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TACKLING COMPLEXITY
IN NATURAL RESOURCE MANAGEMENT RESEARCH -
MOVING TOWARDS MORE INTEGRATIVE RESEARCH

Background

Research over the past 30 years by the international
agricullural research community has been highly
successiul in boosting productivity and alleviating
poverly in developing countries. Today, however, there is
grealer recognition that agricultural advances and
developmeni often have effects that resonate across a
landscagpe, sometimes undermining the broader base of
natural resources {hat people depend on critically for a
wide range of needs. lan Johnson, chairman of the
ConsuHative Group an  International Agricultural
Research (CGIAR), has observed that the
mismanagement of natural resources may be the
‘Achilles heel' of long-term sustainable development.

This is driving a demand for broadening research and
management approaches to embrace a range of
vartables and to take account of issues at multiple spatial
and temporal scales. These approaches have generally
been described as infegrated natural resource
management {’h‘\."R."l.ﬁf),1 The fundamental purpose of
INRM is to inform the overall management of the system
in which technologicat innovation is taking place.

Maturst resources are influenced by day-to-day
management decisions of large numbers of actors - both
small and farge in scale. Each decision influences the
interests of a manager but also the environment of alk
other managers, both now and in the future. Many of the
institutions  aimed &t balancing different stakeholder
interests are of limited effectiveness,

What is INRM?

The keyword in the INRM concept is 'integrated’. INRM
implies integralion across disciplines, across scales

INRM Defined

Integrated natural resource management s a
conscious process of incorporating multiple aspects of
natural resource use into a systemn of sustainable
management to meet explicit goals of resource users,
managers and other stakeholders {e.g. production,
profitabifity, risk reduction and sustainability goals).

{space, time), across components and across
slakeholders and managers (villagers, officials,
researchers etc.}. Thus the scope is from organisms to
plots to glabal scales. |t is also from households to
villages to districts up 1o international agreements. The
limited duration and geographical scale of many projects
is inimical to INRM; projects are often unable to deal with
off-site and long-term changes and impacls.

How integrated do we need
to be?

Why, if sc many people are talking about integrated
approacnes, are successful comprehensive cases so
hard 1o find? Part of the reason is that there has been an
influential school of thougnt that portrayed INRM as
being all-embracing and integrating everything. In reality
H only makes sense to integrate those additional
components, stakeholders or scales that are essential to
solving the problem at hand. If this more limited view of
INRM is accepted then there are very many examples of
successful INRM. The fundamental issue is that the
marginal costs of adding each additional component,
stakeholder or scale into the system have lo be
considered and have to be less than the marginal
benefits of such additions. This highlights the need for a
clear articulation of the problem, the establishment of
appropriate research hypotheses and, above all, 2 high
probability of langible benefits within reasonable time
frames. Perhaps the most difficult problem facing
practitioners of INRM is the decision as to when to stop
adding additional components into the system. INRM
should be seen as a careful extension of the
research or management domain to include those
additional variables, stakeholders, scales and
drivers of change thal can reasonably be expected to
have an influence on the sustainability of the
interventions being designed.

Closing the gap between
research and management

® Aclion research  INRM is driven by actual
problems and based upon shared learning from rea

life situations at operational scales. Through

' This document is a continuation of the debate on INRM foilowing the warkshop in Penang in late 2000, Individual scientisis
from CIAT, CIFOR, ICRAF, ICRISAT, IMWMI and TSBF have paricipated in the development of the emerging understanding of
INRM through their participation in post-Panang meetings and through email dialogue. The gavernments of Denmark, Germany,
Japan, Netherlands and Norway have funded the work of the task farce for INRM.




Examples of INRM

*  Integrated management of vegetation and
soil in a plot or field fo achieve higher nutrient
use efficiency.

* Inferventions in the ecology of farms to
achieve inlegrated pest management.

*  Management of forested landscapes fto
achieve balance in yield of forest products
and water, whilst refaining biodiversity.

*  Adaptation of farming systems at farge scales
to enhance carbon sequestration.

participatory action research, researchers become
actors by engaging in dynamic action and analysing
the effects and lessans for development of practicat
solutions to problems rather than ‘neutral’ analysis of
static systems from outside. The action research
may take place at various levels, from households to
villages up to the highest institutionat tevels,

Moving towards adaptive management. INRM is
best achieved as part of an adaptive leaming
paradigm.  Adaptive managemen! is a key
component of much INRM because it implies
monitoring the behaviour of the system and seeking
to determine patterns and causality of change in
order to trigger management interventions. In many
situations there wilt be multiple lavers of managers
rather than a single management entity and potential
for conflicting perspectives amongst these different
layers.

Breaking down the distinction between research
extension and management of natural
resources. INRM implies a closer relation of
research to management - in its ultimate expression
a breakdown of lhe distinction between research and
management. 1t operates in a context of an
inngvation system, where multiple actors contribute
to innovation. INRM research will not normally be
planned or designed independently of maragement.

INRM research is more concerned with better
decision-making, maintaining oplions and resiience,
and reconciling conflicting management objectives
as a foundation for better management and
technologicai change than with producing
technoiogical packages. However, in the process of
designing such improvements in decision-making,
INRM will throw-up technological problems. Some of
lhese will be addressed through systems level
process research, which is interdisciplinary, e.g.. a
waler x soil x vegetation problem in the hillsides.
Others will require discipline-based, component
research, e.g. a plant pest problem to be solved, And

INRM may be centred on specific technoiogies that
provide options for improved resource management,
such as the adaptation of an improved crop variety to
specific farming conditions. INRM as described here
is more a changed approach to research and
management than a specific set of technologies.
The ultimate integration of the elements of
managemenl of any natural resource may not be
achievable. However, an attempt to modify existing
research and development efforts to achieve higher
levels of integration does, on balance, seem to be a
sensible thing to do.

Realigning scientific and development culture to
INRM. Conventional scientific culture has many
elements that are not favourable to achieving INRM.
For example, such research focuses attention on
confrolled ‘plots’ or ‘demonstration areas' and the
need to show changes thal can be directly and
immediately attributed 1o research. Development
practitioners often view this sort of research as a
burden. In INRM there is a close relationship
between research and development, requiring that
we rethink the full spectrum of components that
currently constitute our scientific culture (See the box
far thoughts on research dissemination).

INRM organisations. INRM makes assumptions
about the capacity of organisations to deal with multi-
sectoral, multi-stakeheolder and mulli-scale issues.
INRM is favoured by the existence of strong

Research dissemination

Research delivery and communications should ideally
not be an issue within the focality where INRM research
takes place. If the refationship between managers and
researchers is optimal then the significance of research
results shouwld be apparent fo afl The ‘product' of
research will not be a policy or technological ‘package’
needing to he delivered or replicated. Rather it will be a
change in behaviour on the part of significant actors in
the systern resulting from their shared learning with the
scientists. For these same reasons there js a iimit to
the extent to which results of INRM research can be
disseminated to wider domains of application. There
will be variability in the extent to which knowledge
deveioped in one location may or may nof be useful in
other tocations. However, we need fo concepiualise the
processes that fead fo positive changes and make
them transparent and learnable’. Sc. the oufcome of
INEM research to a large extent is process knowledge,
conceptuatl knowfedge, approaches and
methodologies, which need to be communicated well,
This demands even more communication than
conventional research products.




integrative organisations or, alternatively a single
management organisation for a geographically
circumscribed area. Examples of the latter, such as
the Tennessee Valley Authority and The Murray
Darling Basin Authority, seem to exist only in the
develeped world. The US Forest Service Ecosysiem
Management processes in the Pacific Northwes! are
an example of an inlegrative institution but operating
in a relatively simple system with only a moderate
number of stakeholders, secure property rights and
strong legal frameworks.

Tools and methods
for INRM

Systems thinking. The complexities of resource
management syslems are seldom sufficiently
acknowledged. Systems theory and melhods
provide valuable concepts and toois to caler for
these complexities. INRM should not he seen as
synonymous with predictive models of whole
systems - such models, especially if they have o be
developed in the course of an INRM programme, are
unlikely to be of much use within a swiftly moving
action research process.  Nonetheless, particular
prediclive models can be wvaluable tools in
articulating our current understanding of any NRM
system. Action research will normally be carried out
as cycles within cycles, e.g. short, well-defined
learning cycles may give rise to opportunistic
learning cycles on particularly pertinent topics, and
these will take place within long-term cycles of
ecosyslems.  Action research will invariably be
interfaced with systems models to explore longer-

Cases of INRM

integrated  conservation  and  development
programmes (fCDPs} have often faifed because they
have not used INRM principies.  They might work
better ff they were established with a science-
supported  structure  within the management
organisation. Science should frack responses in the
systern and seek to determine causalities when
management pulls the levers. Management
iMerventions wiff constifute the experiments and
scientists will improve the gquality of learning and
feadback from these experiments. In real life many
ICDPs have failed because they have alltempled to
achieve change through interventions at the margins,
for instance by the establishment of demaonstrations,
or the introduction of new technologies or aclivities.
They appear rarely lo have taken the existing
development lrajectory as fhe starting point and
sought to influence that trajectory.

Complexities for INRM
arise from:

Muitipte scafes of interaction and response.
The high frequency of non-linear trajectories,
uncertainty and time lags in complex systems.
Muiltipfe stakeholders with often contrasting
objectives that complicate the task of
identifying research and management aims
and finding trade-offs among them.

The context-specificity of INRM sites.

The problem of maintaining integration in the
face of numercys components and
interactions.

terrm impacts. It is within the frame of such systems
thinking that diverse technological options for
addressing a given INRM problem can most
effectively be developed.

Measuring impact. Measurement of the impact of
INRM or INRM research is as complex as measuring
the impact of education, improved public health etc.
Impacts of such research are more difficult to isolate
than in component research. The impact of INRM
will tend to be manifest through improved
performance of the system and the improved ability
of farmers and other decision-makers in adapting to
external changes. This can be tracked through
indicators of system performance and performance
of different aclors, and will reflect the combined
impacts of research, managemenl and other
{external) drivers of change. Measurement of the
performance of aclors and stakeholders with regard
to their behavioural changes are made in conjunction
with explicit assumplions of plausible actor strategies
that trigger higher syslems performance. INRM
research monitors these assumptions and plausible
siralegies and improves them through leaming from
successes and fatlures.

Scales of operation - negotiation domain. INRM
involves negatiating trade-offs between different
interests at different scates. The scales at which
INRM is possible may be limiled by the scales at
which Il is possible to get a reasonable consensus
on desired outcomes. INRM seems to work best in
situations where indicators of success are
negotiated amongst a small number of stakeholders.
For example, upstream and downsiream farmers in
the Murray Darling Basin, erosion prone farmers and
watershed managers in the Tennessee Valley, smatt
numbers of villagers in 8. Zimbabwe. It will become
progressively more difficult to separate research and
managemenl or to establish the atlribution of




impacts in a siuation where a large numbers of
stakeholder groups are occupying a diverse
landscape.

Scales of operation - spatial contexts. INRM will
normally be conducted within a specific locaiity, with
appropniate linkages made to olher scales in order Lo
capture off-site eflecls and external drivers. There
are, however, other models of INRM that apply to
domains that are not geographicaily conlinucus, for
instance 1o a parlicular farming sysiem
discontinuously diskributed across a large area.
There may also be single problems that require an
INRM approach lo be applied across a very large
area, for instance the restoration of degraded fands
in Northeast Asia, and the management of
desediification in Africa and Australia.

institutional analysis and development. A major
focus of INRM research is the development of new
institulionai arrangements and policies, which foster
inlegration in different contexts and across scales.
This implies thai institutional and organisational
change is facilitated within and across organisations
through INRM - from village level institutions to
policies and laws that come from other scales.
Institutional  development will be particularly
important in the case where common property and
open access resources prevall, especially where
these resources are valued differently at different
scales. For example, the existence of a globally
endangered but focally valueless species in an area
of extreme human poverty. Policy changes will play
an important role in cases where resource tenure
systems, for instance, are a constraint to the
effective  negotiation of conflict resolution
mechanisms by stakeholders.

Scaling-up will not always be an appropriate
concept.  The conventional view of small-scale
lesting of technologies for widespread dissemination
assumes that the deterrminant faclors and processes
are the same at different scales. The difficulty that
lhis poses for the scaling-up of research is one of the
drivers of the demand for INRM approaches.
Dominant system drivers will ofiten be scale
dependent. If large scale applications are intended
it will be necessary t0 start with the identification of
major systemn drivers at that scale and ensure that
scaled-down attempts at early experimentation and
learning are realistic and take full account of
determinants of uptake and impact at larger scales.

Knowledge management. Agreement on desired
outcomes presupposes an ability to measure and
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manage for those outcomes. This will require data
collection, data management and monitoring. A
significant starting requirement for doing INRM may
be a comprehensive data set, probably spatially
referenced, for the management area. A shared
understanding of observations of change in systems
properties will be imporant. A significant proportion
of the scienlific investment may need to go into the
establishmen! and managemen! of dalabases and in
efforts to make them mutually understandable 1o
different slakeholders. However, the significance of
informal knowledge must not be downplayed.
Different stakeholders will have knowledge of the
syslem that may not be amenable 1o simple
formalisation. Different researchers will have insights
into the system, insights that will often not have been
formalised through analysis and publication.
Ensuring the sharing of informal knowledge may in
many cases be more important than formal
knowledge management.

* Facilitation. A key feature of INRM s facilitation -
faciltation to achieve integration of stakeholders,
integration of researchers and as a core component
of action research.

Where to now?

A range of large-scale environmental problems are now
threatening the long-term performance of many
agricultural, forestry, livestock and fisheries systems.
This creates a significant challenge for the science of
INRM. It is going to be increasingly necessary to grapple
with the issues of scale and compigxity in natural
resource systems. INRM approaches have been used in
the past. but a comprehensive framewark has been
applied in extrermely few practical cases so far. There are
majar challenges o experiment wilh this framework and
work oul modaiities 10 carry out effective INRM research
to address emerging environmental problems. This in
itself will be a major learning effort thal requires new
competencies of researchers and ways of organising
research, Research organisations will need to reflect on
their modus operan di and scienlific culiure, and rise 10
the challenge of re-organising for maximum
effectiveness in a complex world.

For more information, contact:
Center for International Forestry Research (CIFOR)
P.O. Box 6596 JKPWB, Jakarta 10065, Indoensia

Tel.; +62 (251 622 622; Fax: +62 (251) 622 100
E-mail: cifor@cgiar.org
Web site:http://www cifor.cgiar.org
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