Bammer, Gabriele. 2003. “ Integration and Implementation Sciences: Will Developing a New Specialisation
Improve Our Effectivenessin Tackling Complex Issues?” Draft of 19 Sept., http://www.anu.edu.au/iisn/. Posted to
the Science, Environment and Devel opment Group web site, 19 Sept. 2003.

Integration and Implementation Sciences. Will Developing a New Specialisation Improve
Our Effectivenessin Tackling Complex | ssues?*

Gabriele Bammer
An Overview of Integration and I mplementation Sciences

Researchers, funders and research end-users are increasing appreciating that new research skills
must be developed if human societies are to be more effective in tackling the complex problems
that confront us. Researchers must collaborate and integrate across traditional boundaries both
within and outside the research sphere, as well as become more involved in the implementation
of their research in policy, product and action. Thereis now a critical mass of researchers who
have been developing theory and methods to deal with complexity, uncertainty, change and
imperfection in order to integrate across disciplines, ‘knowledges', cultures, organisations, and
between research and its implementation. The development of such theory and methods has
been through their application in a diverse range of interdisciplinary problemfocused areas of
national and global importance. However these efforts have typically been isolated, with
application limited to specific fields, with low levels of intellectual cross-fertilization and
learning, and with limited exploitation of the significant synergies between approaches. Thereis
now growing acceptance of these methodologies in mainstream research and as increasing
numbers of researchers are attracted to these approaches, there is considerable reinventing of the
whedl.

Thetimeisripe for coalescence and co-ordination — for bringing these approaches together as a
new specialisation, which we propose to call Integration and Implementation Sciences.

In essence the specialisation draws together five key theoretical and methodological strands —
systems thinking, participatory methods, complexity science, diverse epistemologies, and inter-
and trans-disciplinarity — as well as a host of undocumented methods, which have been
developed to respond to specific problem-based needs. Our vision isto bring together and
provide a clear identity for alarge and critical ‘college’ of peers.

Like statistics and epidemiology, our specialisation will advance through application to a diverse
range of problems, so that collaborationwith research teams that have advanced content
expertiseis central. Our contribution will be to increase, and enhance the quality of, use of
systems thinking, participatory methods, complexity science, diverse epistemologies, inter- and
trans-disciplinarity and other integrative and implementation methodologies. These will
complement, rather than replace, traditional disciplinary and specialist perspectives. Such
research also involves the development of new partnerships with policy makers, business ard
civil society. Indeed finding ways to work with research end-users that accommodate respective
interests and safeguard academic freedoms is an important challenge. New roles, such as
boundary spanners and knowledge brokers, are being developed, and also need clarification and
systematisation.

Collaborations between researchers with skills in Integration and Implementation Sciences,
researchers with advanced content knowledge and research end-users (including those affected
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by the research) will enhancethe ability to tackle complex social, environmental and
technological problems, as well as improving the accessibility of Integration and Implementation
Sciences approaches, approaches which are themselves considerably strengthened through the
collaborations.

Why Do We Need a New Specialisation?
Callsfor New Approaches

Researchers, research funders, policy makers, business and civil society are grappling with how
research can best meet pressing social, environmental and technological challenges.

A 1999 UNESCO report? stated:
... 1t must be recognized that the relationship between scientific research,
education, technological innovation and practical benefitsis much more
diverse and complex today than in the past, and frequently involves many
players other than researchers. The progress of science cannot be justified
purely in terms of search for knowledge. In addition, it must be defended ...
through its relevance and effectiveness in addressing the needs and
expectations of our societies.

Similarly, in the context of sustainable development, Agenda 21, a key document generated at
the 1992 Rio Earth Summit and being implemented world-wide, called for:

supporting new scientific research programs, including their socio-

economic and human aspects, at the community, national, subregional,

regional and global levels, to complement and encourage synergies between

traditional and conventional scientific knowledge and practices and

strengthening interdisciplinary research related to environmental

degradation and rehabilitation (Article 35.9[a] UNCED 1992°)

The OECD* has also made a similar point about the knowledge-based economy:
The science system, essentially public research laboratories and institutes of
higher education, carries out key functionsin the knowledge-based
economy, including knowledge production, transmission and transfer. But
the OECD science systemis facing the challenge of reconciling its
traditional functions of producing new knowledge through basic research
and [education] ... with its newer role of collaborating with industry in the
transfer of knowledge and technology.

A recent report by Australia’s Chief Scientist® stated that
Integrating the innovation system across all points can increase the
chance of generating more products and processes that enhance our
lifestyle. The innovation systemis dependent on strong links between all
players, government, industry and research performers.

and further:
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By and large, our competitors and economic partners are adopting
different combinations of integrated measures to strengthen their capacity
to innovate. Although the pace of progress across these countries
fluctuates, they are constant in their drive towards knowledge-based
€conomies.

Gibbons, Nowotny and colleagues® have called for recognition of “Mode 2" knowledge
production. Here problems are defined in the context of application rather than a disciplinary
framework, the focus is on developing a transdisciplinary approach, the research is carried out by
heterogenous northierarchical groups thet come together transiently and that are based outside
universities, the researchers interact with the relevant social actors to ensure a greater degree of
socia accountability, and quality isjudged by awider range of criteria, using reflexive
processes. Mode 2 knowledge production challenges the traditional role of universities.

Other analyses have reflected on the essential elements of universities that must be protected in
this era of change. A collection of essays by Australian academics on “Why Universities
Matter”’ focuses particularly on values and ideals of university life and work. In the US context,
Bok® focuses particularly on pressures on universities to commercialise, examines what
universities can learn from business, and cautions against activities that can undermine or distort
the foundations of academic work.

I mplementing New Approaches

Grappling with the new role for research has not been confined to rhetoric. Policy makers, in
particular, have used their funding clout to bring about change in the conduct of research. |
provide only a small number of examples here, drawing particularly on the Australian context
which | know best.

In Australia, the Cooperative Research Centres Program, established in 1991° is a clear example
where researchers are charged with crossing disciplinary and organisational boundaries, as well
as extending beyond the scientific domain. Integration is part of the Cooperative Research

Centres mandate, but they are |eft to define what integration means ard how they will achieve
itlO.

In the CSIRO (Commonwealth Scientific and Industrial Research Organisation; Australia’ s
premier non-University based research organisation), the importance of integrating research both
within the organization and beyond it has been recognized as a key challenge for the future. For
example, their most recent strategic plan'! states:

We have decided that many of the land and water issues affecting the

sustainability of agriculture, mining, mineral processing, manufacturing

and the built environment can best be dealt with via large-scale

integrated work ... with appropriate advisory and management

mechanisms in place to ensure that customer groups in the relevant

production-based sectors can exert appropriate influence on those

proj ects.
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Further, CSIRO has recently introduced a program of research and development in Social and
Economic Integration, which seeks to incorporate social and economic sciences and perspectives
into its traditionally biophysical research areas'?.

Land and Water Australiais one of Australia s leading funding bodies for research and
development in natural resource management. They have recently adopted integration as a key
theme for their current and future development. Their 2001-2006 Strategic Plan™® states that

... to be useful and influential, ... R&D must be closely integrated with

other policy instruments and with the objectives of key stakeholders at

policy and management levels. Thisisa major priority of the Land &

Water Australia Board and a critical emphasis within this Strategic

R&D Plan.

There have aso been major developments in other countries. Of particular importance is the
European Commission’s 6" Framework Program funding mechanism, which allocates over 80%
of its 16 billion Euro budget to projects that ‘integrate and focus European research. It has
further introduced ‘integrated projects as a new funding mechanism within that program**.

The US National Science Foundation has “Promote Partnerships’ as one of its “three core
strategies that guide the entire agency in establishing priorities, identifying opportunities, and
designing new programs and activities.” viz

Collaboration and partner ships between disciplines and institutions
and among academe, industry and gover nment enabl e the movement of
people, ideas and tools throughout the public and private sectors.
Furthermore, these partner ships optimize the impact of people, ideas
and tools on the economy and on society™.

The 2001-2006 Strategic Plan of the National Science Foundation also recognises that “The
escalating complexity of science and engineering is moving research toward a collaborative
mode with greater focus on intellectual integration” (p. 11).

Examples of I1ssues where the Key Deficiency is Lack of Integration and I mplementation

All of these initiatives are responses to the growing appreciation that a major deficiency in our
ability to tackle key national and global problems lies in the inability to amalgamate knowledge
created by different disciplines with the experience of key actors and interest groups and then to
effectively use that knowledge to bring about social improvement.

For example there are 10 risks described in the 2002 World Health Report'® which account for
one-third of premature deaths world-wide. These are risks for which proven cost-effective
interventions are available. But human society seems unable to implement integrated solutions
in awide-spread, large-scale and coherent manner.
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Despite some successes, in many areas concerned with sustainability, such as global climate
change and biodiversity loss, research evidence and consensus among leading researchers about
recommended actions has had little impact on government policy, business practice or the
actions of local communities in either rich or impoverished countries®’.

Many factors contribute to the inability to implement integrated interventions, including:
- disciplinary, intra- and inter-organisational, and sectoral silos, reinforced by dominant
institutional structures, assumptions and reward systems,
marginalisation and fragmentation of successful research approaches,
lack of systemrwide reflection on and learning from case studies,
inability to “scale-up” successful small scale interventions, and
lack of recognition that barriers to integrated implementation are amenable to research.
Too often these barriers are greeted with resigned frustration and a view that that they are
too hard politically, too sensitive culturally and too intransigent on an individual level.

The examples above show that the calls for improved integration and implementation are
widespread and diverse. Nevertheless, while they broadly run along the same themes, the calls
do not cohere into a single, easily definable problem or solution. One of the tasks for Integration
and Implementation Sciences will be to define the similarities and differences across this range
of contexts, and so build a more robust, sophisticated and subtle approach to these issues.

Marginalisation of the Existing Critical Mass of Researchers

As| outline below, there are increasing numbers of researchers developing skills in integration
and implementation. But while it can be argued that there is the critical mass of researchers to
provide the foundation for a new specialisation, the field is far from cohesive. Instead, the field
is characterised by:

relatively small research groups operating in limited networks, many outside formal
academic institutions. Those operating inside Universities tend to be independent centres
or an uncomfortable fit within alarger department.

multiple small professional associations®®, which conduct relatively small-scale
conferences and which have few links with each other. Unlike the annual conferences of
many of the established disciplines and specialisations, which have 20,000 or so
participants, attendance at these conferencesis likely to be of the order of 500 people.
The point is not that large conferences are necessarily better, but that the “ college’
represented is substantially larger in the established academic areas.

no well-established high-impact journals . Although there is a growing number of
journals®®, many are newly established and some are only being published sporadically.

an orientation to consultancy work, which is in high demand from government agencies,
business, and other practitioners.
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an enthusiastic undergraduate and postgraduate student body, which faces very limited
career opportunities within universities.

no clearly defined curriculum and no clearly defined relationship with established
disciplines and specialisations. There is teaching in both undergraduate and graduate
areas, but the development of curriculum is somewhat idiosyncratic, with no agreement
on core curriculum elements or on standards or accreditation. There are no standard
textbooks. There are also different views about whether students should be required to
have a solid education in a discipline before being educated in Integration and
Implementation Sciences.

no unifying name or mission. While some areas that are embraced by Integration and
Implementation Sciences seek cohesiveness through associations such as the
International Society for the Systems Sciences and Action Learning, Action Research and
Process Management, there is little overlap, even though there are many important
synergies.

Marginalisation has many consequences for the field. The preponderance of small groups that
are not well networked leads to considerable duplication and reinventing of the wheel.
Productive cross-fertilisation of ideas is limited, which in turn means that the field does not reach
its potential in terms of progress. The practical demand for the approaches encompassed under
Integration and Implementation Sciences by policy makers, business, and other practitioners and
the associated emphasis on consulting, often leaves little time for reflection, let alone for theory
and methodology building.

Multiple groups of small size have costs associated with lack of economies of scale. For
example, such groups often have no administrative support, with a disproportionate extraload on
research and teaching staff. A disproportionate amount of effort may also have to go into fund
raising, especially for self-funded groups either inside or outside the academy. In time the
enthusiasm and energy of staff is ground down, limiting opportunities for networking, let alone
innovation.

All this can aso contribute to low standing within the academy and a perception that the field
lacks rigour and attracts only low quality staff and students. This perception is exacerbated by
the lack of high impact journals and the other accoutrements of established disciplines and
specialisations.

Even s0, there are costs to developing a specialisation. The current diffuse networks have the
benefit of inclusivity, and there will certainly be debate and dispute about the boundaries and
mission of the new specialisation. But the debates can be structured to help sharpen thinking and
to develop a greater sense of collegiality among researchers who are now only dimly aware of
each other.
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What Does I ntegration and | mplementation Sciences Cover?

Two of the defining characteristics of Integration and Implementation Sciences are firm rooting
in practical application and the centrality of collaboration. Individuals can make only limited
progress in isolation.

Further, Integration and Implementation Sciences have a broad reach in the theory, methods and
problems engaged. The approaches used in Integration and Implementation Sciences aim to
provide more effective ways of tackling complexity, uncertainty, change and imperfection.
These approaches build on systems thinking, participatory methods, complexity science, diverse
epistemologies, inter- and trans- disciplinarity, and a host of undocumented methods, which
integrate across disciplines, ‘knowledges', cultures, organisations, and between research and its
implementation in policy, products and practice.

Complexity, Uncertainty, Change and Imperfection

Complexity has many dimensions, including an extensive array of factors, with both linear and
nonlinear connections and interdependencies and arange of relevant political, cultural,
disciplinary and sectoral perspectives. In addition, geographical and temporal scales can be huge.

A necessary adjunct to complexity is uncertainty. In dealing with any complex problem, there
will always be many unknowns, including about ‘facts', causal and associative relationships, and
effective interventions. Some unknowns result from resource limitations on research; some
result from methodological limitations; and some things are smply unknowable.

The unknowns are compounded by constant change; change occurring on many fronts including
biological evolution (eg the development of new communicable diseases), scientific,
technological and economic developments, in international relations and manifold intended and
unintended consequences of local, national and international policy and programs.

Perfect knowledge and solutions are impossible. I mperfection too has many dimensions.
Dealing with complexity involves setting boundaries to the approach we take and where we set
boundaries is crucia in determining what is included, excluded and marginalised. Uncertainty
and change also necessarily lead to imperfection. Further, social issues are deeply contextualised
so that an excellent solution in one person’s eyes is anathema to another.

Systems Thinking, Participatory Methods, Complexity Science, Diverse Epistemologies, Inter-
and Trans- disciplinarity and Other Approaches

The key theoretical and methodological strands underpinning Integration and Implementation
Science are systems thinking, participatory methods, complexity theory, diverse epistemologies,
inter- and trans- disciplinarity and a host of undocumented methods. These provide arange of
conceptual and methodological tools for dealing with complexity, uncertainty, change and
imperfection, including modelling, decision and risk analyses, deliberative democracy processes,
principled negotiation processes and so on.
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Systems thinking

Systems thinking is the twin of analytical thinking and concerns itself with the properties of
wholes, rather than parts. Systems thinking encompasses severa schools of thought ?° and most
texts on systems thinking are centred on anhistorical description of the development of the field,
as a counter to reductionism and, depending on the branch of systems thinking, also positivisn?.
While many systems methods have been developed??, less progress has been made in terms of
agreement onkey theoretical concepts. Checkland?® suggests that there are two sets of common
elements:

emergence and hierarchy, and

communication and control.

For Integration and Implementation Sciences, hierarchy is valuable in terms of providing a
structured way of thinking across scale, showing that systems are not closed, providing abig
picture view, including interactions between local and global, and showing linkages, including
between sectors and stakeholders. Hierarchy also sets the context for emergent properties, in
other words properties that exist at one scale, but not at others. For example, wetnessis an
emergent property of water, a property that cannot be predicted from its component gaseous
elements, hydrogen and oxygen.

Communication and control are important in terms of understanding vicious and virtuous cycles,
effective 2poi nts of intervention, and sources of unintended effects.
Troncale** isaiming to unify the physical and life sciences by developing a broader range of
common elements:

Hierarchies and emergence to deal with scale

Flows, interactions, networks to deal with supply

Boundaries, limits and fields to deal with identitySymmetry and duality to deal withform

Feedback and regulation to deal with adjustment

Stability and equilibrium to deal withconstancy

Cycles and cycling to deal with tempo

Chaos and origins processes to deal withbeginnings

Variation, development and evolution to deal with change.

Thereislikely to be considerable value to Integration and Implementation Sciences in a detailed
consideration of these common elements and their application to complex social, environmental
and technical problems. There has aready been considerable work on boundaries as socia and
persona constructs, which determine what is included, excluded and marginalised and the
intimate link between boundary judgments and value judgments®.

Systems thinking, then, provides tools for dealing with complexity and, through risk analysis and
similar methods, for dealing with uncertainty. There is still considerable scope for development
of systems theory and methods. There is growing appreciation of the need to work with affected
stakeholders in understanding any particular system, but considerable development in linking
systems thinking and participatory methods is still warranted. Much systems thinking occurs
within a positivist framework, but some forms of systems thinking have embraced different
epistemologies, for example critical systems thinking is located in a critical social science
perspective®®. But the value of marrying systems thinking with different epistemologies still
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remains largely unexplored. Systems thinking, of course, was the foundation for complexity
science and systems thinking is highly congruent with inter- and trans-disciplinarity.

Participatory methods

Participatory methods are various forms of structured engagement between researchers and
relevant social actors, such as community representatives, business groups and policy-makers?’.
They recognise the importance of individuals, societies and cultures as aspects of complexity.

Participatory methods encompass a wide range of engagements® and can involve from two to
many parties and a range of disciplines and sectors; they can be short or long-term; they can
challenge dlites or be controlled by them; and they can vary in the degree to which they empower
marginalised groups. Participatory methods enable practitioners and researchers to learn
together about problems of mutual interest in a way that provides reciprocal benefits. They can
combine their perspectives to build new concepts, ins ghts and/or practical innovations, which
they could not produce alone. Brown and colleagues® have developed a framework for thinking
about participatory methods, which can provide an underpinning for Integration and

I mplementation Sciences.

The framework has four key elements:

- Paradigms, goals and interests
Relationships and organisation
Methods and technologies
Contextual forces and institutions.

In other words, engagement between researchers and practitioners must take into account
different socia, political and ethical paradigms, different engagement goals and interests and
different expectations about accountability. Further, the relationships and organisation must be
able to accommodate power differences, build trust, and develop effective control, ownership,
work-division and decision making processes.

Methods and technologies can be divided into four types: a) focused puzzle solving, b) issue
exploration and agenda setting, c) intervention and assessment and d) long-term domain
development. Participatory focused puzzle solving methods are appropriate when answers are
needed to well-defined problems. They make efficient use of the comparative advantages of
each party and do not require expensive ortgoing relations. 1ssue exploration and agenda setting
methods are appropriate when multiple views are needed for understanding complex, ill-
structured problems. They allow many voices to be involved in identifying issue patterns and
implications and set the stage for wide participation in problem solving. Participatory
intervention and assessment methods document, analyse and improve the quality of interventions
and best practices. They focus on existing programs and activities and are particularly useful for
identifying costs and benefits of possible solutions. Finally, participatory long-term domain
development methods involve ongoing co-inquiry to build perspectives, theory and practice in
new domains. These methods are particularly useful in providing in-depth analysis over the
longer term of poorly understood problems. They can produce new paradigms for understanding
intractable problems and lead to fundamental changes in theory and/or practice.
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The final element of the framework is contextual forces and ingtitutions, which involves taking
into account the broad range of global, national and local political, social, economic and other
forces at play at the time of the engagement. It also takes into account the impact of the auspices
under which the participatory methods are conducted and of the ingtitutional bases of the
researchers and practitioners.

Participatory methods therefore provide ways of bringing stakeholders into the consideration of
complex problems. Ideally this alows those affected to have a say in how uncertainties and
imperfections will be dealt with. There is however, still little to guide researchers on which
methods to use and little consideration, outside individual experience, of key issues, such as how
to build trust. The need for closer links between systems thinking and participatory methods has
been outlined above. Thisisalso true for links between complexity science and participatory
methods, but the need here is even less well recognised. There are also important challengesin
linking participatory methods and diverse epistemologies. For example, in positivist
frameworks, participation often involves fairly superficial ‘ consultation’. On the other hand,
interpretivist frameworks, which value all views equaly, provide little guidance on how complex
decisions should be made. Despite their names, inter- and trans-disciplinarity generally include
involvement of affected stakeholders, so that there are close links with participatory methods®?.

Complexity science

Complexity science has spun off from systems thinking and specifically tackles systems with
self-organizing, emergent properties and nonlinear dynamics. Much of complexity science is
highly mathematical and other conceptua approaches are poorly devel oped.

CompIeX|ty science deals with systems that share some or all of the following characteristics®
Comprised of many elements or subsystems connected together in irregular ways
Spanning a large range of dimensions and scales
Having nortlinear connections between the elements of the system
Exhibiting hysteretic or irreversible behaviour
Having interaction between simpler elements which allows self-organisation, that is the
emergence of complex behaviour that is not determined by informationor controls
imposed externally.

Key conceptsin complexity science include®3:

1. Emergent order, namely that spontaneous order and organisation can arise from flux and
disorder in natural systems

2. Adaptive, evolutionary, self-organisation, namely that systems can change actively and
evolve over time

3. Non-linear dynamics, namely that the whole is much more than the sum of the parts, and that
properties of whole can be unexpected, complicated, and mathematically intractable

4. Dissipative structures, namely that life spontaneously evolves from simple to complex, and
5. With regard to factors that influence the evolution of complex adaptive systems: disturbance
or perturbation, namely the edge of chaos where forces of order and disorder compete and
attractors, namely the tendency of an evolving system to move towards a particular state.
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Higginbotham and colleagues®* have applied complexity science to thinking about health, but the
principles they have developed have broader relevance to Integration and Implementation
Sciences, namely that:
- Local interaction can produce global order and global order can affect local behaviour
Therole of disturbance or perturbation can be both creative and destructive
Small changes to initial conditions can generate massive changes to system behaviour
Dynamic interaction of local and global levels of complex systems determines their
properties. Such interaction may be subject to ordering influences that are internal to the
system or may be universal features of all types of complex adaptive systems
Interactive causal relationships exist within and between entities and are at their richest at
the edge of chaos, the point between order and disorder
Complex systems can self-organise and evolve towards states of increased complexity
Complex adaptive systems can form patterns and follow predictable paths of
development. The identification of attractors or states, to which a system finally settles,
is one clue as to why certain patterns (order) and not others are created The properties of
complex adaptive systems cannot be reduced to their constituent parts
There is order in what appears to be chaotic; order can spontaneoudly arise from
fluctuations or perturbations within a system.

Of al of the approaches described here, complexity science is the one best established within
universities. It isan areawhich is currently attracting considerable funding and development for
its mathematically-based approaches. But there is extensive scope for development in the
application of complexity science to onthe-ground problems and in making complexity science
accessible and understandable to a range of stakeholders. Complexity science tends to be
narrowly inter-disciplinary, in other words it brings together disciplines that are closely related
(such as mathematics, engineering, statistics) and tends to be framed within positivist
epistemnology.

Diverse epistemol ogies

Appreciating diverse epistemol ogies involves valuing different ways of understanding the world.
In terms of Integration and Implementation Sciences this has two aspects. One is appreciating
the different world-views of different social actors. The second is appreciating that different
episternol ogies can guide the conduct of research.

Along with growing appreciation that people view the world differently, there is increasing
emphasis on the development of tools for understanding different world-views and for enabling
diverse groups to work together®®. Often this has centred on diverse groups within the same
cultural context, but there is now also growing interest in the development of transcultural
competence™®.

Much has been written about different epistemologies that guide the conduct of research, but |
will focus here on illustrating this using Neuman’s*’ comparison of positivism, interpretive
social science and critical socia science. These epistemol ogies are compared on a number of
dimensions of research.
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1. The reason for research:

Positivism: to discover natural laws so that people can predict and control events

Interpretive social science: to understand and describe meaningful socia action

Critical socia science: to smash myths and empower people to change society radically

2. The nature of social reality:

Positivism: consists of stable preexisting patterns or order that can be discovered

Interpretive social science: consists of fluid definitions of a situation created by human

interaction

Critical social science: is conflict-filled and governed by hidden underlying structures

3. The nature of human beings:

Positivism: self-interested and rational individuals who are shaped by external forces

Interpretive socia science: socia beings who create meaning and constantly make sense of

their worlds

Critical social science: creative, adaptive people with unrealised potential, trapped by

illusion and exploitation

4. Therole of common sense:

Positivism: clearly distinct from and less valid than science

Interpretive social science: powerful everyday theories used by ordinary people

Critical social science: false beliefs that hide power and objective conditions

5. What theory is:

Positivism: alogical, deductive system of interconnected definitions, axioms and laws

Interpretive social science: a description of how a group’s meaning system is generated and

Sustained

Critical socia science: a critique that reveal s true conditions and hel ps people see the way

to a better world

6. Characteristics of an explanation that is true:

Positivism: is logically connected to laws and based on facts

Interpretive social science: resonates or feels right to those who are being studied

Critical socia science: supplies people with tools needed to change the world

7. Characteristics of good evidence:

Positivism: is based on precise observations that others can repeat

Interpretive social science: is embedded in the context of fluid social interactions

Critica socid science: is informed by a theory that unveils illusions

8. The place for values:

Positivism: science is value-free; values have no place except when choosing a topic

Interpretive social science: values are an integral part of social life; no group’s values are

wrong, only different

Critical socia science: all science must begin with a value position; some positions are

right, some are wrong
While many researchers are clear about the epistemological approach they use in their work, for
others the importance of understanding their epistemology has never been raised. They are
likely to conduct research as they have been taught, without questioning the underlying world-
view. Inthe past, thiswas largely true of researchers using positivist epistemology, but as other
approaches have become more common, it is now also true of researchers using other
epistemologies. It isnow also becoming more common for researchers to use a mix of elements
from different epistemologies.
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One of the challenges for Integration and Implementation Sciences is the development of hybrid
epistemologies®®, especially in encouraging socia actors to broaden their world-views. Interms
of research, there is also the challenge of integrating across different epistemol ogies.

Inter- and trans-disciplinarity

Interdisciplinarity synthesizes discipline-specific insights, while transdisciplinarity aims to
produce a common conceptual framework through which disciplinary perspectives can be joined.

It can be useful to contrast multi-, inter- and trans- disciplinarity. In a multi-disciplinary
approach different disciplines separately examine the same problem and their findings are placed
side-by-side to gain a more comprehensive view. In an inter-disciplinary approach, different
disciplines work together on the same problem, looking particularly for areas of synthesis and
overlap. A trans-disciplinary approach aims to develop a new common conceptual framework
that provides a new level of coherence for the different disciplines.

In essence, inter- and trans-disciplinarity are both processes for achieving integration. In some
instances this is confined to integration across disciplines, but increasingly includes integrating
also the perspectives of research end- users or those affected by the research.

Klein®® suggests that there are five phases in the interdisciplinary process:
- Having all the disciplines abstain from approaching the topic solely along the lines of

their own monodisciplinary methods
Trying to formulate in an interdisciplinary way the global question, acknowledging all
aspects as well as the total way the aspects are networked
Trandating the global question into the specific language of each discipline
Constantly checking the answer to this tranglated question by checking for its relevance
in answering the global question
Agreeing upon a global answer that must not be produced by any one particular discipline
but rather integrating all particular answers.

She also argues that there are four models of integration:
1. Common group learning - a group bounded process in which the final outcome is common
intellectual property.
2. Moddling - a process in which aforma mode is the key integrative device, whether
constructed by the team or imported from outside.
3. Negotiation among experts— a process that focuses on the overlaps and linkages between
separate expert-produced outcomes. 4. Integration by leader — based on dividing and allocating
parts of the problem according to members expertise and using a ‘ hub and spokes
communication pattern
In atransdisciplinary process there are two general ways of developing a common conceptual
framework, namely:
having an individual synthesise findings from a multitude of disciplines to provide a
comprehensive explanation of a complex issue, or
constructing a team who bring their combined resources to focus on problem-solving*°.
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Inter- and trans-disciplinarity are in many ways the fore-runners of Integration and
Implementation Sciences, particularly focusing on integration. The terms themselves are
limiting, because of their explicit focus on ‘disciplines’, even though in practice integration
ranges outside the academic realm and is oriented to producing change. In addition, the
foundations of inter- and trans-disciplinarity in systems thinking, participatory methods,
complexity science and diverse epistemologies tend to be implicit rather than clearly articul ated.

Other approaches

Many researchers have developed their own approaches and insights to dealing with complex
social, environmental and technological problems. Some of these have not been documented and
doing so is an important task for Integration and Implementation Sciences. In addition,
approaches and insights that focus on the ‘sharp end’ of implementation may well eventually
warrant a category of their own.

Van Kerkhoff*! has characterised four dimensions of research, the last of which is particularly
relevant here. The first dimension isthe individual creativity that is the core building block of
research. This can be directed to generating new pieces of knowledge or to integrating new
and/or existing pieces. The second dimension involves interaction among researchers, which is
necessary for the communication of ideas and quality control, as well as the illumination of a
research problem by different perspectives. These can be different theories and methods within a
discipline or the perspectives of different disciplines and can be more or lessintegrated. The
third dimension involves the interaction of the research with the larger social system within
which it sits. It involves taking stakeholder perspectives into account through a range of
participatory processes and other formal and informa mechanisms. The fourth dimension is
relevant to the considerations here, namely change through time. The way in which research
makes a difference through time becomes the concern of the researcher. Researchers, policy
makers and other practitioners grapple together with the uncertainties of how the action and
research contexts may change over time and how these contexts can be strategically shaped by
research.

One particular manifestation of this fourth research dimension is the increasing interest in the
‘tranglation’ or ‘transfer’ of research into policy and practice. Gibson*? argues that neither
trandation nor transfer adequately captures the complexity of the interaction and that
transformation is likely to be a more appropriate concept. Gibson is particularly interested in the
relationship between research and policy and argues that for research to influence policy requires
more than changing the timing and format of communication about research or even creating
joint projects. Instead, he suggests that for research to influence policy it must be transformed
into knowledge that is invested with meaning and power that binds government to a particular
view or course of action. It also needs advocacy coalitions that are inspired to see policy reflect
their beliefs and values. He argues that research is either ‘minted’ into valuable currency for
policy arguments or muted, depending on the social context of the justification, the irrefutability
of the data and the immutability of the policy. Finally, he argues that research is transformed
into knowledge and power when it becomes part of a policy discourse that simultaneously shapes
what is being governed and provides the reason and authority for government.
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The theoretical insights of van Kerkhoff and Gibson present a whole new vista for research in
Integration and Implementation Sciences and provide a context in which to embed a range of
other insights.

For example, Gibson's research raises the question of whether research transformation is aso
necessary to effectively change practice. Certainly Moore®® has traced the increasing complexity
of the research-practice interface in the US Agricultural Extension Service. Extension started
with written pamphlets, but farmers found these neither useful nor convincing. The next phase
was the hiring of extension workers to disseminate knowledge and this has evolved into a third
phase where farmers are in a better position to use researchers for their own purposes.

Further, Moore has started to catalogue the factors that made the US Agricultural Extension
Service a success, including the sheer numbers of researchers and outreach workers, the training
of both researchers and farmers to be reflective practitioners and the thick, strong connections
between the land grant universities, experimenta stations and farms.

How to make the research-practice and research-policy interface work effectively is an important
research and practice challenge for Integration and Implementation Sciences. There area
number of other important research insights that can be brought to bear here, such as
understandings about the importance of how issues are framed, the building of alliances and the
role of research and researchers in advocacy**. It aso provides opportunities to think about and
systematise new roles, such as knowledge brokers and boundary spanners®. Further, it helps
invigorate appreciation that research (or professional enquiry) is a scarce resource, particularly in
relation to the vast number of problems confronting human societies*®. Thusthereis
considerable value in maximising the use of research as an aid to lay enquiry, so that the bulk of
the population are better equipped to appreciate nuance and deal with uncertainty and
imperfection.

Where Would I ntegration and I mplementation Sciences Sit in Universities?

Like statistics and epidemiology, the theory and methods of Integration and Implementation
Sciences are devel oped through engagement with practical problems. However, unlike these
disciplines, there is no home base to which breakthroughs can be reported and where they can be
critically assessed. The development of the specialisation of Integration and Implementation
Sciencesisaway of establishing such a home base.

The lack of a home base also means that those engaged in Integration and Implementation
Sciences lack a unifying identity. As a consequence, researchers mainly identify either through
their area of application eg as human ecologists, environmental scientists or management
specialists or through a key approach or method such as action researcher or systems dynamics
specidlist.

Identity as a speciaist in Integration and I mplementation Sciences complements, rather than
replaces, these existing identities. The difference that a specialisation will make is that
speciaists in Integration and Implementation Sciences will be able to identify with a broader
cadre of researchers and develop better rounded skill sets. For example, while thereis
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considerable overlap in their modes of operation between researchers using soft systems methods
and action researchers, there is little cross-over between these groups in terms of university
coursawork, professional associations or even research collaboration. Soft systems researchers
often have very polished systems methods, but under-developed participatory skills, with the
opposite holding for action researchers. Bringing these two groups together under a unifying
umbrella will increase the chances that both will bring a more highly developed set of theory and
methods to bear on the problems they deal with.

The figure below®” illustrates the relationship between the home base (the central circle labelled
‘Theory and Methods') and the key sectors in which Integration and I mplementation Sciences
are applied and developed. Some researchers will work predominantly in the home base,
focussing on the development of theory and methods in Integration and Implementation Sciences
and applying them to a broad range of problems. Some researchers (second circle) will build
detailed knowledge of a single sector, such as environment or international development and will
use this as the basis for the development of Integration and Implementation Sciences theory and
methods. A third group of researchers will be less interested in the development of theory and
methods, but will focus much more on their application (outside circle).

_ Methodol ogica:l development >
““with respect to a single sector, .-~

A specialisation will also provide a one-stop shop for researchers newly seeking access to
integration ard implementation skills. As appreciation of the need for these skills grows, more

16
http://www.ksg.harvard.edu/sed



Bammer, Gabriele. 2003. “ Integration and Implementation Sciences: Will Developing a New Specialisation
Improve Our Effectivenessin Tackling Complex Issues?” Draft of 19 Sept., http://www.anu.edu.au/iisn/. Posted to
the Science, Environment and Devel opment Group web site, 19 Sept. 2003.

and more researchers are seeking to acquire them. Where new researchers gain a foothold
currently tends to be arbitrary, asit is extremely difficult to acquire a comprehensive overview of
the Integration and Implementation Sciences field, existing knowledge and key players. Thus
researchers new to the area often spend considerable time searching for resources and key
contacts and their early work often involves significant reinventing of the wheel.

The same holds for policy makers and other practitioners seeking to link with researchers with
Integration and Implementation Sciences skills. There is nowhere for such practitioners to go to
receive an overview of what Integration and | mplementation Sciences can offer and to match
needs with available approaches. If practitioners approach universities or other public good
research organisations, the aspect of Integration and Implementation Sciences they link with, and
whether they indeed manage to link with any form of Integration and Implementation Sciences,
is largely a matter of chance. Outside universities, there are now a large number of commercial,
consultant-based packages available, but most are limited in the approachesthey offer and there
are no mechanisms for quality control.

This last sentence is not intended as a criticism of consultants practising approaches that are part
of Integration and Implementation Sciences. Indeed they have largely been responsible for the
development of thisfield. Many have left universities to set up their own businesses because this
has given them more freedom to undertake the practice-based research they care about. Further,
researchers who survive in universities and other research organisations are often required to be
wholly or partialy self-funded, often through consultancy work. Commercially-based
researchers are not in a position to develop colleges of critical peers, overarching associations,
robust and comprehensive theoretical and methodological bases, or curricula for undergraduate
and postgraduate education, in other words to develop a specialisation. That is the role of
universities. Thus the development of a specialisation will also provide a solid underpinning for
commercial consultancy practice, a place where consultants can learn new or update existing
skills and where they can feed back lessons from their practice-based experience to invigorate
and progress the development of theory and methods?®.

Satistics as a Useful Analogy

So far, | have dealt with the importance of a home base for Integration and Implementation
Sciences. Here |l will expand on thisidea, using anal ogies between statistics and Integration and
Implementation Sciences.

Statistics is embedded in the academy at three levels. First there are home-base departments
where theory and methods of statistics are developed and advanced. Second, other significant
academic departments incorporate statistical training into their core curriculum and have at least
some staff with a strong statistical bent. For example, disciplineslike biology, psychology,
sociology and geography provide core training in statistics, particularly as relevant to the
discipline, and have staff and research programs with a strong quantitative orientation. In
addition, multidisciplinary departments such as public health often employ statisticians who are
willing to work on public health problems. Third, there is an expectation that a large proportion
of staff and students throughout the academy will have abasic level of statistical competence.
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Like statistics, some elements of Integration and Implementation Sciences are already embedded
in other significant academic areas. For example, many departments and centres dealing with
environmental issues incorporate integrated assessment, other systems approaches and
participatory approachesin their teaching and research. Public health departments often have a
strong orientation to participation and implementation. However the incorporation of Integration
and Implementation Sciences is largely idiosyncratic and there is generally little interaction
between departments with different content area expertise about core or best methods. Some
approaches that are key elements of Integration and |mplementation Sciences have become
standard in some established academic areas. For example, most law schools now include
principled negotiation (alternative dispute resolution) in their teaching, if not research.

As | have aready pointed out, unlike statistics, Integration and Implementation Sciences has no
home base or shared understanding of what this area encompasses. There is also not the same
level of individual competence among researchers in Integration and I mplementation Sciences as
thereisin statistics. While many staff and students throughout the academy have basic
competencies, such as building trust, thinking laterally, and seeing interconnections (and some
have very advanced competencies), these tend to be seen as personal attributes rather than
academic skills. Furthermore, staff and students tend to be left to their own devicesin the
development of these competencies.

Certainly, the building blocks for a solid home base for Integration and Implementation Sciences
exist and establishing home base departments would have positive spin-offs for established
disciplines and specialisations and for individual staff and students.

Statistics provides another useful analogy, namely the comfortable co-existence of diversity in
statistics where some statisticians are trained predominantly in statistics and work on a variety of
problems, while others have training in statistics and another discipline and work largely on a
particular set of problems. It iseasily conceivable that some of those trained in Integration and
Implementation Sciences would work on a wide range of problems, while others would work in
more depth in areas such as environmental sciences and public health.

The relationship between Integration and I mplementation Sciences and traditional disciplines
might be somewhat different, however, from the relationship of statistics and other traditional
disciplines. Those trained in Integration and Implementation Sciences plus a traditional
discipline might be expected to focus particularly on bringing that disciplinary perspective to the
understanding of a complex problem rather than (or in addition to) advancing the discipline.
Certainly, akey task of Integration and Implementation Sciences is to harness and build on
disciplinary strengths. The disciplines have developed and continue to develop a wealth of
theoretical, methodological and content knowledge. Further, the disciplines themselves
recognise the importance of developing effective ways to draw together the strengths of arange
of disciplines.

Statistics does not, however, provide a complete analogy. Statisticsis obviously a well-
developed and defined academic area. There are arange of widely adopted standard techniques
and an array of known challenges whichstimulate on-going research. Integration and
Implementation Sciences is poorly defined, with no widespread agreement about what the field
does and does not encompass. As outlined above, some methods, such as principled negotiation,
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are relatively well defined and accepted, while others are idiosyncratically developed and
applied. Even without a clear framework, however, the scope of Integration and |mplementation
Sciences is likely to be considerably broader than that of statistics. Further, it seems unlikely
that one core concept will lie at the heart of Integration and Implementation Sciences, in the
same way that probability forms the nucleus for statistics. Thisis where the real developmental
challenges for Integration and Implementation Sciences lie.

Challenges to Developing a Specialisation

There are a number of key challenges in developing a specialisation of Integration and
Implementation Sciences, including:

- achieving agreement on whether a specialisation is appropriate, likely to achieve the
desired outcomes, and worth the down-sides
constructing a coherent specialisation from disparate ‘bits', many of which now have
their own traditions. Some *bits', like participatory methods and principled negotiation
techniques can potentially be fully encompassed within the new specialisation. Others,
such as the mathematical development of complexity science, for example, fit more
comfortably within an existing discipline and might not sit well in the new specialisation.
Redrawing boundaries, and possibly also reallocating resources, are important
components of this challenge
getting this specialisation accepted and implemented, both by those inside and outside the
specialisation. Within the specialisation, challenges include that some may not want to
refocus their identity and allegiances. Others may have identified a niche in which they
are doing well and may either not see the need for, or be too overcommitted to contribute
to, alarger enterprise. Those outside the specialisation may oppose it because they fear
losing resources or because they see Integration and Implementation Sciences to be about
personal skills rather than academic theory, method and application
developing appropriate intellectual interfaces with traditional disciplines and newer
multidisciplinary specialisations (such as environment studies or peace studies)
overcoming unevenness in the development and application of approaches. For example,
many of the components of Integration and Implementation Sciences are most devel oped
in the environmental area, so that consideration needs to be given not only to further
enhancing the skills that have been developed in the environmental area but also to
diffusing them into other areas®.
uniting the diverse core areas of Integration and I mplementation Sciences may be
difficult as they have different status, require different skills and often attract different
personalities. The challenge of uniting model building and facilitation methods is an
example.
finding suitable locations within universities for Integration and Implementation Sciences
- locations where there is a sense of fit and where the specialisation will prosper. This
needs to be an exciting and rewarding area for research and teaching, in order to continue
to attract good people.
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Examples of I ntegration and | mplementation Sciencesin Action

The exs%mples below provide snapshots of the research Integration and Implementation Sciences
covers™.

Bringing together slum-dweller organizations, NGOs, researchers, urban
planners, and housing authorities in multi-stakeholder data-collection and
planning processes that devel oped sustainable, “ win-win” solutions to slum
resettlement in Mumbai city>*

Providing decision support to policy makers through models which

incor por ate stakeholder input accessed through participatory methods.
Such Integrated Assessment has been used to address the impacts of global
environmental changes on vector-borne disease, like malaria, globally, as
well as for specific locations like Kisumu in Kenya®?

Assisting in creating partner ships between relevant agencies to tackle health
problems in devel oping countries, for example, between a private
foundation and a pharmaceutical company to donate drugs for the treatment
of trachoma and between health, transport, police and other agencies to
tackle road traffic crashes™

Developing a process of co-mentoring for partnerships between respected
Australian Indigenous community members and non-Indigenous researchers
which has been successfully used to improve services for older Indigenous
people®*

Using transdisciplinary thinking to analyze complex historical and
contemporary forces shaping the epidemic of heart disease in the Australian
coalfields and to select points of critical leverage for community
interventions™

Using participatory, structured, multivariate Concept Mapping

methodol ogy to help networks of public health practitioners and
organizations conceptualize and address a wide array of health issues
including HIV/AIDS cervical cancer, end of life concerns, and lower
prevalence chronic health conditions®®

The theoretical and methodological skills an Integration and Implementation Sciences specialist
brings to bear address the following practical issues:
Scoping the problem, ensuring multi-disciplinary and multi- sector involvement, and
making clear where the boundaries around the problem have been set and the
implications of those decisions for inclusion, exclusion and marginalisation of
stakeholder groups.
Integrative functions, ensuring that different conceptualisations of integration are made
apparent and that those most appropriate for the project in hand are chosen.
Collaborative functions, ensuring that appropriate researchers and sectoral representatives
are included, that their world- views are made explicit, that their interests are
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accommodated, that different strengths are harnessed, that communication mechanisms
are strong, and that conflicts are appropriately mediated.

Practical application, including transformation into policy or action, ensuring that those
who can implement the research are part of the research process or kept closely in touch
with it and that the political aspects of the research are dealt with.

Next Steps

For the specialisation of Integration and Implementation Sciences the reach its potential,
considerable developmental work is required and many of the outstanding challenges have been
presented earlier. The challenges are both intellectual and practical and essentialy fall into three
aress.
strengthening the intellectual base of Integration and Implementation Sciences,
promoting networking and collaboration between researchers and practitioners interested
in Integration and Implementation Sciences, and
embedding Integration and Implementation Sciences in universities®” and in funding
programs.

Conclusion

Integration and Implementation Sciences are critical if we are serious about “integration”,
“policy relevance’, “evidence-based practice”, and “innovation”, which are key concepts now
driving research. The challenges are substantial, but the critical mass of researchers and
approaches means that rapid development is possible. This promises intellectual excitement and
fulfillment, as well as effective practical outcomes in tackling the complex socia, environmental
and technological issues we confront.

We invite you to join us.
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57 An established academic specialisation can offer:

amore clearly defined scope for Integration and |mplementation Sciences and complementarities with

existing disciplines and specialisations

amore robust theoretical base which will be awell-spring of innovation

alarge and critical ‘college’ of peersto evaluate current and future research and practice.
These allow for both the cross-fertilisation of ideas and advancement of knowledge, as well as opportunities for
quality control. Care must be taken to ensure that the specialisation does not become too narrowly defined and lose
itsrichness and that it does not develop in alop-sided way, for example, that mathematical modelling takes
precedence over participatory techniques. Developing the specialisation includes:

- finding alocation in the academy conducive to growth and the development of the ideas underpinning

Integration and I mplementation Sciences

devel oping both undergraduate and graduate curriculum

producing textbooks and systematic reflections on case studies

building an overarching professional association and encouraging interlinkage between smaller existing

professional associations

building up top-ranking peer-review journals.
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