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The issues of complex adaptive systems and cooperative
behaviour that are raised in the paper by Levin (2006),
with a comment by Vincent (2006) adding the impor-
tance of backing up social norms with economic incen-
tives, are of great significance to the prosperous
development of society. Such insights can contribute to
managing the global commons in a more sustainable
manner and, in particular, the ecological life-support
systems on which societal development ultimately de-
pends. Progress in the interface between ecology, eco-
nomics and other social sciences has been substantial
during the past decades, and the new insights are shap-
ing science and policy. The recent Millennium Ecosys-
tem Assessment (http://www.millenniumassessment.org)
is one example, stressing the significance of sustaining
the capacity of the environment to generate ecosystem
services and the conditions, trends and futures of this
capacity.

The recognition is spreading that many ‘disciplinary
maps’ only partially capture the understanding we need
to interpret the dynamic world that we live in (e.g.
Ludwig et al. 2001). New and better maps are required
in the attempt at integrative science for real world sus-
tainability, and three general features are increasingly
emphasized in this context; First, social and ecological
systems are deeply interconnected and co-evolving across
spatial and temporal scales. It has proven difficult to
truly understand ecosystem dynamics and the ability to
generate services without accounting for the human
dimension that shapes and is shaped by nature. Doing
the natural science first, with the social dimension added
on later in the processes, misses essential feedbacks of

complex adaptive social–ecological systems. The same is
true for social sustainability. Despite a vast literature on
the social dimension of resource and environmental
management, studies have often focused on the social
domain only, treating the ecosystem largely as a black
box, assuming that, if the social system performs adap-
tively or is well organized institutionally, it will also
manage ecosystems in a sustainable fashion. A human
society may show great ability to cope with change and
adapt if analysed only through the social dimension lens.
But, such an adaptation may be at the expense of
changes in the capacity of ecosystems to sustain the
adaptation and may generate traps and breakpoints in
social–ecological systems (Berkes et al. 2003; Walker
and Meyers 2004).

Secondly, contemporary resource and environmental
management and associated policies, including eco-
nomic instruments and incentives, have, to a large ex-
tent, been based on steady-state views and assumptions.
The complex adaptive systems approach, to which Levin
(1998, 1999) has substantially contributed, contests
models and policies that are based on assumptions of
linear dynamics, with a focus on optimal solution in the
vicinity of a single equilibrium (Dasgupta and Mäler
2003). Interdisciplinary research has illustrated that
applications of such theories and world views tend to
develop governance systems with policies that invest in
controlling a few selected ecosystem processes, causing
loss of key ecological support functions, in the urge to
produce particular resources to fulfill economic or social
goals (Holling and Meffe 1996). These practices tend to
reduce the capacity to deal with change and options to
continue to develop and may result in vulnerable social–
ecological systems subject to regime shifts (Holling 1973;
Scheffer et al. 2001; Folke 2006).

The third aspect is about cross-scale and cross-systems
interactions. As emphasized by Levin and Vincent, scale
issues are central in dealing with complex adaptive sys-
tems. Social–ecological systems have links across tem-
poral and spatial scales, and levels of organization and
decisions in one place affect people elsewhere (Gunder-
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son and Holling 2002). A social–ecological system can
avoid vulnerability at one time scale through the tech-
nology it has adopted. Similarly, actions at one spatial
extent can be subsidized from a broader scale, a com-
mon pattern in human cultural evolution (Redman
1999) and currently exacerbated by capital markets and
driving forces that seldom capture environmental feed-
back (Berkes et al. 2006). Local groups and communities
are subject to decision from regional levels and are
connected to global markets, and vice versa. Levin
(2006) emphasizes that patterns at the macroscopic level
emerge from interactions all the way down to individual
agents, which, in turn, are shaped by macroscopic fac-
tors. Levin’s work on cross-scale dynamics (1992) has
been very influential in this context, and new insights are
emerging on cross-scale interactions in social–ecological
systems (e.g. Gunderson and Holling 2002; Young 2000;
Brown 2003; Anderies et al. 2004; Carpenter and Brock
2004; Cash et al. 2006), including dynamics of social and
economic drivers of land use change (Lambin et al.
2003), and on governance systems that allow for learn-
ing and responding to environmental feedback and
change (Dietz et al. 2003).

Both Levin and Vincent stress the evolution of
cooperation and social norms as part of the self-
organization of complex adaptive systems. Coopera-
tion among agents may be self-organized into sophis-
ticated governance systems that allow for management
of ecosystem services in dynamic landscapes (Ostrom
1990; Olsson et al. 2004). Social norms are essential in
such processes and are expressed in the interplay be-
tween individuals (e.g. leadership, teams, actor
groups); the emergence of nested organizational
structures, institutional dynamics, and power relations
bind together in dynamic social networks where feed-
back loops are tightened. These are examples of fea-
tures that seem critical in adaptive governance that
allows for ecosystem management in fluid social–eco-
logical landscapes and for responding to environmen-
tal feedback across scales (Folke et al. 2005). The
emergence of such governance systems is often facili-
tated through enabling legislation, economic incentives
and by bridging organizations that connect institutions
across levels and scales to enhance their capacity to
deal with change.
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Dasgupta P, Mäler K-G (eds) (2003) The economics of non-convex
ecosystems. Environ Resource Econ 26(4):499–685

Dietz T, Ostrom E, Stern PC (2003) The struggle to govern the
commons. Science 302:1902–1912

Folke C (2006) Resilience: the emergence of a perspective for so-
cial–ecological systems analyses. Global Environ Change
16:253–267

Folke C, Hahn T, Olsson P, Norberg J (2005) Adaptive governance
of social-ecological systems. Annu Rev Environ Resources
30:441–473

Gunderson LH, Holling CS (eds) (2002) Panarchy: understanding
transformations in human and natural systems. Island Press,
Washington

Holling CS (1973) Resilience and stability of ecological systems.
Annu Rev Ecol Syst 4:1–23

Holling CS, Meffe GK (1996) Command and control and the
pathology of natural resource management. Conserv Biol
10:328–337

Lambin EF, Geist HJ, Lepers E (2003) Dynamics of land-use and
land-cover change in tropical regions. Ann Rev Environ Re-
sources 28:205–241

Levin SA (1992) The problem of pattern and scale in ecology.
Ecology 73:1943–1967

Levin SA (1998) Ecosystems and the biosphere as complex adaptive
systems. Ecosystems 1:431–436

Levin SA (1999) Fragile dominion; complexity and the commons.
Perseus Books, Reading

Levin SA (2006) Learning to live in a global commons: socioeco-
nomic challenges for a sustainable environment. Ecol Res
21:328–333

Ludwig D, Mangel M, Haddad B (2001) Ecology, conservation,
and public policy. Ann Rev Ecol Syst 32:481–517

Olsson P, Hahn T, Folke C (2004) Social–ecological transforma-
tions for ecosystem management: the development of adaptive
co-management of a wetland landscape in Southern Sweden.
Ecol Soc 9(4):2. Online URL: http://www.ecologyandsoci-
ety.org/vol9/iss4/art2

Ostrom E (1990) Governing the commons: the evolution of insti-
tutions for collective action. Cambridge University Press,
Cambridge

Redman CL (1999) Human impact on ancient environments. The
University of Arizona Press, Tucson

Scheffer M, Carpenter S, Foley J, Folke C, Walker B (2001) Cat-
astrophic shifts in ecosystems. Nature 413:591–596

Vincent JR (2006) Spatial dynamics, social norms, and the
opportunity of the commons. Ecol Res (in press)

Walker B, Meyers JA (2004) Thresholds in ecological and social–
ecological systems: a developing database. Ecology and Society
9(2):3. Online URL: http://www.ecologyandsociety.org/vol9/
iss2/art3/

Young OR (2000) The institutional dimensions of environmental
change: fit, interplay, and scale. The MIT Press, Cambridge

15


	Social--ecological systems and adaptive governance of the commons
	References
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR18
	CR15
	CR16
	CR17
	CR19
	CR20
	CR21
	CR22
	CR26
	CR23
	CR25
	CR24


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


