science subjects such as sociology and 
political science. The natural sciences were sub-divided, initially into physics and 
chemistry and later into life and biological sciences (Biswas, 2004).  
 
Knowledge systems, having passed through the exploitation phase, and now formally 
divided into natural and social sciences, incrementally moved into the conservation 
phase. As fields of study became increasingly specialized, and the scientists working 
within them formed stronger bonds with their fellow scientists, levels of connectedness 
and potential began to increase. While such intra-connectedness within fields of study 
has proven to be beneficial in many respects, for instance enabling expertise within 
subjects from different perspectives, but there are also distinct disadvantages to high 
levels of specialization and a lack of interdisciplinary cooperation. As the respective 
knowledge systems’ parts become highly interconnected and strongly regulated within 
this phase, growth and innovation slow as new ways of doing things are resisted and 
consequently the system becomes more rigid and resilience decreases. Flexibility is the 
price paid for increased efficiency as the system becomes increasingly efficient and 
redundancy eliminated. The result is a growing dependence on existing isolated 
knowledge structures and processes which render the system vulnerable to disturbance. 
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Such a system is increasingly stable, but over a decreasing range of conditions 
(Walker, Salt, 2006:77). 
 
It is important to take a moment here and highlight the problem with high levels of 
knowledge efficiency and optimization according to resilience thinking. Current “best 
practice” is based on optimizing components of a system in isolation of the rest of the 
system and it is proving inadequate to deal with the complexity of the world and the 
multi-faceted challenges of sustainable development. Optimizing knowledge in the 
natural and social sciences means restricting the approach to a problem to an 
established epistemology and methodology to explain and understand a particular 
phenomenon. Optimization does not work as a “best practices” model because this is 
not the way the world works. The more elements of a complex knowledge system are 
optimized for some specific goal, the more that system’s resilience is diminished. The 
drive for an efficient optimal state has the effect of making the whole system more 
vulnerable to shocks and disturbances, which is anything that breaks apart the web of 
reinforcing interactions and usually are externally motivated. (Walker, Salt, 2006:9).  
 
The paradox is that while optimization is in theory about efficiency, it is only applied 
to a narrow range of values and a particular set of interests. The efficiency problem is 
that too much specification produces gaps and fails to quantify things of value which 
are increasingly important in sustainable development policy and planning. It is 
important to distinguish that it is not efficiency itself that is problem, per se, but when 
it is only applied to a narrow range of values and a particular set of interests it sets the 
complex system on a trajectory that produces undesirable outcomes (Walker, Salt, 
2006:7). Sustainable solutions to our growing resource and environmental problems 
must seek an answer beyond the “business as usual approach” and apply new models 
of transdisciplinary knowledge to meet the nature of the problem.  
 
While natural and social science knowledge systems are quite robust at present 
(Giampietro 2004:234; Anderies et al., 2004t), their resilience to an external 
disturbance is decreasing. Global climate change and sustainable development 
imperatives have presented the knowledge community with a disturbance threat 
challenging the specialized and deeply ingrained ways of “knowing” within the social 
and natural sciences. Therefore, since the need to integrate the two knowledge systems 
in order to meet the social-ecological challenges of the future is largely recognized, the 
objective lies less in finding some way to form a “fusion” between the knowledge 
systems, which may perhaps dilute their strengths, but rather in how to encourage 
contributions from diverse disciplines within an integrative knowledge framework. It is 
important that such a framework should be embedded in a world view that recognizes 
and exposes the coupled and dynamic social-ecological issues associated with 
economic development.  
 
Case Interviews: Opportunities and Pitfalls for Successful Integration  
 
Recognizing theoretically that knowledge systems need to be integrated and that 
current specializations in divergent systems leads to rigidity as well as an incapacity to 
address complex socio-economic and ecological is one part of the equation. The other 
is to root it in some concrete and practical examples of the recognition and to identify 
what the challenges to integration are and provide some strategies of how to overcome 
them. Comprehending the path that will lead to new ways of thinking and 
conceptualising the world, its people and environment begins with understanding the 
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way in which the practitioners of science invent themselves, their research and their 
scientific community within the context of science. In order to do this, the researchers 
involved in this project interviewed a variety of scientists. These interviews included 
those who generally see themselves as natural scientists and social scientists, as well as 
those who classify themselves in more focused terms, for example as bio-physical 
scientists, ecological scientists, applied scientists and Development Studies 
practitioners.  It is important to note however that the majority of people interviewed 
felt comfortable with being called ‘scientists’. 
 
The definition of what a scientist or science is often led to a discussion of 
methodological practice.  For example, science is “the systematic and structured 
investigation of a problem” (aquatic ecologist2); “a logical process that is followed to 
generate new knowledge or understanding on a particular topic or issue” (ecological 
scientist).  For natural scientists, ideas such as predictive capacity, openness, 
universality and repetition are essential to the scientific process.  Those identifying 
themselves as social scientists challenged many of the ideas put forth by the natural 
scientists and argued that flexibility both in theoretical application and methodological 
inception is needed for good science to take place.  Often social scientists reacted very 
defensively to the question of whether or not they see themselves as scientists, for 
example one anthropologist said “. . . let them prove that I am not a scientist or that 
my work is not science!”  The reason for this is, these scientists argue, because they 
feel they constantly have to prove that they are in fact scientists, and that their work is 
valid and applicable.   
 
The idea that science is a continuum was highlighted in several of the interviews, 
primarily by those scientists who identify themselves as having the capacity to work 
both with and as natural or social scientists respectively.  In this way, it is easier to 
create a space for themselves in the world of science, which has been (as is indicated in 
this paper),  very much domain driven in the past.  These scientists argue that it is the 
tendency to claim scientific domains that has created many of the problems we face 
both in terms of issues related to development-related and environmental problems 
today. All scientific disciplines can be plotted on this continuum of science and 
scientists.  It is interesting to note, however, that those who argued for a continuum of 
science nonetheless have different ideas about the practice of science and approaches 
to scientific research.  Some, for instance, said that the continuum of science means 
that “there is no single approach to science” (applied scientist), while others argued 
that only the kind of science that adheres to the principles of predictive capacity, 
openness, universality and repetition can belong on this continuum. This difference of 
opinion shows that there is no consensus about which types of science belong on the 
continuum of science and therefore suggests that the continuum itself may described as 
“exclusionary”, only accommodating the type of research that is conducive to a 
specific, rigid (and seemingly natural science based) definition and understanding of 
what science is. 
 
Regardless of whether or not scientists subscribe to the idea of a continuum and 
regardless of the criteria they believe determine whether or not one’s scientific 
discipline can be mapped on it, all the people who were interviewed mentioned the 
question of language.  For example: 
 
                                                 
2 Please note that the labels for the different kinds of sciences used in this chapter are used as they are 
identified by the scientists interviewed.  
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What makes working in multi-disciplinary projects easier is listening, making sense of what is 
being said and responding. Also, trying to understand why someone else says something 
particular. This means you have to suspend your own belief system and listen with empathy, 
wanting to understand what others tell you. Natural scientist specialising in applied limnology. 

 
Social scientists have to learn that if they want to work with natural scientists it is they who 
have to learn the language of the natural scientist.  Social scientist.   
 
. . . the problem is one of translation that needs to take place for scientists from different 
disciplines to better understand each other. Bio-physical scientist. 

 
If they don’t understand you they switch off. Development Studies practitioner. 
 
Several characteristics are needed for scientists from different disciplines to work together. The 
first is a common language/understanding that needs to be developed. Applied scientist. 
 
You have to learn their language – use their own language against them so they understand 
you are not –stupid. Social scientist. 
 
The challenges involved with doing multi-disciplinary work is one of language, especially when 
it comes to working with teams from other organisations, who often use the same concepts but 
have different meanings for them. Ecological scientist. 

 
It is clear that these scientists speak from experience as a result of having had to work 
with other scientists from different disciplines. Successful multi-disciplinary projects 
therefore require scientists to “suspend their own belief system” in order to be able to 
hear what others are saying.  This, however, is not an easy task and many have 
experienced working on multi-disciplinary projects in a negative way.  In this regard, 
for instance, social scientists often highlight the fact that they feel they have to be the 
ones who compromise the most.  The above-mentioned comments made by social 
scientists illustrate this sentiment. While they recognise the need to learn the language 
of the natural scientists they have to work with on a particular project, they nonetheless 
feel that the natural scientists involved are not making a similar effort. A specific 
component of the problem is that social scientists often find themselves as a small 
minority among a large group of natural scientists who are working on a particular 
project. A senior professor in anthropology, for example, illustrates this point by 
saying, “I have been working in the medical field as an anthropologist/ social scientist 
for the past 20 years and still I am usually the only one [social scientist] and have to 
constantly prove my being there and why  my skills are needed”. 
 
Difficulties when it comes to speaking the same language and understanding one 
another are not only problems to be solved by natural and social scientists. Funding 
agencies too have been identified as entities in the research process that need to find 
different ways of listening.  Multi-disciplinary research requires funding agencies to 
re-align their thinking, particularly with regard to the structure and outcomes of 
multidisciplinary projects.  Scientists who specialise in multi- or trans-disciplinary 
work often also find themselves in difficult positions at work where internal funding 
streams for research and job evaluation criteria are misaligned with the way in which 
they do their research, as well as the kinds of research projects they choose work on. 
 
Natural and social scientists need to speak each other’s language for successful co-
operation between the different disciplines to take place.  This issue of understanding 
one another, however, lies primarily at the practical level of the research.  Some 
scientists argue that focusing on the need for a common language and understanding is 
not enough and that other, more complex, prerequisites, such as mutual respect for 
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each other’s work, also come into play.  The interviews illustrate that developing a 
level of mutual respect can be quite difficult. One natural scientist illustrated this point 
by arguing that scientists generally only have respect for other disciplines if they 
believe they cannot do that particular work or research themselves.  This implies that if 
a scientist thinks he/she can do someone else’s work equally well, he/she does not have 
to respect them.  This opinion ties in with the sentiments expressed by one of the social 
scientists who argued that “. . . often natural scientists think they can do what we do 
because on the surface it looks easy – you talk to some people, you write down their 
words, have a focus group here and there and there you go!  It is not as easy as it 
looks – sure you can go out and interview people but if you don’t know what to look for 
or how to interpret what you are hearing then you are missing the whole point”.  
Many of the scientists interviewed however argue that having respect for one another 
should not be grounds for clinging to one’s domain and becoming territorial, rather 
there should be both co-operation (making an effort to understand each other through 
data and information sharing) and collaboration (suspending one’s membership of a 
particular discipline for a certain amount of time and engaging wholeheartedly in a 
project). 
 
Many of the scientists interviewed for this paper expressed the need for a different 
approach to research that will inevitably require the social and natural sciences to work 
together. Many argued that a divide between the two disciplines does exist, and at the 
same time they mentioned that occasionally it is fuelled by personalities and egos.  
Generally, however, the need was recognised for this gap to be closed and this was 
deemed essential for finding solutions to development-related and environmental 
problems.  It is clear that many scientists believe that a new approach is needed, be it 
in the form of multi-disciplinary research, trans-disciplinary research, incremental 
research or fusion.  This recognition points to the fact that “. . . a new kind of thinking 
and new kind of solution is required and that the problem needs to be rethought, 
because a limit of a particular kind of thinking has been reached.  Scientists need to be 
acutely aware of this!” 
 
Discussion: Resilience Thinking, the Knowledge Schism and Case Interviews: 
 
The case interviews shed light on the deep schism that exists between natural and 
social sciences.  One camp is composed of those known as the behaviouralists, 
empiricists, positivists and/or realists; the other, of historicists, institutionalists, 
nominalists, normativists, interpretivists, phenomologists and/or relativists. In defence 
and in attack of one another, much ink has been shed over the dynamic tension 
between these two schools of thought (McGarr, 1994). However, not all natural 
scientists are positivists and not all social scientists follow the relativist paradigm 
(Mottier, 2005). The two ends of the spectrum (positivism and relativism) indeed 
represent two sets of philosophical commitments that are fundamentally divergent in 
how they view the nature of reality, sometimes also the goal of knowledge generation 
and the approach taken to generating that knowledge (Hudson and Ozanne, 1988 and 
Pimbert, 2004). Recognizing the existence of divergent and deeply ingrained 
philosophical commitments held within these scientific belief systems, it is easier to 
understand why reaching out, exchanging, and collaborating is challenging: it implies 
change and adaptation.   However, it is important to note that based on the interviews 
and reviewed literature, there is a growing recognition, in general, among scientists 
that there is a need to integrate and work collaboratively on complex problems of today 
that demand transdisciplinary knowledge support for policy development.   
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Over time, as mapped earlier in resilience thinking, the social and natural sciences 
have branched out, and become increasingly specialized (Slocombe, 1993). With this 
specialization, knowledge development has had consequences such as the emergence 
of pure theory as experts operate on a level of considerable abstraction from the 
vicissitudes of everyday life, which is nuanced and multi-dimensional. This problem 
was earlier referred to as the efficiency paradox where too much specification produces 
gaps and fails to quantify things of value which is increasingly important in sustainable 
development policy and planning. A second consequence is a strengthening of 
traditionalism as each group’s knowledge behaviour is reinforced and legitimised, for 
example, strengthening the inherent tendency of knowledge institutionalization 
towards inertia. This process results in knowledge depth, but it also limits the 
flexibility of human thoughts and actions. The case interviews elucidated this 
theoretical notion embedded within resilience thinking with the statement that “…new 
kinds of thinking are required as the particular kind of thinking had reached its limit” 
and is no longer suited to the large scale problems knowledge systems are obligated to 
address. Thus, we conclude that the more abstract the legitimations for the knowledge 
cluster, the less likely the knowledge cluster in the natural or social sciences is likely to 
be modified (Berger and Luckmann, 1966:135) in accordance with the pragmatic 
demands of the real-world problems of the day. The assertion that epistemological 
bridging mechanisms and innovative knowledge partnerships are necessary was 
supported theoretically according to resilience thinking, practically according to 
practitioners and academically in surveyed literature.  
 
In sum, the characteristically isolated nature of the social and natural sciences is a 
problem for meaningful engagement with complex socio-ecological issues (Slocombe, 
1993). Current challenges to policy are stemming from global climate change, how it 
affects economies and societies, as well as the way forward. Developing sustainably 
requires integrated knowledge, where parts of the system are seen holistically, which 
would be a new approach that further blends, but not fuses the specializations of the 
natural and social sciences. Successful change is already beginning to take place and 
there is evidence of support for a world view that promotes the integration of social 
and natural science contributions though thinking that acknowledges the world from a 
dynamic, systems-oriented approach (MacMynowski, 2007; Nelson, 2007; Burns et al., 
2006; Bammer, 2005; Abel and Stepp, 2003; Bradshaw and Bekoff, 2001; Costanza, 
2001; van der Leeuw and Aschan-Leygonie, 2000; Scoones, 1999; Wheatley, 1999). 
The gap between the social and natural sciences is in fact slowly closing as 
practitioners seek to adapt, change and innovate, but  project design and the way that 
research is organised is in some cases a bigger hurdle than epistemological differences 
to generating integrated offerings (Quinlan and Scogings, 2004; Slocombe, 1993) as 
expressed by some frustrated interviewed scientists.  However, by building on best 
practices of successful transdisciplinary research and projects one can apply “lessons 
learned” and contribute to knowledge growth in this new sphere of knowledge that 
combines strengths of the natural and social science methodologies and 
epistemologies. 
 
Case Study: Lessons Learned 
 
In October 2007, a group of twelve scientists (about one third of each natural scientists, 
social scientists and natural scientists with exposure to the theory and practice of social 
science) met for two days to discuss a topic of shared interest: making natural resource 
planning operationally successful. Paradigmatic differences between these individuals 
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were quite evident. However, team spirit and an outline for a joint publication was the 
product of two days together. Most importantly, these achievements were underpinned 
by a deeper appreciation (though probably incomplete understanding) of each others’ 
perspectives and epistemological traditions. The experience offered the scientists an 
opportunity for enhanced intellectual growth, by challenging and expanding their 
mental models, forming partnerships and building new networks through the process. 
So, in response in the natural scientist’s articulation that “Conservation projects fail!” 
and their hypothesis that it is largely because of the lack of an approach that integrates 
the biophysical and social elements of the problem, the group agreed. This agreement 
indicates a view of the world consists of interrelated parts of which one type of science 
can address only some part or parts and that alone is an incomplete study. The group 
were able to design an outline for a joint publication that reflects the integration of 
their thoughts and a commitment to continue to work in this way. All indications are 
that this group will continue to operate as a community-of-practice (Snyder and 
Wenger, 2004) driven by the excitement and passion for a joint concern and joint 
learning, and less so by professional obligation. 
 
This case study taught us that there are some essential ingredients for a successful and 
mutually advantageous interaction between practitioners of the natural and social 
sciences. By generating synergy between people and disciplines, the social science - 
natural science divide can be bridged.  Lessons for this case study include the 
following. No agenda was set prior to meeting face-to-face. The agenda was created 
only once everyone was in the same physical space so that intentions and the meaning 
behind propositions could be checked and clarified. Secondly, everyone took a humble 
approach to interactions and no individual assumed epistemological superiority. 
Instead, participants listened and asked questions for clarification. Lastly, trust is a key 
and participants were encouraged to express their ideas honestly, even if they were in 
apparent conflict with other ideas present. Overcoming differences in divergent 
epistemological commitments is never going to be an easy task for any practitioner, but 
with time and practice, the task becomes easier. One must begin by talking to others 
outside one’s discipline to initiate knowledge interaction and recognize that  dialogue 
is both a tool and an outcome of cooperation. 
 
Conclusion: 
 
There is a need to respond to the challenges associated with global climate change and 
the affects that it has had and will have on communities and livelihoods. There is also a 
need to develop policy on sustainable development, and it must necessarily be 
underscored by transdisciplinary research to reflect the multifaceted nature of 
sustainability issues. The key to sustainability lies in enhancing system resilience, 
whether it is social, ecological or knowledge all of which are interrelated. The key is 
not to optimize the performance of isolated parts of the system, but to combine, link 
and integrate the parts. It is not the quantity of knowledge on the subject; it is the 
quality of it that is important.  
 
Resilience thinking is part philosophy and part pragmatism. By mapping natural and 
social science knowledge systems within the complex adaptive system cycle, we were 
able to ascertain that the present time is ripe for adaptation and knowledge growth. 
Resilience thinking highlighted the risks associated with high levels of specialization 
within knowledge systems and the case interviews supported this position with a view 
that high levels of inflexible, abstract knowledge are not practical or needed to address 
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sustainability challenges. However, high levels of knowledge specialization can be 
positive, but not if they exist in isolation from other spheres of knowledge as they 
presently tend to. Knowledge needs to be seen holistically as ecological systems are 
viewed, as part of the environment around them.  
 
Interviews with science practitioners affirmed a broad recognition that integration is 
needed, but illuminated some of challenges in accomplishing successful knowledge 
partnerships. Sharing “best practices” on successful scientific bridging interactions is a 
crucial step to finding ways of overcoming problems with language, ingrained belief 
systems and a lack of mutual understanding and respect for other scientists. A case 
study on a researcher’s reflections demonstrated that with will and determination as 
well as an open mind, old ideas, and dogma can be transcended. Within existing 
knowledge systems, there is need, capacity and space right now for change; the time is 
now. Change, as it continues to evolve, will take the form of institutional learning 
within the social and natural science disciplines and in pragmatic terms where 
practitioners cross the knowledge divide and engage with each other in an open, non-
judgemental and respectful intellectual arena. Change is vital. Global climate change is 
serving as an impetus to break down some deeply ingrained knowledge traditions and 
reconfigure epistemological relationships to meet socio-ecological challenges 
confronting the global community. 
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