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Integrated Abstract – of two journal article submissions
The emerging classification of Sustainability-oriented Innovation Systems places an emphasis on the
social elements of change, as well as the technological. However, sustainability-oriented problems
are too vast for one person or discipline to comprehend; thus people tend to want to collaborate,
meaning they form teams. As a further extension to address sustainability-oriented problems, there
is an increasing emphasis on transdisciplinary research and development (R&D) efforts, whereby coproduction transgresses boundaries, and science becomes visible before it becomes certain. To
reach the objectives of transdisciplinary R&D efforts will require two key concepts: the gathering of
information from experts, namely knowledge transfer; and making connections between them,
namely knowledge integration. Nevertheless, challenges have been noted in terms of academic
tribes that impede teamwork, and, importantly, the lack of combined thought and action in R&D.
This research, which is compiled as two journal articles, explored the collaboration, between
disciplines, that has been described as the means of meeting the requirements of transdiscplinary
R&D to identify, structure, analyse and deal with specific problems in such a way that it can: grasp
the complexity of problems; take into account the diversity of life-world and scientific perceptions of
problems; link abstract and case-specific knowledge; and develop knowledge and practices that
promote what is perceived to be the common good. However, the latter brings into question how
values and culture influence collaboration and thus transdisciplinary R&D efforts. The first article set
out to investigate, from a literature analysis, how the culture and values of individuals in a
transdisciplinary R&D team, as well as those of the organisation, determine the potential success or
failure of the R&D effort. A conceptual framework is derived based on the theories of complexity, as
it relates to knowledge management, learning within organisations, cognitive and behavioural
approaches to culture and values, and communication. The framework also builds on previous
research that has been conducted with respect to the management of transdisciplinary R&D. The
second article then utilises the introduced conceptual framework for an in-depth investigation of a
case study in the bioenergy field. The R&D project, which spanned over three years in South Africa,
required a transdisciplinary team of engineers and scientists of various fields to collaborate with
stakeholders outside the R&D team. The case emphasises that the lack of disciplines to recognize,
understand and incorporate values and culture into R&D practices will lead to project failure; preempting and managing expectations of social change (often) far outweigh the necessity for
technological change. A number of recommendations are thus made to improve R&D practices.
Keywords: Transdisciplinarity, sustainability, innovation, technology colony, green economy, Africa.

ii

Stellenbosch University http://scholar.sun.ac.za

An investigation into the challenges of transdisciplinary R&D 2012

Geïntegreerde Opsomming – van twee joernaal artikels vir indiening
Die opkomende klassifikasie van Volhoubaarheid-georiënteerde Innovasie Sisteme plaas 'n klem op
die sosiale elemente van verandering, sowel as die tegnologiese. Volhoubaarheid-georiënteerde
probleme is egter te groot vir een persoon of dissipline om te verstaan, dus neig individue om saam
te wil werk, wat beteken dat hulle spanne vorm. As 'n verdere uitbreiding om volhoubaarheidgeoriënteerde probleme aan te spreek, is daar 'n toenemende klem op transdissiplinêre navorsing
en ontwikkeling (N&O) pogings, waardeur mede-produksie grense oortree, en die wetenskap sigbaar
word voor dit sekerheid bereik. Om die doelwitte van transdissiplinêre N&O pogings te bereik sal
twee sleutelkonsepte vereis: die insameling van inligting van deskundiges, naamlik die oordrag van
kennis, en die maak van skakels tussen hulle, naamlik kennis integrasie. Desondanks is die uitdagings
wel bekend in terme van akademiese stamme wat spanwerk belemmer, en, baie belangrik, die
gebrek aan gekombineerde denke en optrede in N&O.
Hierdie navorsing, wat saamgestel is as twee joernaal artikels, ondersoek die samewerking, tussen
dissiplines, wat al beklemtoon is vir die vereistes van transdissiplinêre N&O om spesifieke probleme
te identifiseer, struktuur, ontleed en hanteer in 'n manier wat: die kompleksiteit van probleme op 'n
verstaanbare wyse beskryf; rekening hou met die diversiteit van die lewe-wêreld en wetenskaplike
persepsies van probleme; abstrakte en geval-spesifieke kennis skakel; en die ontwikkeling van kennis
en praktyke bevorder wat beskou word as die algemene goed. Maar die laasgenoemde bring in
twyfel hoe die waardes en kultuur samewerkings, en dus transdissiplinêre N&O pogings, beïnvloed.
Die eerste artikel, met behulp van 'n literatuur-analise, ondersoek hoe die kultuur en waardes van
individue in 'n transdissiplinêre N&O span, sowel as dié van die organisasie, die potensiële sukses of
mislukking van die N&O poging bepaal. 'n Konseptuele raamwerk is afgelei wat gebaseer is op die
teorieë van kompleksiteit, soos dit verband hou met die bestuur van kennis, leer binne organisasies,
kognitiewe en gedrag benaderings tot kultuur en waardes, en kommunikasie. Die raamwerk bou op
vorige navorsing wat gedoen is met betrekking tot die bestuur van transdissiplinêre N&O. Die
tweede artikel gebruik dan die konseptuele raamwerk vir 'n in-diepte ondersoek van 'n gevallestudie
in die gebied van bio-energie. Die N&O-projek, wat gestrek het oor 'n tydperk van drie jaar in SuidAfrika, het van 'n transdissiplinêre span van ingenieurs en wetenskaplikes, van verskeie gebiede,
verwag om saam te werk met belanghebbendes buite die N&O-span. Die gevallestudie beklemtoon
die gebrek van dissiplines om waardes en kultuur te erken, verstaan en inkorporeer in N&O-praktyke
wat sal lei tot die mislukking van sulke projekte; vooruitskatting en die bestuur van die verwagtinge
van sosiale verandering is (dikwels) veel swaarder as die noodsaaklikheid van tegnologiese
verandering. 'n Aantal aanbevelings word derhalwe gemaak om N&O praktyk te verbeter.
Kernwoorde: Transdissiplinariteit, volhoubaarheid, innovasie, tegnologie kolonie, groen ekonomie,
Afrika.
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1

Introduction

As per the Prospectus of the postgraduate programme in Sustainable Development Planning and
Management, it was elected to compile this research document in the format of two academic
articles for submission to journals – see section 1.5.
It is now well understood that the dominant systemic features of the current global economic
system are unsustainable (Swilling, 2010; Söderbaum, 2009). Numerous indicators show economic
activities to be direct causes of global instabilities, including, amongst others, climate change,
resource depletion, and eco-system and habitat destruction (UNEP, 2010). The increasing need for
economic system transitions toward more sustainable trajectories is evident and a pressing concern
for policy-makers worldwide (Elzen et al., 2004). Many governments now pursue the potential
opportunities offered by the global ‘green economy’ (UNEP, 2011). Developing countries, in
particular, have recognised that a transition towards a green economy is inextricably intertwined
with meeting the Millennium Development Goals (UNEP, 2010). To initiate such an economy in
South Africa, Peter and Swilling (2011) highlight one key intervention being investment in and
incentivising sustainability-oriented innovations in technology and enterprise1: “to kick-start a green
economy based on innovation, a system of innovation that works well and preferably better than one
of the main competitors worldwide would be an important success factor”. From a green economy
perspective, with its particular focus then on innovation, the following should be considered
(McCarthy, 2005):
•

The contribution of Total Factor Productivity (TFP) to growth in South Africa is lower than that
for the selected faster-growing economies; and

•

The gap in TFP between South Africa and the ‘world technology frontier’ is large and has
grown.

Eyrand (2009) suggests that these characteristics of South Africa may be linked to an
underinvestment in research and development (R&D) as measured through: relatively lower
investments in R&D, and relatively lower number of R&D researchers in the country. Arora and
Bhundia (2003) also observed that R&D did not play a significant role in TFP growth in the postapartheid era of the South African history, which was emphasised by the South African Innovation
Survey (Oerlemans et al., 2003) in that the R&D effort by firms in South Africa was shown to be
generally low when compared to other countries with similar economies. The situation is further
exasperated by the persistence of the challenges of a ‘technology colony’ (de Wet, 1999) in terms of
weak technology transfer flows between local basic and applied R&D and the requirements of the
local market (see Figure 1). From a sustainability perspective it means that current R&D efforts are

1

Peter and Swilling (2011) state that: “where technology is concerned, new technology uptake and pure
technological innovation should be pursued by the state and private sector institutions. Where enterprise is
concerned, innovative business models and processes that operate at SMME scale to the large scale can
transition from niche to regime levels of operation. Niche-level innovation refers to (1) technological
innovation: technology solutions for developing world contexts, and (2) enterprise innovation: business
process and model innovations to catalyse transition green innovations and products to regime level”.
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(often) not focused on, or well-organised for, real societal needs to address the problems of
sustainable development.

Figure 1. Technology transfer channels in (African) technology colonies
(Source: de Wet, 1999)
1.1 R&D and Sustainability-oriented Innovation Systems
Innovation is viewed as a key driver of economic progress. Conversely economic systems
themselves, to a large extent, determine the trajectory of innovation. Furthermore, the conceptual
understanding of innovation, and hence its application, is diversified by theoretical heterogeneity.
This is due to a plethora of theoretical understandings stemming from different epistemic origins
and varying user contexts (Peneder, 2010).
The dominant view of innovation over the past two decades relates to technological progress,
competitiveness and economic growth (Coenen and Lopez, 2010; Acs, 2000). This strong tradition
stems from an era where resource constraints, ecological and social pressures were not as apparent
as they are today. Environmental pressures and social inequalities are precisely the reason that
narrow understandings of innovation and innovation systems are being challenged to include
alternative and wider and more suitable conceptions (Lundvall et al., 2009). The agglomeration of
several and aligned incremental or radical innovations is thus required that results in system
innovation and, at a macro level, a national system of innovation (NSI), which is increasingly
supported as a capable avenue for achieving sustainable economic growth (Stamm et al., 2009), or
‘decoupling’ (see Figure 2). Where transitioning towards sustainable development is concerned, the

2
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innovation literature (Geels, 2002; Smith et al., 2010) places much emphasis on the multi-level
perspective (MLP) as a conceptual framework for understanding the dynamics of this transition2.

Figure 2. The two aspects of ‘decoupling’
(Source: UNEP, 2011)
The MLP framework accommodates three levels, namely the socio-technical landscape (or
exogenous context) that brings about pressure upon the socio-technical regime (consisting of policy,
regulation, technology, industry, science and culture) and socio-technical niche innovations (or small
networks of actors that support the introduction of novel ideas, concepts, products, and processes)
(Peter and Swilling, 2011). This notion fits into an emerging classification of Sustainability-oriented
Innovation Systems (SoIS) that places an emphasis on the social elements of change, as well as the
technological (Elzen et al., 2004; Stamm et al., 2009); thereby providing for a more vibrant culture of
innovation. Such a SoIS, in turn, then requires a different, concerted approach to R&D to address
sustainability-oriented problems that are identified in the NSI with the transition to a green
economy.
1.2 Research rationale
Sustainability-oriented problems are too vast for one person or discipline to comprehend; thus
people tend to want to collaborate, meaning they form teams (Nortje, 2011). As a further extension
to address sustainability-oriented problems, there is an increasing emphasis on transdisciplinary
R&D projects, whereby co-production transgresses boundaries (see Figure 3), and science becomes
visible before it becomes certain (Collins and Evans, 2002). To reach the objectives of
2

The MLP has been criticized for its select focus on (physical) technology and the exclusive focus on the
emergence of system innovation within niche environments. Although the MLP provides a valuable
conceptual framework for the integration of a variety of theoretical perspectives on innovation and
evolutionary economics, it can be improved upon, although this is not the focus of this study.

3
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transdisciplinary R&D, projects will require two key concepts (Carlson, 2007): the gathering of
information from experts, namely knowledge transfer; and making connections between them,
namely knowledge integration. The latter is the creative extension of knowledge transfer and occurs
when there is a convergence of different knowledge - from different sources - and within this
convergence solutions are found that transcends the boundaries of specific disciplines. Nevertheless,
when considering the necessity of larger transdiscplinary R&D projects, challenges have been noted
in terms of academic tribes that impede teamwork (Sillitoe, 2004), and, importantly, the lack of
combined thought and action in R&D management practices (Quinlan and Scogings, 2004).

Figure 3. Transdisciplinary R&D projects transgress boundaries
1.3 Research problem and objectives
The study intended to explore the collaboration, between disciplines, that has been described as the
means of meeting the requirements of transdiscplinary R&D to identify, structure, analyse and deal
with specific problems in such a way that it can (Pohl and Hirsch Hadorn, 2008):
•

Grasp the complexity of problems;

•

Take into account the diversity of life-world and scientific perceptions of problems;

•

Link abstract and case-specific knowledge; and

•

Develop knowledge and practices that promote what is perceived to be the common good.

The latter raises the research question:
How do values and culture influence collaboration and thus impede transdisciplinary R&D efforts?

4
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Thus, the study set out to investigate how the values of individuals in a transdisciplinary R&D team
are influenced by culture and how the values (and culture) differences determine the potential
success or failure of the R&D project. The associate propositions are summarised in Figure 4.

Questions
Problem statement
With the management of large R&D efforts
and teams, little is understood in terms of
how values and cultures influence the
potential success or failure of an effort.

• To what extent does stakeholders’ cultures and values
influence collaboration and thus impede
transdisciplinary R&D efforts?
• To what extent does organisational culture determine
the values of individuals in the context of a
sustainability-oriented, transdisciplinary R&D effort?

Propositions
Objectives
To investigate how culture and values in a
transdisciplinary R&D team that aims to
address a sustainability-oriented problem
determine the outcomes of a R&D project

• In the context of a sustainability-oriented,
transdiscplinary R&D effort, organisational culture plays
a lesser role in determining the success or failure of the
effort.
• The culture and values of individuals of a
transdiscplinary team determine, to a large extent, the
success or failure of an R&D effort.

Figure 4. Research problem statement and associated objectives
1.4 Importance of the research problem
In 2007 the Department of Science and Technology (DST, 2008) adopted a Ten-Year Innovation Plan
(2008-2018). The purpose of the Ten-Year Innovation Plan is to help drive South Africa’s
transformation towards a knowledge-based economy, in which the production and dissemination of
knowledge leads to economic benefits and enriches all fields of human endeavour. The Ten-Year
Plan is underpinned by five grand challenges, one of which is called “Science and technology for
global change with an emphasis on climate change” (DST, 2008).
Amongst other characteristics of the current global change R&D implementation landscape (see
Figure 5), the Ten-Year Plan emphasises the necessity to address sustainability issues, and that
concerted, transdiscplinary R&D efforts will be required to address these issues. How these R&D
efforts will be coordinated and, specifically, how large, cross-institutional projects will be managed
effectively, is of key importance to the overall success of the Global Change, Society and
Sustainability Research Programme (GCSSRP), which forms part of the Ten-Year Plan. The study then
aims to contribute to the success of the GCSSRP by informing the R&D management practices of
projects that will be rolled out as part of the programme.

5
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•

Following the adoption of the National R&D strategy in 2002, South Africa has invested in the development and
implementation of strategies that takes advantage of the geographical and scientific advantages offered by South
Africa. South Africa is a major investor in Global Change research taking into account investments in the key science
platforms of astronomy, Antarctica, marine sciences and palaeontology.

•

In South Africa there exists significant political will at regional, national and provincial levels to address sustainability
issues and especially the threats and opportunities posed by climate change. This includes investment in negotiations
at many international forums and with strong cross linkages to trade and other economic negotiations and
considerations. South Africa’s and even SADC negotiating positions will benefit greatly from an improved and more
coherent science base to inform policy. National to local scale development planning will also benefit if effective
channels of communication can be opened to fast track scientific knowledge to policy makers and implementers.

•

Lack of detailed information on capacity, investment, influence, outputs, and impacts in both the areas of Science for
Global Change as well as Technology Development to support effective responses to the impacts of negative Global
Change.

•

Initial high-level assessments as well as anecdotal evidence suggest that there is a significant base of science-based
programmes (or fragments thereof) that fall under the Global Change umbrella.

•

In addition to DST investments, significant resources are directed towards science and technology for global change
by other players in the National System of Innovation and considerable opportunities exist for tapping into additional
sources of investment.

•

There exists no focused “Global Change” national institution to co-ordinate research direction and priority in this
multi- and trans-disciplinary field of science. The challenges of global change demand innovative thinking, tools and
action that is not discipline-bound. As a consequence, aspects of global change science are carried out piecemeal by a
wide range of research groups.

•

There are a number of important large-scale research projects that involves co-operation between South Africa and
other nations (both on a bilateral as well as multilateral basis). In addition, there is considerable interest in enhancing
research co-operation with South Africa on areas that have continental and global utility.

•

South Africa has existing technological capabilities in a range of areas that can be classified under the umbrella of
adaptation technologies.

•

Notwithstanding the impressive collection of projects, South Africa does not have a unified, common, and ambitious
vision on how South Africa can contribute towards improved scientific understanding of global change as well as how
it can contribute to technological development; Research programmes remain fragmented and small-scale with
limited incentives for collaboration (although this is changing).

•

Feedback from both the scientific and policy and decision-making communities confirmed the existence of a
considerable ‘knowledge chasm’ in the area of global change.

•

Due to the lack of a long-term ambitious vision, the approach to building the required human, institutional, and
infrastructural platforms is ad-hoc and no effective mechanism currently exist that can exploit possible synergies.

•

There are considerable human capital challenges which constitute the primary implementation constraint for
enhancing South African effort in global change related science and technology. This national lack of capacity impacts
on the ability to both implement the research programme (i.e. finding researchers) and to implement the research
outputs (in the state departments). Notwithstanding important efforts to build capacity, particularly amongst blacks
and women, these efforts remain ad-hoc with the existence of considerable barriers for scale-up.

•

South Africa is well-connected to continental efforts as well as international efforts.

•

Significant efforts have taken place over the last few years to facilitate integration and consolidation of global change
research efforts in South Africa. However, there is still a lack of significant large-scale flagship South African projects
that can galvanise high levels of public and political interest and support.

•

Sporadic and sometimes large flows of incoming and pending funding for mainly implementation-oriented projects
(i.e. technology development) to address sustainability, some of which is already saturating the capacity of the
region’s science capacity.

Figure 5. Characteristics of the current global change implementation landscape
(Source: DST, 2008)
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1.5 Research approach and strategy
The research approach and strategy, which is based on two articles for journal submission, is
summarised in Figure 6. The study commenced with a literature analysis on values and culture in the
context of transdisciplinary R&D projects. The initial literature was obtained by first utilising existing
scholarly databases such as ScienceDirect and SCOPUS, with key words on ‘values’, ‘culture’, and
‘R&D management’; and then by applying the snowballing technique3, but with a ‘literature window’
of ten years, namely after 2000. The obtained literature was then scrutinised from a transdisciplinary
R&D project perspective. The intent of the literature analysis was to develop a conceptual
framework of the applicable theory, which could be applied to analyse a specific case.
A triangulation methodology (Sandura and Williams, 2000) was then utilised to engage with a
specific case study, namely that of the Bioenergy Systems Sustainability Assessment and
Management (BIOSSAM) project (Stafford and Brent, 2010; 2011). The project, which the researcher
initiated and led, was undertaken over a three-year period and required a transdisciplinary
approach. A combination of personal observations, reflections and informal discussions with the
R&D team members, anonymous written feedback from the R&D team members, and available
documentation on the R&D project, was used. In terms of the written feedback, the application of
the content analysis technique (Stemler, 2001), to a limited extent, was deemed suitable to identify
patterns of how values and culture manifested during the execution of the transdiscplinary R&D
project, in relation to the conceptual framework that was derived from the literature analysis.

First article –
The conceptual
framework

Second article –
The case study
analysis

Figure 6. An overview of the research approach and strategy

3

http://www.enotes.com/oxsoc-encyclopedia/snowballing-technique
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2

First Article – Development of the conceptual framework

This article was presented at R&D Management 2011 conference – see Appendix A – and will
subsequently be submitted to the journal R&D Management with the title: Managing
transdiscplinary R&D projects – A conceptual framework of the influence of values and culture.
2.1 Introduction
The development of research and development (R&D) practices has been described by Aasen et al.
(2010); they highlight that, since the 1990’s, R&D has shifted its focus based on an increasing
recognition that the practices need to be more oriented towards strategic goals (of society) and the
production of relevant knowledge (Hessels and van Lente, 2008). The concept of ‘Mode 2’
knowledge production was then introduced (see Table 1) to denote “knowledge produced in the
context of application, by so-called transdisciplinary collaborations” (Hessels & van Lente, 2008:
740). In ‘Mode 2’, the distinction between basic and applied R&D is no longer relevant, and the
overall objective is to respond to perceived needs for new applications, involving the necessity of
taking into account the different requirements, values and demands of collaborating partners.
Specifically, R&D teams are increasingly guided by societal concerns, rather than being driven by
techno-scientific possibilities with vague promises (see Figure 7).
Table 1. The distinction between ‘Mode 1’ and ‘Mode 2’ knowledge production
Mode 1

Mode 2

Academic context

Context of application

Disciplinary

Transdisciplinary

Homogeneity

Heterogeneity

Autonomy

Reflexivity / social accountability

Traditional quality control (peer review)

Novel quality control

(Source: Aasen et al., 2010)

Exploring possibilities

Searching of options

Science push

Society pull

Inward orientation

Outward orientation

Figure 7. The R&D shift from a techno-scientific orientation to that of societal concerns
(Source: Voß, 2009)
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The shift in R&D focus has meant that knowledge production is now more complex: “knowledge is
shaped by broad specters of intellectual, social, and also commercial needs” (Aasen et al., 2010).
R&D is not delegated to the traditional marketing and lobbying of technocrats only, but the societal
embedding becomes part of R&D (Voß, 2009); the social dimension of innovation thus introduces an
additional complexity to R&D management practices.
Table 2. The three forms of knowledge that characterise transdisciplinary R&D
Forms of knowledge

Research questions

Systems knowledge

Questions about genesis and possible further development of a
problem and about interpretations of the problem in the lifeworld.

Target knowledge

Questions related to determining and explaining the need for
change, desired goals and better practices.

Transformation knowledge

Questions about technical, social, legal, cultural and other possible
means of acting that aim to transform existing practices and
introduce desired ones.

(Source: Pohl and Hirsch Hardon, 2007)

Systems knowledge

Target knowledge

Knowledge concerning the
current situation

Knowledge concerning the
target situation

Implementation

Transformation knowledge
Knowledge shaping the
transition from the current to
target situation
Figure 8. Types of knowledge in a transdisciplinary research and their relation
(Adapted from: Messerli and Messerli, 2008)
Apgar et al. (2009) also argue that: “dealing with complex societal problems requires knowledge
across all aspects of society; research disciplines, communities, civil society and governments”. They
emphasise that sustainability science already recognises the need for research that includes multiple
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knowledge spheres (Clark and Dickson, 2003; Kates et al., 2001); three forms of knowledge
characterise transdisciplinary research, as depicted in Table 2 and Figure 8. Further, the inclusion of
non-research knowledge spheres necessarily involves the participation of stakeholders. For
participation to be effective, the boundaries between the different groups involved must be
transgressed, not simply worked across. Transdisciplinary R&D approaches do this by recognising
complexity and producing knowledge for decision-making and action on a specific problem
(Lawrence and Despres, 2004).
2.2 Complexity theory and its relation to R&D management practices
Complexity theory is an emerging field of study in science and technology and has grown out of
systems theory and chaos theory (Dann and Barclay, 2006). Fundamentally, a system is complex
when it is non-linear and dynamic; incorporating both positive and negative feedback loops without
simple cause and effect relationships, and is beyond analysis by the standard methods of systems
analysis (Kiel, 1999). Complex systems are ones in which patterns can be observed and studied, but
interactions between individual elements of the systems cannot be reduced to the study of
individual elements. In other words, it is recognised that components of a system come together to
produce overarching patterns as the system learns, evolves or self-organises, and adapts (Dann and
Barclay, 2006).
Thus, there are many aspects of complexity, some of which, from a social sciences perspective, are
illustrated in Figure 9. The complexity of a transdisciplinary R&D effort mainly consists of the number
of stakeholders, each with their own values and beliefs, notions and perceptions, interests, and
capabilities (as highlighted in Figure 9); their relationships and dependencies; and the organisational
substructures of the R&D effort. In the transdisciplinary R&D effort, as with any complex system: “it
is not the greater number of its elements that is essential for the emergence of collective (synergetic)
order phenomena, but their nonlinear interactions” (Mainzer, 1996: 273). Voß (2009) also highlights
the complexity in the R&D process in terms of:
•

R&D processes should refer to real world problems, which involves the challenge of
translating non-scientific questions into issues that can be addressed scientifically, and taking
knowledge from outside the realm of science into account; and

•

Researchers participate in ‘social experiments’, and thus face the challenge of taking into
account the attitudes and interests of persons and groups within society whereby nonscientific knowledge and normative aspects are integrated into the research process.

These complexity-characteristics of transdisciplinary R&D efforts require changes in how they are
managed. Specifically, new approaches and methods must be legitimatised in terms of deriving
required research practices from concrete (transdisciplinary) challenges, and developing quality
criteria and carry out self-evaluation. Also, management practices need to build on established
approaches and methods by identifying and supporting niches within the research system, and
developing social and institutional capacities (and capabilities). Then a balance must be found
between embedding and protecting the various approaches and methods, namely a trade-off is
required between contextualisation and productivity. All these required changes must allow for
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continuous experimenting and learning; transdisciplinary R&D efforts need to adhere to the
principles of learning organisations.

Figure 9. Meanings of complexity
(Source: Mainzer, 1996: 273)
2.3 The principles of organisational learning
Management complexity theory strives towards re-describing the organisational world (Rosenhead,
1998); it argues that the traditional management theory and practice is characteristic of overrationalist thinking. Although the organisation may be conceptualised as an engineered or a natural
system, the discoveries by the theorists of complexity and chaos show that even such systems do
not, necessarily, operate in a predictable way; this revelation of the role of creative disorder in the
universe needs to be taken to heart by managers (Rosenhead, 1998). The consequences are that
much management orthodoxy must be reconsidered. Stacey (1996) comprehensively describes
some examples: analysis loses its primacy; contingency (cause and effect) loses its meaning; longterm planning becomes impossible; visions become illusions; consensus and strong cultures become
dangerous; and statistical relationships become dubious.
The general lessons associated with management complexity theory are concerned with how
learning can be fostered in organisations, how they should view instability, and the (negative)
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consequences of a common internal culture (Rosenhead, 1998), also termed behavioural patterns
(Goldratt and Cox, 1992: 330). The need for developing learning capabilities within an organisation
has been argued in literature (Marquardt and Reynolds, 1994; Schwandt and Marquardt, 2000). For
example, it has been suggested that: “learning will become the only viable alternative to corporate
extinction” (Schwandt and Marquardt, 2000: 16).
Senge (1990) proposed that learning organisations use five disciplines to create effective learning:
systems thinking, mental models, personal mastery, shared vision, and team learning/dialogue
(Kezar, 2005). Further, Garvin (2004) ascertains that learning organisations are skilled at five main
activities: systematic problem solving, experimentation with new approaches, learning from their
own experience and past history, learning from the experiences and best practices of others, and
transferring knowledge quickly and efficiently throughout the organisation. These five activities are
viewed as the building blocks towards a successful learning organisation. Two issues emerge from
the literature (Williams, 2008) as important to support these building blocks, namely:
•

Organisational structure. Lipshitz et al. (2002) look to roles and procedures that enable
organisational members to collect and analyse data, and Reger and von Wichert-Nick (1997)
argue that organizational learning needs hierarchy-free communication and flow of
information.

•

National culture and internal organisational culture. Lipshitz et al. (2002) found that the
cultural values that promote learning are: transparency, integrity, issue orientation, inquiry,
and accountability. Similarly, Reger and von Wichert-Nick (1997) emphasise that learning
requires a culture of supporting teamwork, which supports experimentation, and is open to
risks.

Cultural values are of key importance in terms of how stakeholders of a transdisciplinary R&D effort
may influence the adaptive learning, and subsequent emergence, of the R&D effort (see Figure 9).
2.4 Examining cultural values
Various meanings have been ascribed to the concept of culture. Some of these are summarised in
Table 3.
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Table 3. Some meanings of the term ‘culture’
Paradigm

Comment

Culture as the tillage of the soil

The importance of this definition is that it withholds
us from a superficial spiritualisation of culture by
emphasising manual labour and the material context

Culture as the transformation of nature
into the human environment

In this sense culture is nature in the presence of
human beings, whether they are working or playing

Culture as the form of life or life-style of a
community

A community viewed as a group of people sharing
certain characteristics and interests

Culture as the form of life of an ethnic
community

The term ethnicity refers to a group of people sharing
a common ancestry

Culture as a form of life of a national
community

A uniformity of culture is achieved by the imposition
of either a dominant ethnic culture or a common
culture brought about by the processes of
industrialisation and modernisation

Culture as a form of life of society as a
whole that succeeds in accommodating a
variety of ethnic communities

In this context one speaks of a democratic culture that
is based on a constitution that protects the rights of
individuals and the rights of ethnic communities

Culture as a dynamic system of
knowledge, values, actions, artefacts, and
articulations of a community in particular
historical contexts

Culture in this sense refers to all meaningful
expressions and symbolic formations by a community

(Source: Degenaar, 1993)
The latter meaning (of Table 3) resembles, closely, that of transdisciplinary R&D efforts. But,
regardless of the specific meanings, Degenaar (1993) highlights that it is the tensions between these
meanings of culture, and associate values or beliefs, that are of importance to understand the
emergence of communities.
To study these tensions, or conflicts, culture can be conceptualised as consisting of two dimensions,
namely: a cognitive and a behavioural (Das and Kumar, 2010). In terms of the latter, the work of
Hofstede (1980) has increasingly been used in the international and comparative management
literatures; he classifies cultures into five (measurable) parameters (see Table 4). However, the
behavioural approach to culture analysis has been criticised and debated (Hofstede, 2002).
Specifically, interpretive conflicts arise from conflicting interpretive systems. Interpretive systems, in
turn, are rooted in the cognitive component of cultures. To fully understand the origins and the
consequences of interpretive conflicts it is, therefore, “useful to focus on a definition of culture that
has a strong cognitive slant” (Das and Kumar, 2010).
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Table 4. The five cultural dimensions of Hofstede
Dimension

Description

Power
Distance Index

That is the extent to which the less powerful members of organizations and institutions (like the
family) accept and expect that power is distributed unequally. This represents inequality (more
versus less), but defined from below, not from above. It suggests that a society's level of inequality is
endorsed by the followers as much as by the leaders. Power and inequality, of course, are extremely
fundamental facts of any society and anybody with some international experience will be aware that
'all societies are unequal, but some are more unequal than others'.

(PDI)

Individualism
(IDV)

Masculinity
(MAS)

Uncertainty
Avoidance
Index
(UAI)

Long-Term
Orientation
(LTO)

On the one side versus its opposite, collectivism, that is the degree to which individuals are
integrated into groups. On the individualist side we find societies in which the ties between
individuals are loose: everyone is expected to look after him/herself and his/her immediate family.
On the collectivist side, we find societies in which people from birth onwards are integrated into
strong, cohesive in-groups, often extended families (with uncles, aunts and grandparents) which
continue protecting them in exchange for unquestioning loyalty. The word 'collectivism' in this sense
has no political meaning: it refers to the group, not to the state. Again, the issue addressed by this
dimension is an extremely fundamental one, regarding all societies in the world.
Versus its opposite, femininity, refers to the distribution of roles between the genders which is
another fundamental issue for any society to which a range of solutions are found. The IBM studies
revealed that (a) women's values differ less among societies than men's values; (b) men's values from
one country to another contain a dimension from very assertive and competitive and maximally
different from women's values on the one side, to modest and caring and similar to women's values
on the other. The assertive pole has been called 'masculine' and the modest, caring pole 'feminine'.
The women in feminine countries have the same modest, caring values as the men; in the masculine
countries they are somewhat assertive and competitive, but not as much as the men, so that these
countries show a gap between men's values and women's values.
Deals with a society's tolerance for uncertainty and ambiguity; it ultimately refers to man's search for
Truth. It indicates to what extent a culture programs its members to feel either uncomfortable or
comfortable in unstructured situations. Unstructured situations are novel, unknown, surprising,
different from usual. Uncertainty avoiding cultures try to minimize the possibility of such situations
by strict laws and rules, safety and security measures, and on the philosophical and religious level by
a belief in absolute Truth; 'there can only be one Truth and we have it'. People in uncertainty
avoiding countries are also more emotional, and motivated by inner nervous energy. The opposite
type, uncertainty accepting cultures, are more tolerant of opinions different from what they are used
to; they try to have as few rules as possible, and on the philosophical and religious level they are
relativist and allow many currents to flow side by side. People within these cultures are more
phlegmatic and contemplative, and not expected by their environment to express emotions.
Versus short-term orientation: this fifth dimension was found in a study among students in 23
countries around the world, using a questionnaire designed by Chinese scholars It can be said to deal
with Virtue regardless of Truth. Values associated with Long Term Orientation are thrift and
perseverance; values associated with Short Term Orientation are respect for tradition, fulfilling social
obligations, and protecting one's 'face'. Both the positively and the negatively rated values of this
dimension are found in the teachings of Confucius, the most influential Chinese philosopher who
lived around 500 B.C.; however, the dimension also applies to countries without a Confucian
heritage.

(Source: http://www.geert-hofstede.com/)
A value orientation framework has, for example, been developed (Kluckhohn and Strodtbeck, 1961)
that is based on the premise that while all societies are confronted with similar sets of problems,
their approach to managing these problems is culturally variable. The different approaches are
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reflective of different preferences, with the different preferences being described as “variations in
value orientations” (Das and Kumar, 2010):
•

Relationship of humans to nature: Is the desirable goal to achieve mastery over nature, live in
harmony with it, or be subjugated to it?

•

Time orientation: Is it desirable to have a past, present, or future orientation?

•

Assumption about human nature: Are individuals primarily evil, good or are they a little bit of
both?

•

Activity orientation: Is it desirable to have a doing as opposed to a being orientation?

•

Relationships among people: Is it desirable to be responsible for others or should one
primarily look after oneself?

An implicit assumption of this framework is that the variability across cultures is dominated by
different orientations and not the absence of any one particular orientation. The framework
assumes that while all of the variations may be present in all cultures the relative salience of such
variations differs across cultures. Where different cultures, and values systems, need to collaborate
towards a common goal, such as that of a transdisciplinary R&D effort, good communication is
essential.
2.5 The essence of communication
In a transdisciplinary R&D effort Roux et al. (2010) emphasise that, only once a proper
understanding (not necessarily agreement) of the various stakeholders’ contexts and perspectives,
basic trust, and a common language are achieved, are the stakeholders ready to:
(a) Transform the knowledge that is produced at a disciplinary level to have meaning at a
pragmatic or normative level; and
(b) Co-produce the new knowledge that transcends disciplines and contributes to broader
societal goals.
Aenis (2010) discusses the essentials of a communication model for transdisciplinary consortium
research. Such research often manifests itself in the form of networked projects that are
implemented and reported upon within the large group consortium or smaller research teams.
Communication then has two aspects: project implementation as the factual aspect, and team
communication on a meta level. Regarding management and taking into consideration the principal
differences between large group and small group communication, three fundamental categories of
communication can be distinguished: process, team, and organisational communication (see Figure
10). van Haaften (2003) emphasises that the management of transdisciplinary R&D efforts needs to
acknowledge cultural biases and facilitate communication if the common goals are to be achieved.
Also, from an organisation structure perspective (see section 2.3), Reger and von Wichert-Nick
(1997) have argued that organisational learning needs hierarchy-free communication and flow of
information, and Hollaender (2003) argues that careful planning and active management of
communication and co-ordination are vital to the success of transdisciplinary R&D efforts.
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Includes the planning, monitoring and
evaluation of networked projects at different
levels – in the large group, in working
groups and in meetings and workshops.
The research process usually is not a linear
one, due to the difficulties in anticipating
complex solutions. Research must be open
to the unexpected. The result will be
developed in a stepwise fashion, just as the
problem
definition,
objectives,
and
methodology also develop in a stepwise
manner depending on available information.

Process

Consortium
Organisation

Includes group dynamic processes within
the large group “consortium“ and the
creation of project structures. The large
group acts on the one hand like a small
group and therefore the same factors are
relevant. However, direct interaction
always is limited and even at the plenary
level, no one person could communicate
directly with all members. This has
particular implications for clarifying roles,
which usually are more formalised than in
small groups. Communication will be often
indirect via the media or a third party. Both
are hindered by physical separation.
Within the organisation the framework
conditions for the working groups are set
and communicated, and group interaction
is
governed.
Organisational
communication is both direct intra‐group
and indirect intra‐group communication.

Teams

Deals with group dynamic processes within
various small groups which arise during the
course of consortium work; team communication
is multi‐factorial. Important factors can be
separated into two categories: 1) those such as
cohesion, team formation, role differentiation and
role perception, decision making, and conflicts
which describe participant interaction or group
dynamics and 2) others such as group size,
persistence, status, and social competency which
correspond
to
individual
participant
characteristics and are linked to the group
allocation modality. The latter factors are, in
practice, strongly determined by group external
decisions, for example, procedures during the
application phase. The group itself has only
limited influence on them, e.g. if members leave
the group, and therefore they can be seen as
virtually fix. Team communication is mainly
intra‐group communication.

Figure 10. The communication system “consortium”
(Source: Aenis, 2010)
2.6

Conceptual framework to analyse values and culture in transdisciplinary R&D
efforts
From the above literature analysis, a conceptual framework is derived to analyse the effect of values
and culture in transdisciplinary R&D efforts (see Figure 11). The framework also builds on previous
research that has been conducted with respect to the management of transdisciplinary research
(Hollaender, 2003), and specifically the recommendations that were made by the participants of a
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questionnaire that had been involved in transdisicplinary R&D teams; these outcomes inform the
requirements for organisational structure. Values and culture are distinguished between those that
are characteristics of the stakeholders themselves, namely the R&D team members and the societal
participants of the transdisciplinary effort, and those of the organisation (of the R&D effort) itself.
Finally, the management of transdisciplinary R&D efforts needs to acknowledge values and culture
biases and facilitate a good flow of communication within the organisation structure and the
stakeholders, if the common goals of the effort are to be achieved.

Complexity of
R&D efforts

Stakeholder values / culture:
• Acceptance and expectance of power distribution
• Focus on own priorities or that of the larger system
• Tolerance for uncertainty and ambiguity
• Time orientation
• Activity orientation
• Attitude towards human nature
• Conflict or harmonious seeking
Internal organisational culture:
• Transparency
• Integrity
• Issue orientation
• Inquiry / experimentation
• Accountability
• Team work
• Open to risk

Adequate
process, team,
organisation
communication

Organisational structure:
• Hierarchy-free
communication and flow
of information –
continuous exchange
between process, teams
and the organisation as a
whole
• Joint questions and goals
- joint planning and clear
goals
• Establish good
management and
mediation
• Equality of members /
stakeholders

Figure 11. Conceptual framework to analysis the effect of values and culture in
transdisciplinary R&D efforts
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2.7 Synopsis of the literature analysis
Several studies have attempted to provide the definition of transdisciplinary. Mittelstraß (1992:250)
defines transdisciplinary as “knowledge or research that frees itself of its specialised or disciplinary
boundaries, that defines and solves its problems independently of disciplines, relating these problems
to extra-scientific developments”. According to Scholz et al. (2006) transdisciplinary research:
•

Deals with relevant, complex societal problems;

•

Compliments traditional disciplinary and interdisciplinary scientific activities by integrating
actors from outside academia;

•

Organises processes of mutual learning among science and society; and

•

Does not constitute research for society, but research with society (mutual learning).

Pohl and Hirsch Hardon (2008) further distinguish four dimensions of transdisciplinary research as:
•

Transcending and integrating disciplinary paradigms;

•

Participatory research;

•

Relating to life-world problems; and

•

Searching for a unity in knowledge.

To this end, Hirsch Hardon et al. (2008) describe transdisciplinarity as a reaction against the
dissociation of scientific knowledge, and the recent need for reshaping the conception of science
and the distinctions of science and the life-world. According to McGregor and Volckmann (2011) the
current practice in the application of a transdisciplinary approach can then be classified into two
fundamental views:
•

It is an exclusive concentration on the joint solving of problems that concern the sciencetechnology-society triad. This notion rejects the notion of a transdisciplinary methodology
(Nicolescu, 2010); and

•

It is a methodology in its own right, in addition to empirical, interpretive and critical
methodologies (Regeer and Bunders, 2009).

Regardless, transdisciplinary R&D has been described as a process of collaboration between
scientists and non-scientist on a specific real-world problem. A large number of such problems are
strongly linked to sustainable development (Blattel-Mink and Kastenholz, 2005). Accordingly, any
planning and learning process for sustainable development requires a transdisciplinary approach
(Meppem and Gill, 1998), which, in turn, addresses the challenge of integration of those ‘inside’
(academics) and ‘outside’ (non-academics) of the R&D efforts; the researchers thus become active
parts of the R&D field.
Mobjörk (2009) identifies two kinds of transdisciplinarity in terms of the extent of collaboration
between scientist and non-scientists. These are consultative and participatory transdisciplinarity. In
the case of consultative, the non-scientist actors are not actively incorporated into the knowledge
production process. On the other hand, participatory transdisciplinarity fully incorporates the nonscientist actors in the knowledge generation process.

18

Stellenbosch University http://scholar.sun.ac.za

First Article – The conceptual framework 2012
Given the subsequent different levels of reality and perceptions, it is clear that the objective of
transdisciplinary R&D is to deal with complex ill-defined (or ‘wicked’) real-world problems (Pohl and
Hirsch Hardon, 2008). The complexity lies in the need for more than a single expert solution, and
achieving a shared or common purpose that deals with individual uniqueness, differences in
priorities, and different motivations. In other word, solving sustainable development problems is
augmented with dealing with confrontational values (and culture) across stakeholders (of the
problem) and R&D team members.
Part A has thus developed a conceptual framework (summarised in Figure 11) that highlights, for the
R&D practitioner, the complexity in the R&D process (Voß, 2009):
1.
R&D processes should refer to real-world problems, which involves the challenge of
translating non-scientific questions into issues that can be addressed scientifically, and taking
knowledge from outside the realm of science into account; and
2.
Researchers participate in ‘social experiments’, and thus face the challenge of taking into
account the attitudes, beliefs, notions and perceptions, interests, and capabilities of persons
and groups within society whereby non-scientific knowledge and normative aspects are
integrated into the R&D process.
In terms of the latter, a dynamic environment for continuous experimenting and learning must be
allowed whereby transdisciplinary R&D efforts then adhere to the principles of learning
organizations. Two issues emerge from the literature (Williams, 2008) as important to support the
building blocks of learning organizations, namely:
1.
Organizational structure. Lipshitz et al. (2002) look to roles and procedures that enable
organizational members to collect and analyze data, and Reger and von Wichert-Nick (1997)
argue that organizational learning needs hierarchy-free communication and flow of
information.
2.
National culture and internal organizational culture. Lipshitz et al. (2002) found that the
cultural values that promote learning are: transparency, integrity, issue orientation, inquiry,
and accountability. Similarly, Reger and von Wichert-Nick (1997) emphasize that learning
requires a culture of supporting teamwork, which supports experimentation, and is open to
risks.
Cultural values are of key importance in terms of how stakeholders of a transdisciplinary R&D effort
may influence the adaptive learning, and subsequent emergence, of the R&D effort. Cultural values,
in turn, have been described in terms of: acceptance and expectance of power distribution; focus on
own priorities or that of the larger system; tolerance for uncertainty and ambiguity; time
orientation; activity orientation; attitude towards human nature; and conflict or harmonious seeking
(Hofstede 2002; Das and Kumar 2010). An implicit assumption of the theoretical notions of cultural
values is that the variability across cultures is dominated by different orientations and not the
absence of any one particular orientation. The conceptual framework thus assumes that while all of
the variations may be present in all cultures the relative salience of such variations differs across
cultures.
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Where different cultures, and values systems, need to collaborate towards a common goal good
communication is essential. In a transdisciplinary R&D effort, in particular, Roux et al. (2010)
emphasise that, only once a proper understanding (not necessarily agreement) of the various
stakeholders’ contexts and perspectives, basic trust, and a common language are achieved, are the
stakeholders ready to transform the knowledge that is produced at a disciplinary level to have
meaning at a pragmatic or normative level; and co-produce the new knowledge that transcends
disciplines and contributes to broader societal goals.
van Haaften (2003) emphasizes that the management of transdisciplinary R&D efforts needs to
acknowledge cultural biases and facilitate communication if the common goals are to be achieved.
Also, from an organization structure perspective, as stated above, learning needs hierarchy-free
communication and flow of information (Reger and von Wichert-Nick 1997). Hollaender (2003) also
argues that careful planning and active management of communication and co-ordination are vital
to the success of transdisciplinary R&D projects. To this end, the conceptual framework builds on the
recommendations that were made by participants of transdisicplinary R&D teams; these outcomes
inform the requirements for organizational structure in Figure 11.
The conceptual framework provides the means to engage with a transdisciplinary R&D case study to
investigate, and understand, the implication of values and culture on the outcomes of the R&D
effort.
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3

Second Article – The case study analysis

This article will be submitted to the Journal for Transdisciplinary Research in Southern Africa – see
Appendix B – with the title: Transdisciplinary approaches to R&D – A case study to understand the
importance of values and culture.
3.1 Introduction
Part B explores, through a case study in the bioenergy sector, the collaboration, between disciplines
and stakeholders, that has been described as the means of meeting the requirements of
transdiscplinary R&D. Part B utilises the conceptual framework that was derived in Part A to analyse
the effect of values and culture on these collaborations in transdisciplinary R&D efforts.
3.1.1 Engaging with the case study
Yin (2009: 10) states that “how” and “why” questions in research are likely to favour the use of case
studies. In addition, the case study method is preferred in examining contemporary events and
when the relevant behaviours cannot be manipulated (Yin, 2009: 11). For this investigation, the case
study methodology was also selected to prove if what was derived from literature is relevant to real
life. According to Hofstee (2006: 123) a case study is useful to test a proposition that the researcher
has about the case itself, and, possibly, to find principles that can be extrapolated to similar cases.
Well designed case studies can then play a role in testing certain propositions (Levy, 2008). Flyvbjerg
(2006) also believes that the case study method is useful for both generating and testing
propositions, such as those depicted in Figure 4 for this investigation. George and Bennett (2005)
propose the following six theory building research objectives for case studies, namely:
•

Theoretical / configurative idiographic case studies. These studies do not directly contribute to
theory but provide good descriptions for use in subsequent theory building research. Many of
the current case studies in renewable energy technologies in Africa are of this nature.

•

Disciplined configurative case studies. These studies use existing theory to explain a case by
testing theory.

•

Heuristic case studies. These studies are used to identify new variables, hypotheses, causal
mechanisms and causal paths.

•

Theory testing case studies. These studies are used to test the validity and scope conditions of
single or competing theories.

•

Plausibility probes. These studies are used to test untested theories and hypotheses to
determine whether more in depth testing is warranted.

•

Building block studies. These are single case studies or multiple case studies with no variance
which can be used as parts of larger contingent generalisations and typological studies.

The case study research used in this study was heuristic in nature. For such (and any) case studies, it
is important to identify the unit of analysis, which Yin (2009: 29) describes as defining what the
“case” is. For this research effort, the case is a bioenergy intervention on the Agulhas Plains in the
Western Cape Province of South Africa, which formed part of the BIOSSAM project (see section 3.2).
BIOSSAM is the only case that was selected for this investigation; thus a single case study approach
was followed. Nevertheless, Ragin (1992) believes that “it is misguided to see the single case study as

21

Stellenbosch University http://scholar.sun.ac.za

Second Article – The case study analysis 2012
being inferior to multiple case studies, because even single case studies are multiple in most research
efforts because ideas and evidence may be linked in many different ways”.
As indicated in section 1.5, a triangulation methodology (Sandura and Williams, 2000) was utilised to
engage with the identified case study. A combination was used of personal observations and
reflections; content analyses (Wilson, 2004; Notz, 2005) of the various observations of researchers
and the project management of the BIOSSAM R&D effort, from semi-structured interviews (Sandura
and Williams, 2000); and available documentation on the R&D project, primarily reports, e-mail
communiqué, and minutes of meetings – these are confidential to the R&D project.
3.2 The BIOSSAM R&D project
Bioenergy, as an alternative energy option, can potentially contribute to a wider range of economic,
social, and environmental objectives, and facilitate sustainable development. The assessment,
management and monitoring of the various bioenergy development options are complex in nature
and deliver varying benefits; depending on the appropriateness of the implementation,
management structure, as well as the degree of uptake and adoption. Therefore, both public and
private sector policy-makers, decision-makers, and technology developers (at the local, regional and
national levels) require robust methods to assess and manage proposed bioenergy interventions.
The response of the South African government was a transdisciplinary R&D effort to develop and
establish the Bioenergy Systems Sustainability Assessment and Management (BIOSSAM) portal
(Stafford and Brent, 2010). The basis for the portal is an analytical approach that incorporates
planning for sustainability and the use of decision-support tools and modelling to assess and manage
the entire bioenergy value chain. It provides a complete assessment of the costs and benefits of
various bioenergy options and uses a participatory process, which involves multi-stakeholder
engagement coupled with expert and public opinion, and transparency in the decision-making
process. This facilitates technology transfer and promotes stakeholder buy-in; thereby increasing the
long-term success of the bioenergy intervention. The increased understanding of the bioenergy
systems, gained through the BIOSSAM approach, can also help to formulate supporting institutional
arrangements and policies that that can enable bioenergy developments to improve livelihoods
while facilitating a new green economy and aiding a low carbon development path. The details of
the BIOSSAM approach, and associated methods, are described elsewhere (Stafford and Brent,
2011), and is illustrated in Figure 12.
The BIOSSAM R&D effort was undertaken over a three-year period from the second quarter of 2008
to the first quarter of 2011; the researcher conceptualised the project who, until mid-2009, also
acted in the capacity of project leader, and thereafter as advisor to the project manager. The R&D
team comprised of over ten individuals, through the different phases of the effort, from various
disciplines, including engineering, environmental, economic, social, and business sciences. A specific
case study was used as basis to develop the range of BIOSSAM methods, which focused on the
utilization of invasive alien plants (IAPs) on the Agulhas Plains of the Western Cape Province of South
Africa (Figure 13) to produce bioenergy for different applications (Stafford and Brent, 2011). The
entity that was used to engage the various stakeholders was the Agulhas Biodiversity Initiative,
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which, in turn, comprises of business owners; commercial farmers; rural communities, including
subsistence farmers; and eco-tourism entrepreneurs; amongst others.

Figure 12. The analytical framework of BIOSSAM showing the cycle of active learning and
R&D for the assessment, management and monitoring of bioenergy interventions
(Source: Stafford and Brent, 2011)

Figure 13. The location of the Agulhas Plains at the southern tip of Africa
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3.2.1 BIOSSAM and the case of IAPs on the Agulhas Plains of South Africa
Invasive alien plants (IAPs) are one of the greatest threats to plant and animal biodiversity. Of the
estimated 9000 plants introduced into South Africa, 198 are currently classified as being invasive. It
is estimated that these plants cover about 10% of the country and the problem is growing at an
exponential rate (Stafford and Brent, 2011).
IAPs result in a net loss of value amounting to some 100 million US$ per year to the Cape Floristic
Region (CFR) in the Western Cape Province of the country. This includes significant costs due to the
impact of IAPs on water resources (utilizing 7 to 13% of the available surface water) and the loss of
income for the wild flower and tourism industry. The cost of clearing IAPs represents a considerable
burden and farmers are unlikely to clear IAPs due to financial reasons unless there are gains from
clearing their lands (such as aesthetic values) or appropriate incentives are put in place (such as
payment for ecosystem services). The flora of the CFR is highly threatened and designated as a
biodiversity conservation 'hotspot'. The Cape Action for People and the Environment (C.A.P.E.)
Program unites government and civil society in a strategy to conserve biodiversity, while creating
benefits for all the people of the CFR. The Agulhas Biodiversity Initiative (ABI) is a pilot landscape
initiative that builds on a partnership between South African National Parks and Fauna and Flora
International; the partnership was initiated in 2004.
The BIOSSAM intervention explored the opportunity to reduce the cost and burdens of clearing IAPs
by producing bioenergy; referred to as IAP2Energy. Multi-stakeholder engagement and a process of
planning for sustainability (see Figure 12), developed the vision, principles, criteria and indicators
that can be used to guide the assessment and management of IAP2Energy-related projects.
3.2.2 The planning for sustainability framework
The planning for sustainability framework was developed, based on emerging international and
current praxis in sustainability assessment (Bell and Morse, 2008; Pope and Grace, 2006; Pope et al.,
2004; Gibson et al., 2005) and drawing on experience and learning in Strategic Environmental
Assessment (for example in Dalal-Clayton and Sadler, 2005). The framework is described by
Haywood et al. (2009) and shown in Figure 14.
In summary, the framework comprises two phases, namely the preparation for the sustainability
assessment, followed by the sustainability assessment itself, and further appraisal work on proposed
policies, programmes or projects. The preparatory phase (Task I) provides the foundation and
context for all evaluations and appraisals of proposed Policies, Programmes and Projects (PPPs), to
ensure alignment with a sustainability focus. During the preparatory phase stakeholders are engaged
in a process of defining a common sustainability vision, which they also help to translate into
sustainability principles (or broad goals) and sustainability criteria (or objectives); the latter will show
whether the principles and vision are being satisfied.
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Figure 14. The planning for sustainability framework
(Source: Haywood et al., 2009)
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Formulating the sustainability vision draws on the knowledge and insight of stakeholders including
local residents, and the knowledge and insights of “specialists” (science and other forms of formal
knowledge), in a facilitated process. Through the framework, the combined knowledge and insights
is then used to map out or describe the receiving environment within which a bioenergy
intervention is proposed. This information is used in open stakeholder engagement and amongst
R&D project team members to identify the opportunities and constraints offered by the receiving
environment for a proposed bioenergy PPP. The stakeholders and R&D project team members also
identify and deliberate on the necessity for trade-offs and offsets to be made between social,
natural and economic capitals.
The three inputs are used as the foundation for formulating a sustainability vision that constitutes a
common ground amongst all stakeholders and captures what people feel is a desirable future for
their area. The sustainability vision provides the frame of reference for all further planning work
regarding a particular bioenergy intervention in the area in question.
The vision is translated into sustainability principles that ensure that all elements of the environment
(biophysical, social and economic) are expressly provided for in working towards an overall
sustainability goal. In turn, the sustainability principles need to be translated into practical
sustainability criteria (objectives) and sustainability indicators that are identified for each of the
criteria. The sustainability indicators will be used to measure whether the criteria have been met by
a proposed bioenergy PPP.
This concludes the preparatory phase and detailed appraisal can now be conducted on the proposed
bioenergy PPP. Various forms of sustainability assessment can be applied but the sustainability
criteria agreed by the stakeholders must be consistently applied regardless of the technique chosen.
The purpose of the sustainability assessment task (Task II) is to identify areas for possible
improvement of the proposal for a bioenergy PPP, namely improved design, or other changes in the
concept. Alternatively, the sustainability assessment can be used to select best options or scenarios
according to performance against the sustainability criteria. In the case of policies or programmes,
the programmes may then be implemented and monitored for their sustainability performance
using the sustainability indicators. In the case of proposed projects, once the changes and
improvements have been made to the project or facility design, or a preferred scenario or option is
selected, in both cases to ensure alignment to the sustainability vision, principles and criteria; the
bioenergy project can be subjected to conventional detailed appraisal.
3.2.3 IAP transdisciplinary stakeholder engagement
The process of planning for sustainability is permeated by public participation throughout the
process, but most importantly and specifically during the preparation phase (Task I). It is during this
phase, that the boundaries and foundations of the planning of the bioenergy interventions are
established and for sustainability to be achieved, the decisions made here must be situated with the
community who will be affected by the interventions. The decisions made by local people in this
process, are based on a range of forms and sources of knowledge of their local environment and the
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social fabric in the local context, and how these two components interact in reality. They are also
able to bring issues such as cultural nuances and historical perspectives into the planning process.
At the start of the case study, the stakeholder interaction was limited to the ABI Energy Working
Group, specifically to define, with this smaller group, what the intent of the IAP2Energy project was.
For the later engagements – visioning, defining principles and criteria, by applying a multi-criteria
decision analysis (MCDA) technique – a very broad range of stakeholders was identified and invited
to participate. The stakeholder engagement was thus conducted in:
•

Small group meetings – with the ABI Energy Working Group; and

•

Three larger interactive stakeholder workshops – one workshop each for the visioning, the
formulation of the sustainability principles and criteria, and the MCDA process.

Feedback on the process and outcomes were also be provided to the stakeholders following the
workshops.
At the request of the ABI Energy Working Group the first two stakeholder workshops focused on
ensuring the involvement of landowners and local residents, although a broad range of stakeholders
were invited to participate. A much wider range of stakeholders was invited to participate in the
MCDA workshop. Very few participants attended all three workshops and this raises questions
regarding continuity and the capacity for meaningful participation.
Important concerns were raised by some groups of stakeholders, such as the farmers, regarding the
time that was required to participate in the initiative. This is not an uncommon challenge in public
engagement. However, according to best practice and within the time and budgetary constraints of
the project, the principle applied in this case study was to provide the opportunity for as wide a
range of stakeholders to participate as much as possible. The choice regarding actual participation
was then left up to the stakeholders themselves to make. The first meeting with the ABI Energy
Working Group was attended by eight participants (all local people), the visioning workshop by
sixteen people – only one of whom was not from the local area but had a direct interest in the area,
the workshop to formulate principles and criteria by five stakeholders – mostly Working Group
members and therefore locals, and the MCDA workshop by eighteen stakeholders – less than half of
whom were local residents. The other stakeholders attending the latter workshop represented
organisations with an interest in bioenergy planning in the Agulhas Plains area.
3.2.4 Outcomes of the stakeholder engagement
For the case of IAPs on the Agulhas Plains the vision was established as:
“Landowners, business, government, civil society and communities in the Agulhas Plains area are
working together to enable the sustainable production and use of green energy derived from invasive
alien plants to conserve biodiversity, restore the land and promote resilient and continuous
livelihoods for the equitable benefit of all” (Stafford and Brent, 2011).
The vision embodies the thinking of the stakeholders in terms of placing any bioenergy development
into a broader strategic, and spatial and economic development context. The thinking also reflects
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the knowledge and participation of many of the stakeholders in broader sustainable energy and
development initiatives on the Agulhas Plains. For example, there have been discussions about
developing a green economy for the area and this was taken into account in the visioning. The vision
is thus consistent with the broader purpose of the project, namely being used as a catalyst for an
incremental shift towards broad based sustainability on the Agulhas Plains.
The sustainability vision was translated into sustainability principles and criteria in a facilitated
interactive workshop. All of the participants in this workshop had also participated in the visioning
process. Stakeholders were introduced to the concept and motivation for developing sustainability
principles, criteria and indicators; and the need for stakeholders to be closely involved in their
definition. Participants were presented with a list of draft principles and criteria that had been
prepared by the project team prior to the workshop to assist in orientation and to provide a
foundation upon which deliberation could be based to formulate refined principles and criteria. The
group produced a set of refined principles and criteria, which the project team then further refined
and developed to ensure that the intent in the vision had been comprehensively addressed.
The final set of sustainability principles and criteria are listed in Appendix C. Although some progress
was made in defining sustainability indicators for each of the sustainability criteria, the convergence
in time of the activities of the preparation phase of planning for sustainability, and conducting the
MCDA, caused some conflict of interest. The sustainability criteria formulated by the stakeholders,
as described above, were not used in the MCDA process, but different criteria were generated by
the MCDA team to be able to fit these into a computer-based tool. This created a conceptual hiatus
for the planning for sustainability process. Strenuous attempts were made to try to merge the
processes of defining and selecting common indicators for the MCDA and the sustainability
assessment tasks. However, in the end the MCDA went ahead with its own set of criteria and
indicators consistent with the capabilities of the computer-based tool and the focus on the selection
of technology-based scenarios (described below):
•

Technology Criteria: Energy efficiency; Maturity; Modularity; Mobility.

•

Economic Criteria: Economic efficiency; Local investment and financing

•

Societal Criteria: Local (regional) benefits; Job creation; Developing skills for life

•

Environmental Criteria: Maximise IAP clearing; Minimise impact on natural resources

All of these issues must ensure the certainty of benefits to local people of the Agulhas Plains. A key
aspect is the delicate balance between ensuring that the process is economically feasible without
being driven by market demands that would create the dependency on IAPs and provide incentives
for the farming of IAPs. IAPs are considered a non-renewable resource since the eradication of IAPs
is the ultimate objective that complies with government legislation so that the farming of IAPs will
not be permitted. In this IAP2Energy pre-feasibility assessment, the project lifetime was 20 years in
order to synchronize the IAP2Energy technology lifetime with the proposed period of IAP biomass
eradication (resource depletion). Four areas on the Agulhas Plains were identified (to minimize
transportation costs), and the available IAP biomass stocks within these areas were estimated to
have a total energy content of 25 TJ, which could generate 12 MW of electricity and thereby provide
sufficient energy for at least 20 000 people over a 20 year period; about half the people resident on
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the Agulhas Plains. This indicates a considerable bioenergy potential and there are established
commercial technologies available that can generate valuable bioenergy products from these IAPs.
The technology options were explored and developed into feasible scenarios (see Figure 14). The
scenarios were scored and ranked using weighting values that were determined by the stakeholders,
using the MCDA technique, and performance data for the defined IAP2Energy scenarios, using a lifecycle approach where the entire value chains (production to end use) were analyzed. The most
appropriate IAP2Energy scenarios (in order of preference) were:
1.
Compressed logs;
2.
Pyrolysis for charcoal;
3.
Gasification for electricity; and
4.
Combustion for electricity.

Figure 14. The IAP2Energy scenarios (1-5) showing the bio-energy value chain from IAP
biomass harvesting to the end-use of the bio-energy product
(Source: Stafford and Brent, 2011)
This choice was largely determined by the preference for localisation and resource efficiency in
terms of minimizing impacts on natural ecosystems. The smaller, modular technology approaches
are localised, namely using wood-chips directly in efficient combined heat and power stoves, and
have the added benefits of developing local skills and capacity in their manufacture, sales and
maintenance. Changes in the practices of usage can greatly improve the overall efficiency; for

29

Stellenbosch University http://scholar.sun.ac.za

Second Article – The case study analysis 2012
example, more efficient stoves and energy efficient appliances. All stakeholders therefore
recognised that the implementation strategy should more carefully consider end-user energy
efficiency, preferences and needs.
3.3 Perspectives on the influence of culture and values on the BIOSSAM R&D effort
The R&D team was engaged, after completion of the IAP case study, to obtain some insights in terms
of how cultural values, and organizational structure, including communication, affected the
transdisciplinary R&D effort. The content analyses of the narratives that were received in written
format (in Appendix D); with the personal observations, reflections and discussions with the team
members; and a review of project-related documentation; are consolidated in Table 5 – according to
parameters of the conceptual framework (of Figure 11).
Table 5. Consolidation of the reflections, observations and perceptions of the BIOSSAM
transdisciplinary R&D effort pertaining to the IAP2Energy case study on the Agulhas
Plains of South Africa
Parameter

Positive
effect on
the R&D
effort?

Stakeholder values / culture:
Acceptance and expectance
of power distribution
~

Focus on own priorities or
that of the larger system
×

30

Outcomes based personal reflections, reflections of the R&D
team members, and analyses of the project communiqué

Expectations, and acceptance, of power distribution had to change
through the process, which caused friction. For example, although
the participating stakeholders and the R&D team members
engaged on an equal footing, which was experienced as overly
positive, the situation did arise where the team leader had to
make judgments on taking the research forward, which was met
with resistance, particularly if such decisions were perceived to
infringe on disciplinary discourse.
The dominant culture was that of fulfilling one’s own needs, which
meant that the holistic vision and goals of the larger system was
difficult to achieve. Individual team members felt that it was
extremely difficult to influence the overall R&D process to
encourage some cohesion and common purpose, despite the
logical necessity for doing so. Eventually they felt compelled to
focus on their own priorities (and deliverables) in isolation of the
broader project goals.
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Parameter

Positive
effect on
the R&D
effort?

Tolerance for uncertainty
and ambiguity

×

Time orientation
√

Activity orientation: ‘doing’
or ‘being’ orientation
×

Attitude towards human
nature
~

Conflict or harmonious
seeking
~

Internal organizational values / culture:
Transparency

×

31

Outcomes based personal reflections, reflections of the R&D
team members, and analyses of the project communiqué
From the onset, the project did actually display itself as handling
an ‘ill-defined’ problem where clarity on many issues was
identified in the course of the project lifespan. BIOSSAM portrayed
itself as an open-ended learning project where the ideas and
thinking was not confined in a box but rather organized in a way
that it allowed thinking outside the box Although there was
acceptance of uncertainty and ambiguity upfront, vague outcomes
were not dealt with well, especially the stakeholders (from the
Agulhas Plains) that were seeking definite answers from the
process and team members with strong discipline orientation.
Timeframes and limitations on funding meant that uncertainty
could not always be indulged or explored. This may have
hampered innovative thinking. The uncertainty grew towards the
latter stages of the project (rather than the opposite which should
have been the case); the consequence was a complete breakdown
of tolerance among some of the team members.
The orientation of the BIOSSAM project was long-term from the
outset. This is due to the understanding that the actual impacts of
the project would be felt after the formal project had ended,
which was three years All parties could thus accept that the
identified ‘solutions’ would be medium- to long-term in nature.
In the project as a whole there was very much a ‘doing’ orientation
– not enough time and attention to reflection of the ultimate
purpose of the tasks, namely the ‘being’ orientation. Differences of
perceptions between doing and being orientations were also
experienced, with no clear characteristic associated with a
stakeholder type or a R&D team member type of participant. The
consequence was many frustrations in the larger group.
Initially, there was a general acceptance of human nature and its
influence on the R&D process. However, towards the end, there
was a growing tendency, as perceived by some team members, in
terms of individuals retreating into the terrain of their own
disciplines and being defensive about their domain / boundaries;
thus, reflecting human nature in terms of retreating into familiar /
safe territory.
Although there were strong opinions, especially between the
(disciplinary) R&D team members, there was a general sense that a
harmony was to be found. Nevertheless, perhaps attributable to a
lack of common purpose and defensiveness about disciplinary
territoriality, some members felt that there was a sense that some
team members held the ‘ultimate truth’, which prevailed as a
negative aspect throughout the project.
Some perceptions were that it was difficult, at times, to track what
was happening through the R&D process, with the formation of
smaller teams to deal with specific aspects of the R&D effort. Thus,
very little communication occurred with no collaborative working
within the team. Another issue that impacted on the transparency
of the project was the geographical split of the project team
members that proved challenging, although, at first, it was
perceived to be of strategic advantage.
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Parameter

Positive
effect on
the R&D
effort?

Integrity
√

Issue orientation

√

Inquiry / experimentation

√

Accountability

×

Team work
×
Open to risk

×

Organizational structure:
Hierarchy-free
communication
×

Joint planning, including
questions and goals
×

32

Outcomes based personal reflections, reflections of the R&D
team members, and analyses of the project communiqué
In general it was felt that the organization had integrity although,
at times, project work with large teams could lose this
characteristic. This was not experienced to be an issue with this
R&D effort in that the team member perceived the management
thereof to be executed with integrity. Thus, there was an
underlying commitment to finding common ground and purpose.
All participants were able to concentrate on the issue at hand;
there was clear communication about the expectations and
intentions of the BIOSSAM and opinions on the work that need to
be done. there was also communication on the budget when it did
not correspond to the deliverables and a discussion among the
team on what action plans need to be done to correct the
situation; ant the progress and status report of the project also
kept the team informed and aware of what is on track and what
needs intervention.
All participants were eager to engage in an exploratory-type mode.
However, overall, the perception was that the emotional
commitment is developing slowly – there is still a fear of stepping
fully into the transdiciplinary way of working and thinking. Thus,
there was a tendency to accommodate the changes resulting from
the new ideas, but at the same time keeping the overall goal of the
project in mind.
All participants accepted accountability of their respective
contributions to the R&D effort. Nevertheless, some observations
were that the “stakeholders who were engaged in the IAP2Energy
case study testing process were drawn into a badly designed and
truncated process that raised expectations and then they were just
left hanging”. So the project team obtained what they needed (to
some extent) but the stakeholders merely had information
extracted from them and received nothing in return.
It was agreed that the organization attempts to instil team work
that is multi-disciplinary in nature, but, still, scientist’s (and
engineers) battle with team work unless the team members all
have similar world views and points of engagement.
The organization is extremely risk-adverse, and this manifested in,
especially, the R&D team members’ behaviours.
The operational structure of the organization, particularly in terms
of financial resource allocations, meant that communication, in
many instances, was not hierarchy-free. This, in turn, was not
conducive to working together in a spirit of cooperation and joint
accountability, which led to delays in the R&D effort.
The R&D questions and goals were reasonably formulated in the
larger group, but the planning was, at first, left to the team leader,
and then occurred ad hoc in the smaller teams. This modus
operandi was not conducive to working together in a spirit of
cooperation and joint accountability, which made the R&D
management process extremely challenging.
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Parameter

Positive
effect on
the R&D
effort?

Good management
mediation
~

Equality of members /
stakeholders
~

Outcomes based personal reflections, reflections of the R&D
team members, and analyses of the project communiqué
The management tools and practices of R&D efforts are well
established in the organization, but there were differences in
opinion as to their effectiveness. Unwillingness to learn or be
exposed to different ways of thinking and knowledge (risk
aversion) and a lack of humility / flexibility, and defensiveness on
the part of the key team members including the technical project
manager, caused serious conflict and damaged working
relationships.
The organization structure was ‘flat-based’ oriented. However,
some members of the team perceived themselves to know more
than the others, namely, to hold the ‘ultimate truth’, and so
especially during the case study there was much conflict,
contestation and judgment rather than collaboration on an equal
footing in an environment of mutual respect.

3.4 Conclusions from the case study analysis
The R&D effort was very exploratory-oriented and therefore evolved, as a project, over the three
years. However, on reflection, the R&D team members felt strongly that the project was not
explicitly conceptualized from the outset as a transdisciplinary R&D effort and communicated as
such. The consequence was that the transdisciplinarity of the R&D effort was not internalised by all
the team members, and the organization. Values and culture subsequently influenced the R&D
effort, overall, in a negative way. In terms of the values and culture of the stakeholders and team
members, the most important parameters that must be considered to improve the outcomes of
transdisciplinary R&D efforts are:
1.
Focusing on the priorities of the overall R&D effort, rather than sub-components thereof, to
encourage some cohesion and common purpose;
2.
Instilling a tolerance for uncertainty and ambiguity and thereby stimulate more innovative
thinking; and
3.
Striking a balance between ‘doing’ and ‘being’ orientations, to ensure that the R&D effort
strives towards the common purpose.
As to the values and culture of the organization, the most important parameters that must be
adhered to are: transparency, accountability, team work, and, especially, openness to taking risks.
Because these issues were not addressed adequately, in the BIOSSAM case, the team members, of
the different work packages, easily retreated to disciplinary domains, or comfort zones, rather than
consciously engaging with the transdisciplinary nature of the work of the project as a whole. To this
end it would be useful to have a scene-setting workshop at the beginning of the project, with at least
annual refreshers, where transdisciplinarity and integrative thinking and focus are emphasized as
the points of departure. This would include engaging with the different worldviews and perspectives
of each of the team members, and the stakeholders. Being aware of these upfront, rather than to
discover them through conflict and contestation in the project work, would significantly improve the
productivity and outcomes of transdisciplinary R&D efforts.
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4

Conclusions of the overall study

Increasingly it is recognised that a concerted effort is now needed for global transitions to
sustainability – towards a humane and diverse world (Adams and Jeanrenaud, 2008). The challenge
is considerable and endless innovation, technological and otherwise, will be needed in terms of lowenergy industrialism and low-impact living, away from the more usual polluting, resource-heavy and
energy-intensive production and consumption. With respect to technological advancements, Allenby
and Sarewitz (2011), however, emphasise that a ‘level III’ understanding of technology is required,
where: “complexity becomes pervasive – integrated in ways that can never be fully understood, with
an array of human, built and natural subsystems creating adaptive systems, which increasingly
characterise Earth”.
In response the concept of transdisciplinarity has emerged as radically distinct from multi- and
interdisciplinarity because of its goal – the understanding of the present world – which cannot be
accomplished in the framework of disciplinary research. Transdisciplinarity is often confused with
inter- and multidisciplinarity, largely due to the fact that all three overflow disciplinary boundaries.
Nevertheless, the goals of the three approaches are different. The three pillars of transdisciplinarity,
namely: multiple levels of reality, the logic of the included middle, and complexity (Nicolescu, 1999);
determine the methodology of transdisciplinary research.
Transdisciplinarity entails both a new vision and a lived experience – of transformation-oriented –
towards knowledge of the self, the unity of knowledge, and the creation of a new understanding of
social-ecological systems. With respect to research and development (R&D) into technological
innovation, a profound interaction of conventional multi- and interdisciplinary R&D teams with
stakeholders that define the context of technology uptake – in distinct social-ecological systems – is
required. The consequence is the potential conflict that arises from different culture and values
across transdisiplinary R&D teams. As an example, the learning preferences of disciplines (and
individuals within disciplines) are likely to ‘pull’ an R&D effort in different directions. As shown in
Figure 15, transdiscplinary team members will in all likelihood include individuals with orientations
towards practical application and experimentation, associated with those that, for example, will
drive the uptake of developed technologies, as well as individuals with orientations towards
reflective observations that typically characterise the researchers themselves. This study
subsequently set out to investigate how culture and values in a transdisciplinary R&D team that aims
to address a sustainability-oriented problem determine the outcomes of a R&D project. Specifically,
the proposition was put forward that, in the context of a sustainability-oriented, transdiscplinary
R&D effort, organisational culture plays a lesser role in determining the success or failure of the
effort, but that the culture and values of individuals of the transdiscplinary R&D team determine, to
a large extent, the success or failure of the R&D effort.
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Concrete experience
Practitioners and Stakeholders

Researchers

Practical
application
Active
experimentation

Observation and
measurement
Managers

Artists

Engineers

Scientists

Model and method
Building (design)

Researcher’s
preference

Reflective
observation

Theory building
(conceptualisation)

Abstract notion

Figure 15. The preferences of disciplines, researchers and practitioners, including those
typically of stakeholders that are engaged with in transdiscplinary R&D efforts
(Adapted from Kolb, 1984)
The study commenced with a literature analysis on values and culture in the context of
transdisciplinary R&D projects. The literature analysis developed a conceptual framework of the
applicable theory. In the framework values and culture are distinguished between those that are
characteristics of the stakeholders themselves, namely the R&D team members and the societal
participants of the transdisciplinary effort, and those of the organisation (of the R&D effort) itself.
The former, namely ‘stakeholder values and culture’, is described by the notions of: acceptance and
expectance of power distribution; focus on own priorities or that of the larger system; tolerance for
uncertainty and ambiguity; time orientation; activity orientation; attitude towards human nature;
and conflict or harmonious seeking. The latter, namely ‘internal organisational culture’, is
characterised by: transparency, integrity, issue orientation, inquiry or experimentation,
accountability, team work, and openness to risk.
The conceptual framework also highlights key aspects of organisational structure that are
determinants of R&D success, namely: hierarchy-free communication and flow of information –
continuous exchange between process, teams and the organisation as a whole; joint questions and
goals - joint planning and clear goals; equality of members and stakeholders; and the establishment
of good management and mediation. In terms of the management of transdisciplinary R&D efforts,
values and culture biases must be acknowledged and facilitated by a good flow of communication
within the organisation structure and the stakeholders, if the common goals of the effort are to be
achieved.
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The conceptual framework provided the means to engage with a transdisciplinary R&D effort to
investigate, and understand, the implication of values and culture on the outcomes of the R&D
effort. An R&D project that the researcher had initiated whilst being employed in the Council for
Scientific and Industrial Research (CSIR) was chosen for this purposes; the Bioenergy Systems
Sustainability Assessment and Management (BIOSSAM) project. The BIOSSAM project was funded by
a parliamentary grant over a three-year period and derived a number of methods and tools to
improve the sustainability of the bioenergy sector. Some of these methods and tools were
developed through a specific case study of utilising invasive alien plants in the Agulhas Plains area to
the benefit the local communities – termed IAP2Energy.
The researcher engaged with the BIOSSAM R&D team, after the completion of the IAP2Energy case
study, to obtain some insights in terms of how cultural values, and organizational structure,
including communication, affected the transdisciplinary R&D effort. The content analyses of the
narratives that were received in written format; with personal observations, reflections and
discussions with the team members; and a review of project-related documentation; were
consolidated according to parameters of the conceptual framework.
The BIOSSAM case showed that, indeed, culture and values of individuals, rather than those of the
organisation, are pivotal for R&D project success (see Figure 16). For a transdisciplinary R&D project
to be successful, there must be acceptance across the board that power dynamics will change
throughout the R&D effort. Furthermore, stakeholders and R&D team members must be willing to
relinquish their own priorities for the good of the larger R&D effort, and be tolerant to uncertainty,
ambiguity, and risk. The nature of some disciplines is to be observant, whilst others are to get
something done (as illustrated in Figure 15); this difference in values and culture needs to be
managed carefully. A specific occurrence was the formation of smaller teams, especially disciplinaryand problem-oriented, which made the management of these teams towards the larger goal
challenging. To this end, management with integrity plays a key role to ensure openness and
truthfulness of all participants in the R&D effort. From an organizational structure perspective,
communication channels remain a challenge, and especially, the joint planning and formulation of
R&D questions and goals, which are vital for the success of transdisciplinary R&D efforts. Other R&D
management practices, methods and tools appear to be secondary.
The case thus emphasizes that the lack of disciplines to recognize, understand and incorporate
values and culture into R&D practices will lead to project failure; for technology-oriented R&D preempting and managing expectations of social change (often) far outweigh the necessity for
technological change. A key cultural aspect that emerged from the R&D effort was the crucial
importance of attitudes. If the correct attitudes towards transdisciplinary are not instilled upfront,
and maintained throughout the R&D effort with sound communication practices, then the effort will
surely fail. This also places the responsibility for project success on participating members, as stated
by Swindoll (2006):
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“The longer I live, the more I realize the impact of attitude on life.
Attitude, to me, is more important than facts. It is more important than the past, than education,
than money, than circumstances, than failures, than successes, than what other people think or say
or do. It is more important than appearance, giftedness or skill. It will make or break a company... a
church... a home.
The remarkable thing is we have a choice every day regarding the attitude we will embrace for that
day. We cannot change our past... we cannot change the fact that people will act in a certain way.
We cannot change the inevitable. The only thing we can do is play on the one string we have, and
that is our attitude... I am convinced that life is 10% what happens to me and 90% how I react to it.
And so it is with you... we are in charge of our attitudes”.

• Working in a transdisciplinary manner towards a common goal requires concerted effort and
commitment on the part of every team member. If this is not facilitated and encouraged there is
a tendency for team members to gravitate back into their disciplinary arenas and to work in
isolation, which has consequences for the coherence and congruity of final outcomes. This was
due to different groupings that worked towards different goals, rather than a common goal.
• Problems arise if there is a lack of recognition and explicit expression by all members of the team,
of the different origins and purposes, of the different tools available for planning and assessment;
for example, in this case of bioenergy development. Some tools are reductionistic, others more
integrative, some based on a weak sustainability goal, others on achieving strong sustainability,
and so on. A tendency to see all “sustainability planning tools” under the same umbrella is bound
to cause conflicts of interest.
• A dissonance between expressed intent to plan and assess for sustainability, but a strong
tendency to retreat into linear reductionistic and familiar techniques and approaches suggests a
need for strong conceptual guidance of this kind of research. Expressed differently: all team
members need to “be on the same page”.
Figure 16. Key lessons learnt from the BIOSSAM case

4.1 Reflection on the undertaken investigation
Metcalfe (2005) emphasises that for research to be judged as scientific, the work must be empirical based on objective observation; public – open to scrutiny and criticism; repeatable – the same steps
will yield the same results; and generalisable – must be valid in other similar situations.
4.1.1 Empirical
The researcher was intricately involved throughout the BIOSSAM project. He had conceptualised the
scope of work, and had subsequently leveraged the funding, to undertake the R&D effort over the
three year project. For about 40% of the project’s timeline he had also acted in the capacity of
project leader; thereafter he played in an advisory role to the newly appointed project leader.
Therefore, an argument could be made against the objectivity of the empirical evidence derived
from the personal observations and informal discussions component of the research strategy.
However, by utilising the triangulation approach, by also relying on the narratives and observations
of others involved with the R&D effort, as well as project documentation – that cannot be divulged
here, it is believed that sufficient empirical evidence had been derived to answer the research
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question: cultures and values significantly influence collaboration and thus impede transdisciplinary
R&D efforts – if they are not acknowledged and managed accordingly.
4.1.2 Public
Apart from this thesis document, which will be available publically, the content of the research has
been put into the public domain for scrutiny and criticism. The first part, namely the literature
analysis and development of the conceptual framework, was published in the proceedings of the
R&D Management 2011 conference. The researcher was given the opportunity to deliver an oral
paper, with at least one other author, in the same track, assigned to read and scrutinise the paper.
The subsequent discussions after the oral presentation provided for valuable guidance for the postmortem analysis of the BIOSSAM case. The second part, on the BIOSSAM case, has been accepted as
a chapter for the forthcoming textbook: Handbook of Sustainable Engineering. It is then believed
that others can sufficiently criticise and (hopefully) build on this work.
4.1.3 Repeatable
The observations greatly depend on individual perspectives. It may then be argued that given a
different R&D team on the same project may lead to different observations. However, it is argued
that, in a transdisciplinary R&D effort, if individualism is not recognised, as occurred with BIOSSAM,
and individuals are not given the means to take responsibility of their own culture and values,
including attitudes, for the greater good of the R&D effort, then the same project outcomes would
be observed. A similar undertaking in the CSIR, as documented by Nortje (2011), shows similar
outcomes in terms of the behaviours of R&D teams; albeit that culture and values were not explicitly
investigated.
4.1.4 Generalisable
This investigation relied on a single case study approach, which, for some empirical undertakings,
has been criticised from a generalisability perspective. Although similar outcomes have been
document on at least one similar case (Nortje, 2011), it would be impossible to generalise these
findings to all transdisciplinary R&D efforts, even to those that are all technology-oriented. However,
it is possible to generalise to the case itself in that it is not the subject matter, or focus, of the
BIOSSAM project that determined the outcomes. Indeed, it is argued that the general outcome for
management practices, that the challenges of transdisciplinary R&D efforts need to be
acknowledged upfront and managed accordingly, with full participation of all team members and
stakeholders, will determine the success (or not) of any transdisciplinary R&D effort.
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Appendix C: Final list of Sustainability Principles and Criteria generated by stakeholders and
refined by the project team
Principle 1: The removal of IAPs must contribute significantly to restoration of ecosystem services.
Criteria:
•

Alien invasive plants are cleared according to a code of best practice that avoids any further
environmental damage, and through coordinated and integrated (work) planning.

•

Alien invasive plants are cleared to maximise the effectiveness of eradication, namely avoid
re-growth, which is supported by regular inspections and corrective action.

•

There is no (re)planting of any invasive alien species in the plains area.

•

Biodiversity and water availability are restored and improved .

Principle 2: The biomass to energy cycle of production and use must have net benefit for the natural
environment.
Criteria:
•

Only clean and appropriate technologies for conversion of biomass to energy are chosen, so
that greenhouse gas emissions and other pollutants are minimized.

•

Use of resources such as energy and water is minimized in the conversion process, namely low
input production.

•

Production processes are designed for maximum efficiency.

Principle 3: The removal, handling and processing of IAPs will be managed within appropriate policy
and legislative frameworks and every effort will be made to work with the relevant authorities to
optimise legal and policy frameworks.
Criteria:
•

There is continuous collaborative and integrative interaction with the planning authorities, to
ensure that preparation for and implementation of projects within the IAP2Energy initiative
take cognizance of the provisions of the relevant IDP(s) and that revisions of the IDP(s) are
influenced by the initiative.

•

The provisions of policy and legislation governing the management and effects of IAPs and
other relevant policy and legislation are complied with.

Principle 4: The people of the Agulhas Plains area are the beneficiaries of human, social and socioeconomic development and improvements in wellbeing resulting from all IAP removal programmes
and activities.
Criteria:
•

Employment and (economic) equity are created for people living on the Agulhas Plains.

•

Relevant skills are developed and transferred to local people.
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•

The people of the Agulhas Plains area who are associated with the IAP2Energy project have a
strong sense of working together, with nature and the land.

•

The energy products or services generated from IAPs are produced primarily for the use and
benefit of local people, in preference to exporting to areas outside the Agulhas Plains.

Principle 5: Co-learning is the foundation of the IAP2Energy project and actions taken towards
developing a green economy for the Agulhas Plains area are continuously supported by awareness
creation amongst all people who live in the area.
Criteria:
•

A central bureau is in place and accessible to all, and which is a coordinating office for the
IAP2Energy Coordinating Body (ABI Energy), a project office for the IAP2Energy Project, and an
information hub for the project; as well as a space for interaction between all parties about
the project.

•

Access is provided to the people of the Agulhas Plains, to education and information regarding
the opportunities created by a green economy. Information and materials are created to cut
across barriers and around a common vision of how to use resources effectively.

Principle 6: The IAP2Energy projects must be self sustaining and economically competitive with other
energy sources i.e. the energy products and services must be economically competitive with
equivalent energy products and services elsewhere.
Criteria:
•

People involved in the IAP2Energy initiative are working together in non-conventional,
creative and informal organizational structures – cooperatives, traditional leadership
structures.

•

A mixture (diversity) of funding sources is being tapped into to support the IAP2Energy
initiative.

•

The economic performance (value) of the initiative and the individual implementation projects
within it, are evaluated using new economic models including; for example, resource
economics or new and unconventional financial models that are focused on sustainability,
rather than the conventional cost-income financial model.

Principle 7: The IAP2Energy project must expand opportunities for resilient and sustainable
livelihoods in the Plains area by being a catalyst for the development of a green economy.
Criterion:
•

Further sustainable renewable energy projects are initiated on the Agulhas Plains to take into
account the inevitable depletion of the IAP stock in the future.
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Appendix D: Written feedback from R&D team members
Researcher 1:
Positive
experience

Guiding aspect

Comments

√|~|×
R&D team member’s own values, and how the BIOSSAM project was experienced:
Acceptance and expectance
of power distribution
~

Focus on own priorities or
that of the larger system
x

Tolerance for
and ambiguity

uncertainty

X

Time orientation: short-,
medium- or long term
Activity orientation: ‘doing’
or ‘being’ orientation
Attitude towards human
nature

?

X

Conflict
seeking

or

harmonious
X

Other
values
importance to you?

of

X
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There was much uncertainty with regards to leadership
in this project. One was never sure who was the person
ultimately in charge of the project and thereby who had
the power. Was the technical person or the
administrative person, and why was there always
uncertainty between the two?
I focused only on my area/work package as the larger
system of the project was not coming together and no
matter how hard to tried to understand the bigger picture
and how the work packages fit together the more
frustrating it got.
It was last year while we were trying to get things started
with regards to the case studies that I lost all tolerance
as there was just to much uncertainty as to how
BIOSSAM was supposed to now fit/merge with IAP.
Both has separate deliverable which the project team
leaders decided could be achieved by doing one case
study together. This did not work as it caused much
conflict with us due to the reductionistic approach they
were undertaking to address sustainability.
?

The main attitude that I experience by the leadership is
“it is my way or the highway”. This was extremely
unproductive and caused much unhappiness and
confusion within the team. Things were being focused
on us so that boxes could be ticked as complete.
Mostly conflict. This was mainly due to the so called
merging of the BIOSSAM project with IAP. Work
package 1 did not agree with what was now being
focused on us to do just because it was a tool that was
needed to be used.
Another value would be that of sustainability. This word
has a different meaning and value to everyone
depending on their point of origin and as a result it was
this value that caused the most conflict within the project
team. Everyone wanted their value around sustainability
to be the main focus of the project. The project team
were not open minded and willing to incorporate
everyone’s views and values into the project design and
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Guiding aspect

Positive
experience

Comments

√|~|×
outcome.
Perception of internal organisational culture, and how the BIOSSAM project was experienced:
Transparency

~

Integrity
X

Issue orientation

~

Inquiry / experimentation

√

Accountability

Team work

~

Open to risk

x

Due to limited communication between the leadership to
the project team there was little transparency. Another
issue that impacted on the transparency of the project
was the geographical split of the project team. A split in
the project team compounded by kilometres has a
serious affect on the project outcome. Because we were
in Pretoria we were not able to interact sufficiently with
the team in Stellenbosch and as a result the
Stellenbosch team made decisions that we did not
always agree with. We had no option but to proceed with
them
Well due to conflicting world views and strong ones at
that there is a question about integrity. I think
organisation has integrity but it sometimes gets lost on
project work with large teams. The integrity of the
BIOSSAM project is questionable
Not necessarily in the BIOSSAM project
Experimentation in the BIOSSAM situation was mainly
by case study.
Because the experimentation part of the BIOSSAM was
via case studies that requires stakeholder engagement
for input, I believe that we as a project team had huge
accountability to them. However, I felt that once we got
what we wanted we just left them with a half finished job
on their behalf. We are more worried about
accountability to the RAP than to stakeholders that
ultimately we are supposed to be helping
Team work, what team work? The organisation tries to
instil team work that is multi disciplinary but scientists
battle with team work unless the team all have similar
world views and points of engagement. Team work on
the BIOSSAM project was extremely difficult as
everyone was focused a case study that did not
necessarily work for their work package and as a result
caused conflict and limited team work.
Very open to risk especially as a result of case studies
and conflict in project team

Other
organisational
culture traits?

Perception of organisational structure, and how the BIOSSAM project was experienced:
Hierarchy-free
communication
Joint planning,

54

X
including

X

No. I think my points above have covered this
Joint planning would really have benefited the BIOSSAM
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Guiding aspect

Positive
experience

Comments

√|~|×
questions and goals
Good
management
mediation
Equality of members /
stakeholders
Other
organisational
structure characteristics?

X
~

project.
Split management and change in management did not
do much good for the BIOSSAM project
No really comment here

Other comments/reflections on the BIOSSAM project as a transdisciplinary R&D effort:
Trying to merge to separate project with separate goals and objectives does not work unless there is
good amicable management between the two projects and all the team members are on board.
Researcher 2:
Guiding aspect

Positive
experience

Comments

√|~|×
R&D team member’s own values, and how the BIOSSAM project was experienced:
Acceptance and expectance
of power distribution

~

Focus on own priorities or
that of the larger system

~
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A number of changes in the project management /
directorship role through the course of the project
caused corresponding changes in the way the project
and process were managed. Some management
approaches / styles were easier to work within than
others and the level of disruption caused towards the
end of the project were substantive – specifically having
administrative and technical project management roles
fulfilled by two different people. So expectations
sometimes were in conflict.
It was easier to accept the power distribution in the early
stages of the project – the power distribution was made
clear and I got a sense of competent leadership.
It became necessary to focus on the priorities of the
Work Package I was working within due to the growing
lack of cohesion (after Year 1) between the different
Work Packages and ultimately the collective meaning of
the overall project. There was significant and growing
confusion and lack of clarity and common purpose in the
project team about what BIOSSAM was intended to
deliver as time progressed. Most Work Package teams
eventually focused on their own priorities. From my own
perspective – despite strenuous attempts to intervene, it
was extremely difficult to influence the process to
encourage some cohesion and common purpose,
despite the logical necessity for doing so.
I eventually felt compelled to focus on my own priorities
(i.e. delivering on the Work Package I was responsible
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Guiding aspect

Positive
experience

Comments

√|~|×
Tolerance for
and ambiguity

uncertainty

x

Time orientation: short-,
medium- or long term
Activity orientation: ‘doing’
or ‘being’ orientation

~

x

Attitude
nature

towards

human

x

Conflict
seeking

or

harmonious
x
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for) in isolation of the broader project goals.
Although the technical project manager (in the latter
stages of the project) evidently felt that he was steering
a coordinated and commonly agreed process, in reality
there was huge uncertainty and confusion amongst the
project team members of how everything (the different
work packages) should fit together and the ultimate
outputs. The uncertainty grew towards the latter stages
of the project (rather than the opposite which should
have been the case).
I found the uncertainty within the project management
context (not the content of the research) very difficult to
work within, and the lack of receptiveness to intervention
(on the part of the technical project manager) highly
irritating, frustrating and counterproductive to producing
a useful and meaningful outcome.
Medium term – not sure what this item is asking for?
In the project as a whole there was very much a doing
orientation – not enough time and attention to reflection
of ultimate purpose of the tasks (i.e. the being
orientation).
My own approach was to try and reach a more balanced
focus on doing and being (being = decisions around
purpose and meaning).
I think human nature played less of a role than
individuals retreating into the terrain of their own
disciplines and being defensive about their domain /
boundaries. Perhaps human nature in terms of
retreating into familiar / safe territory?
My experience was that there was a growing tendency
towards this behaviour and the defensiveness about
territory and “being right” increased towards the end of
the project (specifically during the IAP2Energy case
study process) which was the only real interactive work
by the whole team.
My feelings about this behaviour was that it was
counterproductive to achieving the goals of the project.
The level of conflict was high during the case study
process and reached serious proportions towards the
end of the project, where some team members refused
to communicate with each other. My experience was
that this was directly attributable to a lack of common
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Positive
experience

Guiding aspect

Comments

√|~|×
purpose
and
defensiveness
about
disciplinary
territoriality and a sense that some team members had
of holding the “ultimate truth”.

Other
values
importance to you?

of

√

My colleagues and I in the Work Package we were
responsible for, made strenuous attempts to find
harmony by encouraging big picture thinking but were
unsuccessful in doing so.
Mutual respect, humility, suspending of judgement of
other team members, integrity and accountability (to
external stakeholders)

Perception of internal organisational culture, and how the BIOSSAM project was experienced:
Transparency
x

Integrity

x

Issue orientation
Inquiry / experimentation
~

Accountability

~

Team work
x
Open to risk
Other
organisational
culture traits?
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x

x

Very little communication – almost no collaborative
working within the team. There were members of the
team working in different Work Packages who never met
or communicated with each other over the entire project
duration despite this supposedly being a collaborative
effort to produce a coordinated outcome.
No commitment to finding common ground and common
purpose – competitive rather than collaborative
Maybe – but not steered very explicitly in this project
There is a general trend (intellectually) towards opening
up to transdisciplinary sustainability orientated thinking –
rather than remaining tightly in disciplinary silos. But the
emotional commitment is developing slowly – there is
still a fear of stepping fully into the transdiciplinary way
of working and thinking.
Too much focus on accountability (or rather
responsibility) to the RAP, PG, the overall organisational
expectations and no regard for accountability to external
stakeholders. Specifically: stakeholders who were
engaged in the IAP2Energy case study testing process
were drawn into a badly designed and truncated process
that raised expectations and then they were just left
hanging. So the project team got what they needed (to
some extent) but the stakeholders merely had
information extracted from them and got nothing back.
Not good – no coordination, very little communication
and much of what did occur was adversarial. Some
team members never met nor even communicated.
Risk averse
Insufficient attention paid to reorientation / regrouping /
refocusing when project managers were changed. Not
enough attention to the team becoming familiar with
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Positive
experience

Guiding aspect

Comments

√|~|×
each other and ways of working up front (assumptions)
and not enough joint planning / finding common ground
and purpose. Very few face to face working sessions or
even meetings to discuss process, progress, problems,
etc.
Perception of organisational structure, and how the BIOSSAM project was experienced:
Hierarchy-free
communication
x

Joint planning, including
questions and goals
~

Good
mediation

management

x

Equality of
stakeholders

members

/

x

Other
organisational
structure characteristics?

~

Definitely not hierarchy free. Quite authoritarian and
sometimes quite adversarial and blunt. Particularly
administrative project management was experienced in
this way, but also at times technical project
management. Not conducive to working together in a
spirit of cooperation and joint accountability.
There were moments in the project where joint planning
and attempts to find common ground did occur, but
these were few and far between. Only at the very
beginning was an overall concept provided, but as the
project progressed there were no further refocusing / replanning sessions. A lot of assumption that everyone on
the team should “know” what they had to do, and where
they fitted in to the process and overall goals.
Experienced very badly. Split management of the project
(administrative and technical) caused significant trauma
and knock on effects on the overall team, especially
towards the end of the project.
Unwillingness to learn or be exposed to different ways of
thinking and knowledge (risk aversion) and a lack of
humility / flexibility, and defensiveness on the part of the
key team members including the technical project
manager, caused serious conflict and damaged working
relationships. Mediation had to be called for from line
management (outside the project team) although this
was not forthcoming and the situation remained
unresolved.
Hierarchical organisational structure for the project
team. But also some members of the team evidently
perceived themselves to know more than the others (i.e.
hold the “ultimate truth”) and so especially during the
case study there was much conflict, contestation and
judgement rather than collaboration on an equal footing
in an environment of mutual respect.
Working across lateral boundaries between the work
packages was challenging. There was no sense of
working within a team on equal terms.

Other comments/reflections on the BIOSSAM project as a transdisciplinary R&D effort:
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The main issue I believe, is that the project was not explicitly conceptualised from the outset as a
transdisciplinary research effort. If it was, then this was not clearly communicated to all team
members and was therefore not internalised by everyone. It was therefore easy for the different
teams working on the different work packages to retreat into their disciplinary domains (comfort
zones) rather than to consciously engage with the transdisciplinary nature of the work of the project
as a whole. Perhaps it would have been helpful to have a scene setting workshop at the beginning
(with at least annual refreshers) where transdisciplinarity and integrative thinking and focus were
emphasised as the points of departure. This would include engaging with the different worldviews /
perspectives of each of the team members. Being aware of these up front rather than to discover
them the hard way through conflict and contestation in the project work, would have significantly
improved the productivity and outcomes of the project.
Researcher 3:
Guiding aspect

Positive
experience

Comments

√|~|×
R&D team member’s own values, and how the BIOSSAM project was experienced:
Acceptance and expectance
of power distribution
Focus on own priorities or
that of the larger system
Tolerance for uncertainty
and ambiguity
Time orientation: short-,
medium- or long term
Activity orientation: ‘doing’
or ‘being’ orientation
Attitude towards human
nature
Conflict
or
harmonious
seeking
Other
values
of
importance to you?

√
√
~

long
doing
~

Larger system focus at project level (project coordinator)
and with a systems view of bioenergy
Timeframes and limitations on funding men that
uncertainty could not always be indulged or explored.
This may have hampered innovative thinking
Part of ongoing research interest in sustainable
bioenergy
Interacting
with
clients,
hoping
to
achieve
implementation and impact
Humans are out of harmony with nature and the overexploitation of natural resources will be their demise

harmonious
Honesty and trust

Perception of internal organisational culture, and how the BIOSSAM project was experienced:
Transparency
Integrity
Issue orientation
Inquiry / experimentation
Accountability
Team work
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~

Some lack of project and team integration may have
given clouded transparency.

~
√
√
×
×

Some lack of clarity in an evolving, transdisciplinary
project
More workshops needed
Dynamic research team and internal policy made
accountability unclear
The transdisciplinary nature made this difficult (logistics
etc)
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Guiding aspect

Positive
experience

Comments

√|~|×
Open to risk

~

Other
organisational
culture traits?

Limited time and funding with an evolving research
project was sometimes a risk
Time-focussed instead of product oriented research
(negative consequence of the rigid time-accounting in
the CSIR)

Perception of organisational structure, and how the BIOSSAM project was experienced:
Hierarchy-free
communication
Joint planning, including
questions and goals
Good
mediation

√
~

management

Equality of members /
stakeholders
Other
organisational
structure characteristics?

×

Lack of hierarchy was sometimes to the detriment when
a strong management decision needed to be taken
Goal-orientated approach in terms of the project
deliverables meant that there was not always
opportunity to explore this important task sufficiently.
Tansdisciplinary nature and complexity require
comprehensive briefing, good management and
excellent facilitation and mediation. This was not always
the case

~
Researchers were mostly established and were
specialised in their fields. This made the identification of
common goals and values sometimes difficult. There
was also some inherent reluctance to work in true
transdiciplinary
manner
that
shapes
mutual
understanding with the result that some of the research
efforts were ad-hoc multi-disciplinary and therefore
failed to build a common understanding.

Other comments/reflections on the BIOSSAM project as a transdisciplinary R&D effort:
The BIOSSAM project was a very exploratory project and therefore evolved through the 3 years.
The research leader and team also changed during this which made for poor coherence. The large
multi-disciplinary research team made cohesion difficult and researchers tended to work
independently. The geographically spread nature of this large research team also mean t that
organising meetings was problematic the logistics and added burden.
Researcher 4:
Positive
experience
Comments
√|~|×
R&D team member’s own values, and how the BIOSSAM project was experienced:
Acceptance and expectance
• There was acceptance on the equality of power
of power distribution
distribution across gender, age, education, birth,
and race
• Each individual in the team was expected and
√
given opportunity to contribute to the ideas,
quality, learning and success of the project. As a
result, a PhD and a Masters study were among
the outcomes of such an opportunity given to all
Guiding aspect
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Guiding aspect

Positive
experience
√|~|×

Comments

•

Focus on own priorities or
that of the larger system

√

•
Tolerance for
and ambiguity

•

uncertainty

√

•

•

Time orientation: short-,
medium- or long term

√

Activity orientation: ‘doing’

61

√

•

in terms of contributing to ideas and success of
the project. Thus it was a positive experience on
the power distribution
The focus was on the larger system. Looking at
the project, it was divided into three work
packages in the first two years and in the third
year; an additional work package was
introduced. From the first year of the project, it
was more of exploratory and an attempt was
made to identify how the outputs of the different
work packages could be linked together.
However, there was limited connection /
linkages between the different work packages
outputs. Despite the limited connection /
linkages, my own values was to provide
deliverables of the allocated work package with
the goal of ensuring the success of the
BIOSSAM project as a whole
BIOSSAM project brought a lot of learning and
acquisition of new ideas in each year of the
project lifespan
I was able to tolerate the uncertainty and
ambiguity that arose from the project. From the
onset, the project did actually display itself as
handling an “ill-defined” problem where clarity
on many issues was identified in the course of
the project lifespan. There were divergent
opinions and adjustments to wide situations. For
instance, in year 1, there were a number of
modelling approaches that were proposed for
work package two. However, in year two, all the
other modelling approaches were dropped and
the focus was only on system dynamics.
Another example is on the tolerance to the
changes in human capital during its entire
project lifespan
BIOSSAM portrayed itself as an open-ended
learning project where the ideas and thinking
was not confined in a box but rather organized
in a way that it allowed thinking outside the box
The orientation of the project was long-term.
This is due to the understanding that the impact
on the project would be way long after the
formal lifespan of the project which was three
years. The BIOSSAM portal is a great example
to indicate that the benefits of the project were
not meant to be for the three year period of the
project but has a long-term focus. The other
example is the experience and the learning from
the project which will require putting into practice
the application of holistic view in planning for
sustainable
development.
From
a
transdisciplinary point of view, this is a
transformation knowledge which does require a
long-term focus.
The experience of BIOSSAM was “being”
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Guiding aspect
or ‘being’ orientation

Positive
experience
√|~|×

Comments

orientation. It was a problem-oriented and
challenging project aimed at facilitating planning
for sustainable development. As a team
member, I was strongly motivated to contribute
to the team in order to ensure the success of the
project
Attitude towards human
• It was good, which was as a result of the
nature
constant control and discipline among the team
√
members
Conflict
or
harmonious
• Harmonious seeking; achieving the BIOSSAM
seeking
project was very important and valuable and an
√
attempt was made to ensure that the project’s
objectives are met
Other
values
of
• Being part of the BIOSSAM project from its
importance to you?
onset was valuable to me and gained
experience and exposure with different team
members and different stakeholders ranging
from local communities to the policy makers.
√
There was a lot of learning that was gained from
the project which is still alive. The challenge is
now to put these lessons learnt into practice to
improve planning for sustainable development
Perception of internal organisational culture, and how the BIOSSAM project was experienced:
Transparency
• BIOSSAM
project
objectives
were
communicated and what was expected in each
work packages of the project was also
highlighted. The information on the project
status was also regularly provided, that is: the
project schedule and budget. This enabled the
√
understanding of which work packages are on
track or behind the track and on how the budget
of the project is being spent and in which work
packages. In addition, the deliverables from
each of the work packages was communicated.
Integrity
• There was clear communication about the
expectations and intentions of the BIOSSAM
and opinions on the work that need to be done
• There was also communication on the budget
when it did not correspond to the deliverables
and a discussion among the team on what
√
action plans need to be done to correct the
situation
• The progress and status report of the project
also kept the team informed and aware of what
is on track and what needs intervention
Issue orientation
• Project orientation occurred in each of the
financial year. This informed the team of where
the project is so far, what changes need to be
undertaken and the expectations for the project.
For instance, in year 2, other modelling tools
√
that were part of work package 2 were excluded
and it was agreed that the focus would be with
systems dynamics. Another example is in year 3
where an additional work package was added
into the project.
Inquiry / experimentation
• The BIOSSAM project was more of an
√
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Guiding aspect

Positive
experience
√|~|×

Accountability
√

Team work

√

Open to risk

~

Comments
exploratory project and as the project
progressed new and interesting ideas came up.
There was a tendency to accommodate the
changes resulting from the new ideas but at the
same time keeping the overall goal of the project
in mind.
• Thus, there was regular updates in each
financial year to ensure that all the team are on
the same page and working towards the overall
project objective
• At kickoff, it was stressed the need to work
together as a team
• The goals and its deliverables were measurable
e.g. publications, models and project portal
• Team members were accountable to one
another to ensure that the project was a success
• The project consisted of teams who were
organized according to the work packages. The
team members were required to work closely to
towards
achieving
the
work
package
deliverables which in turn contributes to the
overall objectives of the BIOSSAM project.
• There was a designated person who was
reporting on behalf of a team (Work packages)
and there was also a project manager
responsible for consolidating the information
from all the work packages. Working as a team
made this possible.
• The huge experience gained mainly was
working within the team allocated. There was a
limited experience working across the different
teams. This mainly resulted from the limited
linkages on the use of the outputs from the other
teams
At some situations, BIOSSAM was open to risk due to
the following situations:
• Loosing key human capital to the BIOSSAM
project which meant that there was need to
change the management of the project
• Incorporation of new work package in the third
year of the project which affected the budget
allocation for all the other previous work
packages, which affected the extent of
deliverables
• Different ideas and suggestions for the Case
Studies for the different work packages which
limited the integration of information / outputs
between the work packages
The risk of losing the key human capital was however
contained by sub-contracting the key human capital for
the entire project life-span

Other
organisational
culture traits?
Perception of organisational structure, and how the BIOSSAM project was experienced:
Hierarchy-free
• There was hierarchy-free communication which
√
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Positive
experience
√|~|×

Guiding aspect
communication

Joint planning, including
questions and goals

~

Good
mediation

management
√

Equality of
stakeholders

members

/

√

Comments
ensured easy communication and sharing of
ideas without following a structured protocol.
This also ensured openness within the project
• In the first and second year of project, there was
a joint planning and discussion on the project.
However, in the last year, the planning was
mainly within the work packages rather than
joint planning with other work packages. An
example of an experience that did not support
joint planning in the third year was where there
was a mismatch of budget allocation compared
to the output required by the different work
packages
There was a good management mediation concerning
the following issues:
• Budget allocation among the work packages
• Budget overspending
• Performance / deliverable issues / project status
• Generally, there was equality of members and
stakeholders. For instance, the project was open
to contributions from all team members since
failure for one team is a failure for the project as
a whole. It was also open to ideas and
contributions from stakeholders of all levels –
e.g. communities / civil society and policymakers

Other
organisational
structure characteristics?

Other comments/reflections on the BIOSSAM project as a transdisciplinary R&D effort:

While at the onset on the project it was not explicitly indicated that the project is transdisciplinary,
the experience of the project and as the project progressed clearly showed that it was a
transdisciplinary study. This is because it was dealing with a problem that is outside the academic
domain – that is – planning for sustainable development, aimed at advising policy- and decisionmakers. Planning for sustainable development is an “ill-defined” problem because no definitive
formulation of sustainable development exists as yet. Planning for sustainable development will also
require divergent stakeholders
The project made use of the different methodologies throughout its lifespan ranging from static
models such as balance sheet and multi-criteria to dynamic approaches such as system dynamics.
This is a clear indication that there was no conclusively single “best” methodology and that these
methodologies actually do complement each other than being in conflict. This process that was
followed in BIOSSAM can be linked to the transdisciplinary research design which moves to
respective research designs (e.g. disciplinary, multi-disciplinary and interdisciplinary) in search of
suitable methodologies for application. This was made possible by having people from different
disciplines and fields of experience working together in the BIOSSAM project.
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