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Thisissue of the CPR Digest presents aRegional Beat onthe Circumpolar North. Theinformation presented isdrawn from recent
activities of “Working Group 10,” of the Second International Arctic Science Planning Conference, as members prepared a*“ research
plan” for review by conference attendees and the greater community. The focus of Working Group #10 is the problem of rapid change
in the Arctic and recent efforts to understand sustainability through an analysis of resilience and vulnerability of social-ecological
systems. Members of |ASCP may recall that the problems of northern common property were previously highlighted at the second

| ASCP conferencein Winnipeg, Manitoba (1991), and thefifth IASCP conference held in Tromsg (1995). Asreaderswill find inthese
pages, many of the issues in managing the Northern commons are today similar to those previously discussed, although significant
new issues facing the North require new ways of approaching research.

Wewould like to draw your attention to an announcement of the passing of Dr. Phanuel Mugabe. Dr. Mugabe was, until this year, the
chair of the University of Zimbabwe's Centrefor Applied Social Sciences (CASS) and an instrumental figurein commonsresource
management and research in Southern Africa.

We also announce the Eleventh Biennial Global Conference of the International Association for the Study of Common Property:
Survival of the Commons: Mounting Challenges and New Redlities, June 19-23, 2006, Bali, Indonesia. Hopeto seeyou there. Enj oy!
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International Arctic Research Planning

How can research best address the challenges of Arctic sustainability in
aworld of rapid change? What determines the limitations of adaptation
when a system is approaching a critical threshold? What are the social-
ecological consequences when critical thresholds are crossed and new
conditions emerge? How best do we frame the analysis of
vulnerabilities? How can we best structure human institutions and social
organization to build resilience and facilitate adaptation in conditions of
rapid change? And how should Arctic residents engage in this research?

These questions reflect abroad set of issues that motivated our group to
gather in Vancouver, Canadathis past April, 2005, and begin devel oping
an international research plan to explore issues of rapid change and
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sustainability through an analysisof resilience and
vulnerability of Arctic social-ecological systems. Weare
one of several working groups preparing for the upcoming
Second International Conference on Arctic Research
Planning (ICARP-2), scheduled to take placein
Copenhagen in November 2005. Our draft research plan,
modified for thisissue of The Digest, isintended to

stimul ate discussion among the northern researcher
community and arctic residents about the key themes
worthy of study.

Our definition of theArcticisaimed at capturing the
social, economic, political, and ecol ogical processesthat
are critical propertiesfor the functioning of the Arctic
System. Thus, we do not limit the definition of Arctic to
more restrictive definitions, such asthat region north of
theArctic Circle or north of treeline, but view it asa
region integrated within the Global System.

A Rapidly ChangingArctic

Our concern for rapid changein the Arctic is hardly
novel. Indeed, change has been a central theme in Arctic
research for decades. Much of the research in the North
during the post WWII erafocused on socia and
environmental change, and was related to the impacts on
northern society. In retrospect we note how centralized
institutions controlled by governmentsto the South and
with policiesof colonialism, promoted an open access
view of the Northern Commons, putting Arctic resources
and people at risk. In many respects, these colonialist
views contributed to the dramatic transformation of
northern indigenous cultures and modified the Arctic
environment during the last five decades. Ironically, early
social anthropology of the Arctic of this era (and before)
highlighted the highly adaptable characteristics of
traditional indigenousArectic cultures, through their
geographic mobility, opportunistic formsof subsistence
hunting and gathering, and flexibleformsof social
organization. Today the characterization of Arctic
Indigenous Peoplesas exceptionally resilient persists, yet
the forces for change and overall conditionsin the North
of today suggest the need to move beyond the focus on
people as adaptive, and focus on the co-evolution of social
systems and ecosystems to understand the implications of
rapid change.

Today in most regions of the North, permanent human
settlements have replaced hunter-gather nomadism, rigid
political boundaries delineate jurisdictionswhere soft
borders were once the tradition, local mix cash-
subsistence economies are well integrated and highly
dependant upon central government transfer payments,
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and processes of economic globalization extend to the
most remote settlements. These conditions are also
coupled with asuite of relatively new regional- to
international-level institutionsthat in some cases convey
significant local control in governance, avoicein
international affairs, and a strong and growing sense of
indigenousidentity. What isnovel inthe current situation
isasuite of unprecedented and mostly external drivers of
change currently observed throughout the Arctic. These
include climate change, extensive changesin human land-
use, aswell aspoalitical, cultural, and economic change. In

spite of these changes, most Arctic rural residents retain a
close relationship with land and resources and remain
highly dependant on them for food resources.

Threerecent international summary reports highlight the
extent of change in the Arctic, each developed as projects
of theArctic Council, aninternational body that
coordinatesArcticinitiatives and makes policy
recommendations on key northern issues. Of these
reports, The Arctic Climate Impact Assessment (ACIA)
was based on the contributions of 178 scientists, and
focused on the accentuated effects of climate change and
increased ultraviolet radiation in the more northern
latitudes (see http://www.acia.uaf.edu/). Climate trends
in the North show a dramatic increase in mean annual
temperature from 3 to 4 degrees centigrade in some
regions, which is nearly twice that of other regions of the
world. Gross-level landscape responses include the
melting of permafrost and glaciers and changesin
hydrological processes that are affecting ground cover
vegetation, humans exploration for hydrocarbons, and
some regional economies. In several cases, climate
change has shifted the distribution of some keystone
species (e.g., moose and some fish), making hunter
access to traditionally used resources more risky and
difficult, while making other speciesmore available.
Climate change has a so been shown to extend the life
cycle and geographic range of certain parasites affecting
wildlife, and more importantly, has caused some species,
such as polar bear and Peary caribou to be at serous risk.

A warmer and dryer North is also associated with an
overal increasein the number of wildfireswith
implications to ecosystem services to those dependent on
the northern forest, and increased storm surgesin coastal
areas. The current rate of coastal erosion has already
forced some Alaskan residents to begin assessing options
for costly village relocation. The most dramatic issues
raised in ACIA come from model projections of anice-
free Arctic for the coming decades. An ice-free Arctic
would open new northern shipping trade routes (e.g., The
Northwest Passage), bring significant economic activity to

coastal regions both on the sea and the land, and create
new risks (e.g., oil spills) and a potential need for Arctic
marine protected areas. Such areas would likely lead to
internationally contested claimsfor property and struggles
to assert local harvesting rights. And while the impacts of
arapidly warming Arctic are important to the North, they
also haveimplicationsto the Global System, by modifying
ocean salinity and currents and reducing current rates of
uptake in global greenhouse gases.

A second report The Arctic Human Development Report
(AHDR) complemented ACIA by examining conditions
of human well being throughout the Circumpolar North
and providing areview of theregion’sdiverse and
complex geopoalitical and socia economic dimensions
(see http:/www.svs.igAHDR/index.htm). Overall, the
Arctic remainsaregion of sparse population (~4 million
peopletotal), with relatively strong indigenous cultures,
pristine ecosystems, and a harrowly based economy. As
noted in AHDR , the continued interest in exploitation of
northern resourcesis bringing an increase in human
infrastructure, an expansion of the human footprint; and in
many cases, this comes with inadequate environmental
policiesfor assessing impacts and land- and sea-use
planning. Human in and out migration trends show a
modest overall increasein population of the North and a
greater urbanization, with anincrease in outflow of
residents and shift in several regions from the tundra
dwelling to cities. If the current trend of urbanization
continues, it islikely tolead to an increased demand for
harvested fish and wildlife resources and thus, future
challengesto rural and indigenous subsistence harvesting
rights. The trends also show an ongoing loss of
indigenous language and an overall transformation of
former traditional waysof living,

In Russiawhere about 15,000 people continueto live a
nomadic way of life, the problems of rapid change are
striking. The collapse of the Soviet Union highly
centralized political system reduced and in some cases
eliminated support for residentsin northern hinterland
regions, leaving many residentsin dire conditionswith
limited opportunitiesfor improvement. In many parts of
Arctic Russiaand other regions, northern people struggle
with poor living conditions, limited political rightsfor self
determination, and problems associated with general

social dysfunction, such asalcoholism and suicide.
However, the Arctic also provides a multitude of
examplesof institutional innovation through devolution and
community tate power sharing, such asthe many long-
standing co-management regimes for Marine Mammalsin
Alaska, the newly implemented system of governance for
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Nunavut in Canada, and the implementation of Home Rulein
Greenland. In spite of these innovations, AHDR
recommends the need to study more carefully the
effectiveness of these institutions in the face of rapid

change. Perhaps one of the most striking statements of
AHDR isitsattention on global-to local level processes, and
its concern that global environmental and social changes may
overwhelm effortsto implement regional initiatives
successfully.

A third report, Reindeer Herding and Hunting Economies,
and the Status and Management of Wild Reindeer/Caribou
Populations, presents asummary on social-ecol ogical change
and its feedback effects as related to a particular resource
(see http://www.sami.uit.no/srh/). The report shows that the
collapse of the Soviet Union eliminated many of the
government maintained markets for reindeer meat, which
reduced traditional herding activities, and later led to an
increasein wild reindeer populations. These conditions
contrast with Alaska where an increase in the Western
Arctic Caribou herd led to an expansion of the herd's range,
which overwhelmed domestic reindeer on the Seward
Peninsulaand dramatically affected the viability of
commercia herding. What is noteworthy about both of these
casesis how social and ecological feedbacks contributed to
the crossing of critical thresholds, whichinturn, dramatically
transformed the system and led to a new set of problems.

What emerges from all three of these reports is an image of
the Arctic as highly dynamic and closely coupled to the
external (non-Arctic) environment. Moreover, we suggest
that the current rate and direction of change raise questions
about how various forces for change will interact and affect
the capacity for human adaptation. These conditions also
point up questionsregarding which variables ultimately
govern the fundamental properties of the Arctic System and
what isthe potential of humans and or climate change to
modify those processesin an environment of low biological
diversity, limited human and material resources, and limited
political and economic autonomy.

Social-Ecological Systems as Units of Analysis

Addressing these questions clearly requiresthat ecological,
economic, and social dimensions be considered in an
integrated fashion. The IASCP has for years been on the
forefront in devel oping interdisciplinary approachesin the
study of common property systems and sustainability, yet the
challenges of doing research in conditions of rapid changein
the Arctic (and in other regions) make for special analytical
problems and arethinking of several commonly held
assumptions, such as conditions of equilibrium, linearity of
change, immediate systemic response.

In our effort to achieve sufficient holism in the analysis of
rapid arctic change, we considered how the idea of coupled
“social-ecological systems’ may serve asour primary unit of
analysis, and an interdisciplinary program of northern
research can beinitiated that builds on recent theoretical
development in resilience theory. Here, the focus on social-
ecological systemsisan effort to make explicit the linkages
between human societies and ecosystems. Using these
ideas, we argue the need to identify the feedbacks among
socia and ecological aspects of the system, understand the
complex properties that govern these processes, anticipate
possible surprises, and appreciate better the implications of
rapid change and itsnovel conditionsto human well-being.

We a so embark on this enterprise with the assumption that
sustainability isadynamic normative construct that is
inextricably tied to human purposefulness and human-defined
targets. Recent research in North American Arctic
communitiesidentified five sustainability goalsincluding: 1)
Use of, and respect for, the land and animalsin their
homelands; 2) A cash economy that is compatible with, and
supports, continued local use of the land, sea, and animals; 3)
Local control and responsibility for what isdonein village
homelands and what happens to resources used by the
community; 4) Education of younger peoplein both
traditional knowledge and western science, and education of
the outside world about community goalsand waysof living;
5) A thriving culture that has a clear identity, isbased on time
on the land and respect of elders. Similarly, interviews
conducted by the Russian Association of Indigenous Peoples
of the North (RAIPON) of 400 indigenous residents
throughout the Russian North, Siberia, and Far East identified
fivedimensionsof sustainability, including spiritual, social,
economic, environmental, and legal elements. Whilethe
underlying values and targets of sustainability may differ
among individualsand culture groups, and may change
through time, Arctic residents are highly dependent upon
ecosystem services, which in turn are critical to human
development. For thisreason, it isimportant to clarify human
values and to ascertain the interrelated links between

sustai nabl e ecosystems services, human devel opment, and
social institutionsthat foster resilience. Whilefocusing on
social-ecological systemsand their relationshipsto resilience
may provide insightsfor successful adaptation, we must also
break new theoretical and methodol ogical ground to
understand better the processes of social learning, the limits
to mitigation, and the time scales and rates of change that
arecritical.

Page 4



June 2005

Key Conceptsin the Sudy of Resilienceand

Vulnerability of Arctic Social-Ecological Sys-
tems

Thefocus of our working group on resilience,
vulnerability, and adaptation followsfrom recent
contributions by interdisciplinary scholarswho approach
questions of sustainability with the assumption that
systems have inherently complex and on-going dynamic
processes (see The Resilience Alliance, http://
www.resalliance.org/ev_en.php). Resilienceis defined
here as the capacity of a system to absorb disturbance
and reorganize while undergoing change so asto still
retain essentially the same function, structure, identity and
feedbacks. A resilient social-ecological system can
withstand shocks and rebuild itself, and may undergo
those changes incrementally and or through dramatic
modifications. Thus, the concept of resilience providesa
way of studying how systems persist, transform
themselves, or collapse. While several studies have
applied resilience theory to northern case studies, a
systematic and comprehensive applicationinArctic
research has not been undertaken.

The boundaries of coupled social-ecological systemsare
defined by the specific problems and subsystems being
addressed in research. For example, the analysis on the
effects of rapid change on subsistencein local
communitieswould includeglobal climatetrendsand their
effects on ecosystems, those ecosystems from which
subsistence resources flow, hunting and herding patterns
and access to resources, the community’s wage economy
and itscontribution to the support of hunting along withits
impacts of ecosystems, a group’s sense of identify as
hunters and herders, their local knowledge of resources,
institutionsthat support thetradition of sharing, the

In Memory of Phanuel Mugabe

Phanuel M ugabe died the 10th of July 2005. He obtained his
B.Sc degreein Political and Administration Studies at the
University of Zimbabwe, hisPhD in Rangeland Ecology and
Management (TexasA & M University, 1999), and had an
extensive career in government beforejoining the Centre for
Applied Social Sciences (CASS) at the University of
Zimbabwein 1994. 1999-2005 hewas CA SS chairman, during
whichtime CASS hosted the |ASCP conference at Victoria
Falls. He offered technical assistanceto rural communitieson
generating incomes through wildlife conservation with
projects in ecotourism and safari operations and he carried out
research in Southern Africa on common resource management.
During the last few years of hislife he strove to maintain the
regional and international networksthat CASS had cultivated
over theyearsin the face of socio-economic and political
challengesthat Zimbabweiscurrently isfacing. Heis

survived by awife and a son.

protection of species, and the communities’ interactions
with state agencies charged with jurisdiction over shared
resources. Social-ecological systems represent an
interaction of processes occurring at multiple scales and
within and across scal es to manifest a unique complex of
emergent conditions. In this respect, this approach to
resilienceisdistinct from that of engineering applications,
which assume arebounding to previous conditions.

Whiteman et a 2004 providesillustrations of some of the
key factorsto be considered in any social-ecological
system. Future theoretical development will require that
the system in consideration make the links between the
Arctic and other global components more explicit.

A focus on resilience also suggests that a social-ecological
system has a set of properties that determine a domain of
attraction in which the system remains constant in its
functionality. Thus, asocial-ecological system may have
multiple stateswith critical thresholdsthat can modify
governing properties, be transformed, and result in the
emergence of a new state.

The concepts of adaptability and transformability are
helpful inthisdiscussion aswell, with adaptability being
the capacity of actors to influence resilience and
transformability being the capacity to create a
fundamentally new system (Walker et al 2004). Another
key idea of resilience theory is the adaptive cycle, which
describes sequential patterns of growth or exploitation (r),
conservation (K), collapse or release (omega),
reorganization (alpha). Critical in the assessment of
social-ecological systemsand their transformation isthe
identification of “control variables,” which aretypically
slow to change and which regulate key systemic
properties (e.g., building of trust relationsamong social
groups, nitrogen levelsin soil, permafrost, rate of lichen
growth). How well do the ideas of resilience as
presented above work when considering the sustainability
of the Northern Commons? The adaptive cycle model is
probably best applied with closed systems, and may need
to be further modified to address the Arctic as a recipient
of more global forcesfor change. For example, the
Arctic ecosystem isaglobal sink inthe long-range
transport of contaminants, its populationishighly transient
in and out of the Arctic, and many Arctic residents depend
on migratory species. In thisway, the current ideas of
resilience may need to accommodate better the “Waves
of Arctic exploitation” model, presented by Sugden and
others.
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We suggest that the concept of vulnerability is
complementary to resilience considerations, by forcing
clarity in asystem’s sensitivity to various types of change
and their consequence while concurrently accounting for
the system’s capacity to buffer against change.
Vulnerahility istherefore afunction of the exposure to
effects of change on a social-ecological system plusthe
capacity of that system to deal with that exposure. In this
respect vulnerability is measured not only by exposureto
hazards alone, but also resides in the resilience of the
system experiencing the hazard. The literatures of
resilience and vulnerability have for the most part been
segregated. Several researchers have devel oped
frameworksfor the analysis of Arctic vulnerability, with
Chapter 11 of ACIA being one example. A focus on
vulnerability, especially when approached using scenario
analysis, provides an excellent basis for ng the
likelihood and implications of change and possible
surprise. But the considerations of vulnerability hereraise
the question of whether resilience and vulnerability can be
considered an inverse relationship, whereby an increasein
resilience resultsin adecreasein vulnerability. We
believe that an integration of these two streams of
analysis represents an arearipe for intellectual
development.

Linking Reslienceand Vulner ability with Policy

Since many of the key control variables that determine the
properties of high-latitude ecosystems are undergoing
rapid directional change, itisvirtually certain that the
current properties of these systemswill continueto
change and that efforts to keep the Arctic in its current
state are doomed to failure. Given the directional change
already underway, policiesaimed only at preserving the
system, such as reducing greenhouse emissions, are by

themselves less likely to be successful if they are not
related to enhancing resilience and adaptive capacity. To
address thisissue, we suggest the examination of human

strategies and their effectivenessin dealing with the
potential effects of rapid change. Here iswhere
members of the IASCP can best contribute.

Formal and informal institutionsfor governance have been
framed in functionalist termsto exploreif and how “rules
of the game” serve sacial collectives to economize
transaction costs, monitor environments (including
humans), resolve conflicts, network parties, and allow for
local self organization while coordinating decision making
at greater scales (e.g., local-decision making bodies to
regional and national level processes of governance). In
the past, many studies of institutions of the Arctic have
included a strong emphasis on periphery-core power
relations, the effectiveness of power-sharing or co-

management arrangements, and the socio-cultura and
psycho-social benefits of self determination. The current
conditions of rapid change suggest the need to explore
more carefully adaptive systems of Arctic governance
that promote social learning and build resilience by
providing adequate responsiveness between local groups
who are close to resources and regional, national, and
international level entities.

One of the overarching hypotheses explored in the
discussions of Working Group 10isthat vulnerability can
be reduced by maintaining afocus onlocal communities,
with attention to complex systems phenomena such as
levelsand linkages. An additional hypothesisisthat
communities with the capacity to slow key elements of
change are more likely to cope and maintain the
ecosystems on which they depend. Much evidence
indicates that institutions that are close to the resources,
flexible, diverse, and receptive to feedback from the
environment stand a better chance of successin
responding to change than top-down, centralized
management systems. A community-based focus helps
build grounded theory and practice, and at the sametime,
hel ps devel op amore sophisticated understanding of how
cross-scale linkages and external drivers shape
interactions. “ Adaptive co-management,” in which social
learning isexplored in the context of well-integrated
decision-makingisclearly worthy of more study inthe North.

It should be pointed out that although the strengths of a
resilience approach isin addressing issues of scale, non-
linear effects, surprise, and complexity, it generally does
not adequately address issues of equity. Like the study of
sustainability, any study of social-ecological change must
include explicit mention of the questions, “Resilient for
whom and to what?’ Yet as suggested above, a balance
inthedistribution of power in decision making potentially
enhances the resilience. The diversity of arrangements of
common property arrangementsin the Arctic and the
prominent role of Indigenous Peoples of the North will
provide a strong basis for this research. But thiswork
can not be passive in its approach. To make meaningful
links between research and policy will requireinclusive
methods of involving stakehol ders and decision makersin
all phases of the research process. Given idealized
notions of adaptive management in which policy decisions
serve as experiments, such partnerships are critical to the
success of the program.

Key Questionsand Resear ch Themes

To help focus our research, Working Group 10 identified a
general set of research questions. They include:
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1) How do we best characterize patterns of rapid social-
ecological changeintheArctic?

2 What are the attributes of social-ecological sub-systems
and their linkagesto the Arctic System that are vulnerable or
resilient to rapid change?

3 What arethe critical thresholds of change, domains of
attraction, recurring patterns?

4) What are the factors that account for variance in
systems and subsystems?

5 How, if at all, should the study of resilience and
vulnerability inform public policy?

1) Characterizing the patterns of rapid change:
Descriptions of rapid change in the Arctic are often
presented with little specificity regarding the temporal and
spatial pan arctic scales. Rapid change measured at a
regional scale may be revealed as a mosaic of
heterogeneity with high variability. Rapid annual change
may be determined to be insignificant when portrayed at a
decadal or multi-decadal scale. Aswell, changeis
experienced and perceived by different peoplein different
ways. Indigenous perspectives on rapid social-ecol ogical
change are in the Arctic are often based on long-term
relationshipswith land and animistic views of nature.

Such perspectives are likely to be in tension with those
deriving from short-term and quantitatively based dataand
western science.

Therefore, we encourage systematic studies of the
characterization of forces for rapid change in the Arctic
that include quantitatively based analyses of trends
coupled with cultural perspectivesand psycho-social
considerations. Excellent work hasbeeninitiated in this
area but more is needed. Climate studies show how
trajectories of rapid warming are accompanied by
increased variability and extreme weather events. Other
studies suggest the possibility of abrupt changes dueto
climate. How do we compare rates of change of
urbanization, climate, and land use? How do they interact
and how do rates of their change affect those
interactions? At what point do we move from modest to
rapid rates of change? How should we portray multiple
and interacting forces for change in research, and thus
begin the analysis of cumulative effects? To what extent
israpid changeintheArcticinternally and or externally
driven? To what extent is rapid change the result of
individual choiceor collectiveaction?

2) ldentifying attributes of resilience and vulnerability:
What are the vulnerabilities of Arctic communitiesto the
onset of a cash economy, large-scale resource

development, external boycotts of marine mammal
products, shiftsin national policiesrelating to transfer
payments, and other forces for change? What are local
communities’ sources of resilience? Working Group 10
suggeststhat social-ecological systemsaretypically
endowed with assets that contribute to their resilience
while also being vulnerable, depending on their context
and forcesfor change. For example, a socia-ecological
system may have high landscape diversity fostering
ecologica adjustment, while having low speciesdiversity
that can lead to large shiftsin biological communities. Its
residents may have jack-of-all-trades skillsthat allow for
adjustment to arange of employment opportunities, while
being relatively unskilled and thus unableto capture high-
end salaries.

How arethe attributes of resilience modified in conditions
of rapid versus more gradual change? Rapid change
generates a unique type of stress because of the
constraintsit places on a system(s response time, learning,
and adaptation. It is suggested by some that resource
management systems that operate at maximum levels of
production, such asthose currently employed in some
“rationalized” fisheries programs, leave lessroom for
adjustment, while precautionary approaches allow more
error. Therelationship between resilience and
vulnerability attributes considered acrosssocial,
ecological, economic, legal, and even spiritual dimensions
isworthy of exploration. Given these complexities, we
propose aline of research that identifies the attributes of
various social-ecological subsystems, elaborating on the
conditionsinwhichthey areresilient and or vulnerable.
Thiswork needsto be explicit about how to quantify and
recognizeresilience and vulnerability. For example,
research could analyze patterns of change to determine
which response variables changed to a greater extent
(vulnerable) or lesser extent (resilient) than the rates of
changesin drivers. Empirical research is also needed to
test the hypothesis that slow variables of the Arctic are
the most critical in the assessment of resilience. Similar
analyses could be done with response to multiple
stressors, to look for potential interactions.

We further propose that extensive work be undertaken to
identify key indicatorsof resilienceand vulnerability. This
work can be undertaken in the devel opment of on-going
observation systems, currently proposed for the Arctic
and should beinitiated at various scales of analysis. It will
also require extensive comparative analysis to tease out
the extent to which indicators are context specific and are
transferable across several social-ecological systems.
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3) Understanding threshol ds, domains, and patterns: This
area is perhaps the most challenging because it requires
the identification of key driversand development of
simulation model sthat identify tipping pointsat which
systems are transformed into a new domain of attraction.
To date, much of the resilience theory has been
metaphorical in its approach (e.g., the adaptive cycle). To
make such theories operational, we propose an extensive
retrospective analysis of cases (e.g., resilience of small
fishing communities of the north, vulnerabilities of
subsistence-based communitiesthat face rapid industrial
development intheir village homelands) that is coupled
with simulation modeling. Thislineof inquiry would
include an assessment of irreversibility-- those conditions
in which points-of-no-return emerge and pass (e.g., the
loss of keystone species, loss of indigenous language).
The study of critical thresholds should also include an
analysis of unanticipated incidents and their outcomes(i.e.
“the study of surprise”).

4) Accounting for variancein social-ecological systems:
Why do some local communities devel op strategiesthat
lead them to successfully negotiate problems and/or learn
from experience while others repeatedly fail? Why have
some regions prospered economically and maintained their
natural capital while othersflounder and repeatedly fail to
engage in commercial activities? What are the strategies
for mitigating the negative impacts of rapid change? To
what extent are differences related to the drivers of
change, the rates of change, or the properties of the
systems undergoing change? The great diversity of
conditions found across the Arctic would servethis
research program as a set of natural experiments and
thus, facilitate comparative studies that lead to more
generalized principles.

5) Informing Policy: Working Group 10 identified the
need for research to break with past traditions that
separate science and decision making, and to work more
directly with policy makersand local stakeholdersinthe
formulation, implementation, and evaluation of public
policy. The members of Working Group 10 suggest this
objectivewith great humility and considerable caution,
recognizing the history of problems of past efforts by
science to shape public policy. That being said, this
approach differs from past efforts by promoting local
stakeholder involvement in all phases of research and
viewing studies as part of an adaptive co-management
process. Thus, we believe that research can contribute to
the policy processwithout prescribing specific policy
choices (helping to create a program in which policy
outcomes are examined later as experiments). Moreover,
given current rapid rates of change, it is prudent to

incorporateimprovementsin understanding into policy as
expeditioudly aspossible.

Research Approach and Philosophy

How research is undertaken in the Arctic is critical to its
success, especially given the strong traditional cultures
and the history of colonialism in the North. We propose a
set of operating principlesand ageneral methodological
approach to guide the research program. We propose
that the program:

 Beinterdisciplinary, meaning that research seek to
address questions that require the integration of social,
economic, and ecological perspectives on sustainability.
Significant progress has been made in recent yearsin the
development of interdisciplinary research methods, yet
ingtitutional incentives (e.g., conventional university
settings) generally do not reward those working in this
arena. Interdisciplinary research therefore must be
conducted by the support of funding agencies and
employers of researchers.

» Beorganized for the co-production of knowledge by
involving Arctic residents, Indigenous Peoples, agency
management practitioners, and academic researchers. The
co-production of knowledgeisrecognized asacomplex
process that might come with vulnerabilitiesrelated to co-
option of knowledge by the more powerful players. Key in
the success of this process is an open discussion about
those hazards and formalized agreements that protect
community knowledge holders so that they are appropriately
compensated and have a key rolein the research process.

» Develop innovative methods that facilitate cross-scale
and cross-cultural comparisons, integration, and synergies.
For example, use satelliteimagery with local indigenous
knowledge of environmental change as a means of
prompting exchanges between resource users and
researchers. Thisareaisripefor further development in the
Arctic because of its position as arecipient of forces for
change from the global context.

« Foster thetraining of young scholarsin the skills of multi-
and interdisciplinary collaborative research and in the skills
of building partnerships with Arctic residents. \We propose
that a network of universities offering graduate studies at
the PhD level be established to facilitate the sharing of
methods and exchanges between students. This program
could function independently or as a component of the
University of theArectic.

* Foster the direct participation of arctic residentsin all
aspects of research, including the collection of data and
interpretation of findings, and use research as a means of
building the human capital of arctic communities. The
development of human capital and organizational capacity
should be an additional objective of all arctic research in the
study of rapid change.
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» Havedirect links to decision makers so the process and
products of research are policy relevant. Improved
methods for linking research and the policy process are
needed, and we anticipate that work in this area could
represent a significant contribution.

Members of Working Group 10 also noted that there
aresignificant cultural differencesamong scientistsin
their approach to arctic research, with some ecologists
assuming amore experimental approach and others
utilizing amore naturalistic or descriptive method.
These differences have created difficulties in past
international research collaborations, but those
difficulties are not insurmountable. We conclude that a
comparative approach for international research on
rapid change would help to overcome many of those
issues and lead to more commonality for future studies.

Below are specific practical steps, research
organization, and infrastructure to be considered in this
initiative.

» Establish coordinated and integrated arctic observation
systems that focus on social, biophysical, and ecological
dimensionsand includelocal- to global-scalemonitoring. These
Arctic observation systems need to have abalance of effortin al
dimensions. If appropriately coordinated, they could ultimately
be the foundation for an interdisciplinary research programin
social-ecological systems. Arctic observation systemswill also
need to make data available quickly so they can support rapid
appraisal of regional differences on an on-going basis and support
the construction and development of computational simulation
modelsand their on-going validation and modification. The
process of indicator identification and evaluationisintegral in this
process, sinceindicators of change reflect basic apriori
assumptions about the system’s behavior. The process of
indicator identification should be highly participatory and the
evaluation of indicators should be an on-going and critical
component of Arctic observation systems.

e Build up adatabase of case studies with a standardized format
and common set of key variables. Case studies provide detailed
descriptions of change and adaptation and opportunities for
holistic and intensive monitoring. Combined with simulation
models, they can provide opportunities to focus on key variables
andthecritical dynamicsof generalized social-ecological systems.
The database source would include both descriptions and analysis,
and be quantitative and qualitative in content. It must be
accompanied with a strong database management program to
ensureitslegacy for future research programs.

» Deveop rule- and quantitatively-based simulation models that
represent the dynamics of key social-ecologica systems. The
development of models should be undertaken intwo ways. Firgt, a
set of simple models would serve the purpose of rapid prototyping
— to address emerging questions and explore new relationships. A
second a set of modelswould be more elaborate and refined as
informed by the observation system for the on-going testing of
specific hypotheses. The transparency of models and
interdisciplinary collaboration in their construction will makethem
more accessible to policy makers and facilitate the links between
research and decision making. Other aspect of thiswork should be
aimed at addressing the problems of spatial and time scale through
inmodelsand in determining thelevel of detail needed for modelsto
be helpful in the research- policy process.

» Develop and use scenario analysis and vulnerability
frameworks to develop decision-support tools that link research
and decision making. These activities, along with components of
model development described above, would serve as the primary
means by which this program informs the policy process. This
work would require active participation by decision makers. If
undertaken with inter-local and inter-regional collaboration, they
could cultivate a strong awareness of broad patterns of change and
the means by which various groups are coping with and mitigating
change. It cannot be understated that the development of trust
relations between al partiesin this type of research processis
essential for research findings to be considered creditable by
stakeholders and policy makers.

Related Organizations, I nitiatives, & Research Networks

Resilience Alliance — a consortium of academic researchers interested in
theoretical issues of resilience and adaptation of systems http://
resalliance.org

International Arctic Science Committee — (IASC)
http://www.iasc.no/

International Arctic Social Science Association (IASSA)—
Increasingly interested in social-ecological approaches; we hope our work will
stimulate new research.

http://www.iassa.gl

International Polar Year (IPY) —is proposed as a period of intensive
international cooperation from 2007-2008. Several IPY initiatives have been
proposed to address the “Human Dimensions’ theme.

http://www.ipy.org

SEARCH - Study of Environmenta Arctic Change, a new initiative of
the US National Science Foundation;interdisciplinary in scope and
interested in the establishment of a network of arctic observation
systems.

BOREAS- International research initiative and funding program
coordinated by the European Science Foundation, which encourages
interdisciplinary studies that have a strong social science and humanities
component.

Initiative on Science and Technology for Sustainability — an
international network to facilitate information exchange and discussion among
the growing and diverse group of individuals, institutions, and networks
engaged inthefield of science and technology for sustainability.

http://sustsci.harvard.edu/index.html
International Geosphere-Biosphere Programme (IGBP) —

established by the International Council for Science (ICSU) in 1986 to help
meet the challenge of global sustainability.

http://www.igbp.kva.se/

I HDP —International Human Dimensions Programme on Global

Environmental Change - aninternational, interdisciplinary and non-
governmental research program, aiming at “the development and integration of
research on the human dimensions of global environmental change”.

http://www.ihdp.uni-bonn.de/
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Conclusion

The study of rapid changeintheArcticiscritical given
the extent to which various stressors may transform the
Arctic System and how changesin the Arctic may in turn
affect the Global System.

In spite of these issues, resilience as a frame for
understanding the sustainability of social-ecological
systems seems to offer several analytical advantages.
First, resilience hel ps provide an integrated approach
consistent with trendsin the vulnerability and hazards
literature to evaluate holistically theimpacts of al the
shocks and stresses that act on the system. Resilience as
an organizing concept provides an approach to carry out
acomprehensive analysisby avoiding theartificial divide
between biophysical vs. socia systems. Second,
resilience puts the emphasis on the ability of asystem to
deal with change. It allowsfor the multiple waysin which
aresponse may occur, including the ability of the system
to absorb the disturbance, or to learn from it and to adapt
toit, or to reorganizefollowing theimpact. Resilience
thinking isin many ways consistent with aworldview of
constant change and evolution, and is also consistent with
indigenous conceptualizations of the universe. By
emphasi zing uncertainty and constant change, and by
looking at change as an opportunity, resiliencethinking
challengeswidely held notions about stability and
incentivesthat originate outside the Arctic, at higher
levelsof political and economic organization. Third,
because resilience deals with the dynamics of response to
change, resilienceisforward-looking and hel psexplore
policy optionsfor dealing with uncertainty and change. As
Tompkinsand Adger (2004) note, building resilienceinto
human-environment systems is an effective way to cope
with change characterized by future surprises or
unknowablerisks. Resilience provides away of thinking
about policiesfor future environmental change, an
important consideration in aworld characterized by
unprecedented hazards and transformations.

A focus on resilience may also contribute to the long
debates on whether or not Northern ecosystems are
“fragile” and/or robust in their response to human activity
(e.g., oil and gas development.) To date, many of these
debates have been primarily rhetorical. A social-
ecological systems approach with afocus on resilience

applied to the study of rapid change promises better
analytical precision and depth.

The ideas expressed in this research plan will be
presented at the Second International Arctic Science
Conference (ICARP-2) this November. Those
interested in commenting on the plan areinvited to visit
the ICARP-2 web site (http://www.icarp.dk) or contact
the chair of thisworking group, Gary Kofinas.

E-mail: ffgpk@uaf.edu

Further reading:

Walker, B., C.S. Halling, S.R. Carpenter, and A. Kinzig. 2004.
“Resilience, adaptability, and transformability in social-ecological
systems.” Ecology and Society 9(2):5. URL: http://

www.ecol ogyandsoci ety.org/vol 9/iss2/art5/

Working Group 10 of the Second

Inter national Conference for Arctic
Research Planning and Co-authors of th
Research Plan

Gary Kofinas (Working Group Chair), University of
Alaska Fairbanks (USA)

Bruce Forbes (Working Group Co-chair), University of
Lapland (Finland)

Hugh Beach, University of Uppsala (Sweden)
Fikret Berkes, University of Manitoba (Canada)

Matthew Berman, University of Alaska Anchorage
(USA)

Terry Chapin, University of Alaska Fairbanks (USA)
Yvon Csonka, University of Greenland (Greenland)

Kjell Danell, Swedish University of Agricultural Science
(Sweden)

Gail Osherenko, University of Californiaat Santa
Barbara (USA)

Tamara Semenova, RAIPON (Russia)
Joe Tetlichi, Vuntut Gwitchin First Nation (Canada)

Oran Young (Liaison to ICARP2 Steering Committee),
University of Californiaat Santa Barbara (USA)

Dawn M agness (Student recorder), University of Alaska
Fairbanks (USA)
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ANNOUNCEMENTS

Send L etters and Annoucements to Doug Wilson, Editor,
CPR Digedt, The Ingtitute for Fisheries Management, North
Sea Center, PO Box 104, DK-9850, Hirtshas, Denmark.
dw@ifm.dk Tel: 459894 28 55 Fax:: 4598 94 42 68

For membership, dues, back issues, and missing copies
Michelle Curtain, PO. Box 2355 Gary, IN 46409 USA Tdl: 01-
219-980-1433 Fax:: 01-219-980-2801 i ascp@indiana.edu

For questions about IASCP papers and research contact
Charlotte Hess, Information Officer, IASCP, 513 N. Park,
Bloomington, IN 47408 USA iascp@indianaedu Td: 01-
812-855-9636 Fax:: 01-812-855-3150

Nominationsfor 2006 | ASCP Officers

Nominations for the 2006 el ection of President-elect and Executive
Council will soon begin. Ballotswill be sent to membership in early 2006.
Memberswill vote for President-elect and two Executive Council
members.

According to |ASCP bylaws, candidates may be nominated for elected
offices upon written petition from one percent of the membership.
Candidates must be eligible for office, membersin good standing, and have
given written consent to the nomination to the President. The President
must receive such nominations no later than four months before the
General Meeting.

Nominations may be emailed no later than February 15 2006 to any
member of the Nominating Committee:

Susan Hanna, Chair susan.hanna@oregonstate.edu

Rucha Ghate ghates_ngp@sancharnet.in

|silda Nhantumbo isildan.iucn@tvcabo.co.mz

CalvinNhira calvinnhira@yahoo.com

DianneRocheleau DRocheleau@clarku.edu
Call for Papers

Thel ASCP EuropeRegional Meeting
BuildingtheEuropean Commons:
From Open Fieldsto Open Sour ce

Brescia- Italy - Mar ch 23-25, 2006

ConferenceThemesand Sub-themes

L ong-enduring Common-pool Resour ces on the European Conti-
nent *New Common-pool Resources <Non-European Commons

Panel and Paper Submission Guidelines

Abstracts (max 500 words) should be in English and submitted by the
15th of September 2005. Complete papers must be submitted by the
31st of January 2006.

All applicationsin electronic format (.doc, .pdf or .rtf filesareal
acceptable) should be sent to iascpeurope@eco.unibs.it. Please,
send along thefollowing information:
Affiliation Phone

Name Email

Mailing Address Fax
For further information, pleasevisit our website

Country

http://iascpeur ope.eco.unibs.it/
or e-mail: iascpeurope@eco.unibs.it
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Call for Papers
TheEleventh Biennial Global Conferenceof

Thelnternational Association for the Study of
Common Property

Survival of the Commons: Mounting Challenges &
New Realities

June 19 — June 23, 2006
Bali, Indonesia

Conference Sub-themes

11 Contemporary analytical tools and theoretical questions

12 Conservation policy and the commons

1.3 Culture, identity, and survival of the commons

14 Local resource rights and management institutions

15 New frontiers (the new global commons)

16 Privatization

1.7 Resurgent commons within public or private property

1.8 The commons and the fate of agriculture, forestry, and fisheries
1.9 The state, legal reform, and decentralization

Special Pand Series. “The International Journal of the Commons’

A selection of papers presented at this series of panels will be
published in the very first issue of the “International Journal of the
Commons,” January 2007. Papers that provide an update of findings
related to inshore fisheries, irrigation systems, pastoral systems, digital
commons, and forestry would be of major assistance in helping
summarize for al of uswhere we are. Synthesis articles on the impact
of the size of a group, its heterogeneity, the kinds of rulesin use, the
level of governance arrangements, and other major issuesare aso
encouraged.

Abstract Submission Guidelines

A panel, paper, or poster abstracts of 500 words, or less, should be
submitted in word or word perfect format, as an e-mail attachment, to
the conference secretariat at: iascp06@indiana.edu, by November 15, 2005.
The following form MUST accompany your abstract submission:
IASCP 2006 Abstract Submission Form

Surname

First Name

Mailing Address

Country

Email

Phone Number

Fax Number

Funding Needed(Indicate Yes or No)

Indicate theme if applicable

The conference secretariat will notify individuals of acceptance by

January 15, 2006. The final papers should be submitted by April 15,
2006.

Panel proposals are limited to 2-4 papers (max. 4). Panel proposals
should include an abstract and abstract submission form for each
paper.

Funding for ParticipantsThe FORD Foundation, IDRC, and the
Christensen Fund have supported travel to past |ASCP conferences.
We are hopeful that they will be able to partially fund a small number
of conference participants at |ASCP2006. Please indicate on your
abstract submission form if you will need partial funding to
attend the conference.

Visit www.iascp.org for information regarding Multiple Submis-
sion Guidelines and for the full conference announcement.

Contact I nfor mation:

| ASCP2006 Conference Committee
Email: lascpO6@indiana.edu
Website: http://www.iascp.org

JULY 1, 2004 - JUNE 30, 2005 IASCP MEMBERSHIP CARD
Renew your membership now and you will not miss any of your membership benfits; including: subscriptions to The CPR Digest; discount registration a  our nearly

annua meetings, conference abstracts, and the opportunity to contribute to the growth of the IASCP. Contact the IASCP office for additiond information or vist our web ste.

MEMBERSHIP INFORMATION: Renewal New__ (Please check one)
Last Name First Name Middle
Address:
City State/Province: Postal Code/Zip: Country:
Email Address:
INDIVIDUAL MEMBERSHIP* CHECK MEMBERSHIP YEAR(S):
$50,000 or more......cccevevenee US $60.00 July 1, 2004- June 30, 2005
$20,000 - 49,999.. ..US $40.00 July 1,2005 - June30, 2006
$19,000 and less......ccccoveueunen US$10.00 July 1, 2006 - June 30, 2007
Total dues payment @US $60.00............cccenee

Total dues payment @ US $ 40.00.......
Total dues payment @ US $ 10.00
*|nstitutional membership fees are a suggested flat rate of US $120.00.

PAYMENT INFORMATION:
You can return this card to IASCP with:
A check payable to IASCP
MasterCard _ Visa  Discover | Card Number

For either individuals or institutions, if your financial situation prevents you from making a full

payment at this time please indicate that and we will contact you.
Signature |

Exp. Date:

OR Email, phone or fax the information to:

THE INTERNATIONAL ASSOCIATION FOR THE STUDY OF COMMON PROPERTY

P.O. Box 2355 Gary IN 46409 USA  Phone: 219-980-1433

Fax: 219-980-2801

e-mail: iascp@indiana.edu  http://www.iascp.org
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