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ABSTRACT. Indigenous disadvantage and poverty have persisted and are set to continue into the future. Although a large
amount of work describes the extent and nature of indigenous disadvantage and poverty, thereislittle evidence-based systems
understanding of the mechanismsthat keep many indigenous peoplein their current dire state. In such avacuum, policy makers
are |eft to make assumptions about the causal mechanisms. The persistence of inequality and poverty suffered by indigenous
peopleisbroadly consistent with the existence of dynamical traps as described in both the resilience and devel opment literature.
We reviewed and synthesized these bodies of literature on traps and found that although they give agood lead to a systemic and
parsimonious way of exploring traps, the mechanisms suggested need significant rethinking for the indigenous context.
Specifically, we recommend extending the concept of traps to encompass the possibility that they are highly resilient but
undesirable states, in contrast to current notions of traps as low resilience states. We also highlight the need for close scrutiny
of the boundaries of indigenous systems because of the historically public nature of indigenous lives as well as the possible

conjoint existence and causal linkage between poverty- and rigidity-traps in the indigenous context.
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INTRODUCTION

Indigenous people in different countries of the world are
invariably disproportionately represented among the poor.
Estimates of the number of indigenous vary from 250-350
million living in more than 70 countries and forming more
than 5000 distinct groups. According to one estimate they
make up 15% of the world's poor but only about 5% of the
world's population (IWGIA 2008). In China, indigenous
people are 1.5 times as likely to be poor than nonindigenous,
and poverty rates up to 80% of indigenous populations are
reported for Africa, South America, Latin America, and
Mexico (Hall and Patrinos 2010).

High levels of poverty and disadvantage among indigenous
people are also reported in highly developed countries,
particularly Australia, Canada, and the United States of
America(Young 1995, Eversoleet al. 2005, Hall and Patrinos
2005). In al three countries, indigenous poverty and
disadvantage have been not only deep and widespread but
persistent, defying policy prescriptions to close the
socioeconomic gaps between indigenous people and their
counterpart nonindigenous groups (Cornell 2005, Eversole et
al. 2005, Hall and Patrinos 2010). Indigenous Canadians are
still among the poorest with no sign of significant
improvement in income inequality with their nonindigenous
counterparts (Wilson and MacDonald 2010). More than one-
quarter of the American Indian and Alaskan Native popul ation
isliving in poverty, arate that is more than double that of the
general population (Sarche and Spicer 2008, Lewis and Burd-
Sharps 2010).

A comparable recent estimate for Australia tells of a more
pronounced disparity between indigenous and nonindigenous
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peoples. In 2008, Australia was ranked second out of 182
countries with a Human Development Index (HDI) score of
0.968 (UNDP 2009), but aseparate calculation for Australia's
indigenous population estimated a 0.737 HDI score, dlightly
higher than the Syrian Arab Republic and the Occupied
Palestinian Territories, but slightly lower than Fiji and Sri
Lanka (Yap and Biddle 2010). Indigenous Australians also
suffer chronic socioeconomic and health disadvantages
(Australian Ingtitute of Health and Welfare 2008). The 2011
report Overcoming Indigenous Disadvantage (SCRGSP
2011) notes significant disparities across several well-being
indicators including rates of child mortality, teenage birth,
chronic disease, education, employment, and imprisonment
that have not changed since at least the start of reporting in
2003. These disparities are persistent despite a decade of
sustained Australian economic prosperity and government
efforts to close the gap for indigenous Australians (SCRGSP
2011), and many indicators are expected to continuediverging
for the next 100 years (Altman et al. 2009).

This persistence of both inequality and poverty among
indigenous peopl e strongly suggests the existence of multiple
well-being equilibria that are maintained by poverty and
rigidity traps (Maru and Chewings 2011). Poverty traps are
self-reinforcing feedback loops that keep social-ecological
systemsin persistent poverty (Azariaidisand Stachurski 2005,
Dasgupta 2007). Rigidity trapsrefer to inflexibility in social-
ecological systems because of high and self-reinforcing
connections between institutions and networks of agentswith
high access and holding of resources (Holling 2001, Holling
and Gunderson 2002). Traps make the outcomes from efforts
aimed at closing poverty and inequality gapsnonlinear affairs.
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Understanding the factors and processes that create and
maintain these traps is fundamental to finding effective
pathways for escape from persistent inequality and poverty.

Noting the current limited and fragmentary efforts on causal
analysis, Maru and Chewings (2011) havecalled for asystems
research agenda on trap mechanisms that will adequately
explain the persistence of indigenous inequality and poverty.
This paper isafirst attempt to addressthiscall. It reviewsand
synthesizesthedevel opment and resilienceliteraturethat have
separately devel oped theoretical and empirical understandings
of trap mechanisms, primarily from studies on developing
countriesand among African Americans. It will also highlight
insights and identify challenges in applying the concept and
analysis of trapsin theindigenous context, especially in well-
developed countries.

Although lessons from the review and synthesis of the
literature will have broader applicability, the emphasis on
indigenous people in developed countries helps us focus on
challenges that arise from this context. Indigenous people in
highly developed countries such as Australia, Canada, and the
United States have been subjected to colonial settler cultures
that have significantly disrupted their traditional culturesand
livelihoods (Moran 2002). Indigenous cultures, as distinct
from other disadvantaged groups, have suffered substantial
population decline, enormous resource losses, socia
organization, and subjection to a battery of assimilation
policies (Armitage 1995, Cornell 2005). Despite the high
development ranking of these countries, their indigenous
peoplestill livein stark contrast of poverty and disadvantage
totheir nonindigenouscounterparts. They continueto struggle
to maintain their language, culture, and way of life (Altman
2000). Poverty and inequality are tightly linked in these
indigenous contexts and inequality is horizontal, in that it
follows social group contours, making escape from poverty
harder because of group-level barriers (Stewart 2009).

We review the development and resilience literature that has
separately devel oped theoretical and empirical understandings
of poverty and rigidity traps. We synthesize the two bodies of
literature, highlighting insights and identifying the challenges
we may face in beginning to apply the concept and analysis
of traps in the indigenous context. Finally, we provide
concluding remarks on the importance of further systems-
based work to the synthesis of trap concepts, including
mechanisms, approaches, and system boundaries, and
consider insights and challenges from the indigenous context.

REVIEW

There aretwo main bodies of literature on traps. development
and resilience. In the development literature, several
mechanisms are proposed as causing poverty traps including
various economic thresholds (e.g., Azariadis and Stachurski
2005), dysfunctiona institutions (e.g., Engerman and
Sokoloff 2006, Hoff and Sen 2006), neighborhood effects
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(e.g., Sampson and Morenoff 2006), and intergenerational
transmission of poverty (e.g., Bird 2007). The literature on
resilience also proposes the poverty trap as one of the
departures from anormal adaptive cycle of asystem (Holling
and Gunderson 2002, Carpenter and Brock 2008). The
adaptive cycle refers to a model of phases of change of a
system. In the case of a poverty trap, low potential (capital),
low connectedness (network andinstitutions), and low general
system resilience lead to a loss of adaptive capacity of the
system (Holling 2001). The resilience literature aso
introduces the concept of a rigidity trap, i.e, system
inflexibility that prevents successful adaptation to internal
demands and changes in the environment. The rigidity trap
concept is an essential contribution to the synthesis of these
two bodies of literature.

Poverty trapsin the development literature

In the development literature, the phrase poverty trap refers
to aself-reinforcing mechanism that causes poverty to persist
(Azariaidisand Stachurski 2005). The origin of contemporary
poverty trap theory is often traced back to work done in the
1950s. Nurkse (1953), building on work by Young (1928),
studied the possibilities for economic growth in
underdeveloped countries, investigating notions of circular
and cumulative causation driving a vicious cycle of poverty,
which werefurther developed by Myrdal (1957). Coordinated
and complementary investments in industrialization,
delivering a “big push” for growth, were suggested as a
solution to the vicious cycle for underdeveloped nations
(Nurkse 1953, Rosenstein-Rodan 1984).

This understanding of the complementary and circular nature
of causal processes, or positive feedback loops, involved in
both economic decline and growth led to the recognition of
the existence of thresholds and multiple equilibria. This
contrasts with classical economic growth modelsthat predict
that given time and effort the growth paths of poor countries
will convergetoward asingle equilibrium of the prosperity of
the rich countries (Barrett and Swallow 2006). In redlity,
increasing returns only set in after a nation has achieved a
particular threshold level of output per capita. Poor countries
get caught in a poverty trap because they have been hitherto
unable to push themselves above these economic thresholds.
Poverty traps are not restricted to nations, but can aso apply
to individuals, households, or a group of people within
developing and devel oped nations, although the dynamics of
these traps will differ at each scale. Bowles et a. (2006)
usefully organized these mechanisms into three broad
categories: critical thresholds, dysfunctional institutions, and
neighborhood effects.

Critical thresholds are often linked with levels of
complementary capital that can accel erategrowth. Inapoverty
trap, despiteefforts, individuals, groups, or nationsfail to raise
or lack access to threshold levels of the different capital that
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spur economic growth and well-being, including human,
financial, physical, and natural capital (Barrett and Swallow
2006). Thresholds can exist in both individual capital and
combinationsof capital: if physical and natural capital areboth
scarce, much effort may be needed to cook a meal or heat a
hearth, reducing avail able human capital. In some cases, these
complementary processes can create a feedback loop
sufficient to trap anindividual, ahousehol d, and acommunity.
Primary education, nutritional intake, and health care are
complementary inputsin child development. A failureto have
an adequate nutritional intake affects health, and both of these
affect performance in education, leading to poor child
development and human capital that will affect lifetime
productivity (Dasgupta 2007).

Thecapital threshold perspective hasbeenwell elaborated and
implemented to analyze poverty traps in Africa (Carter and
May 1999, 2001, Carter and Barrett 2006, Barrett and Swallow
2006). Figure 1 is reproduced from Barrett and Swallow
(2006), and representswell-being dynamicsunder the poverty
trap hypothesis. It represents how the well-being at one point
in time creates the conditions for well-being in the future,
through the internal dynamics of various capital by which the
illustrated socioeconomic system evolves. The final outcome
is that a poor individual, community, or nation trapped near
W, can only escape to the sustainable state of higher well-
being at W, with well-coordinated external support that
increases well-being beyond W.. Any less and its internal
processes will eventually cause it to collapse back to W, the
very definition of a poverty trap.

Fig. 1. Represents well-being dynamics under the poverty
trap hypothesis, reproduced from Barrett and Swallow
(2006) with permission from Elsevier.
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Dysfunctional institutions refer to maladaptive or at times
perverse rules and normsthat dominate and govern economic
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and socia behavior and the actions of individuals, groups, and
societies (Bowels et a. 2006). They are a set of interacting
extractive institutions that reward activities such as rent
seeking, corruption, and predation on the production of others.
Ingtitutions can initiate and sustain the impoverishment of
groups or even an entire society. Customary ingtitutions, such
asakin system, that have traditionally served acommunity as
asafety net, can sometimes become maladapted and trapping
when in extensive contact with a market economy and
ingtitutions (Hoff and Sen 2006). Similarly, institutions that
lead to and maintain deep political and economic inequality
can create widespread and persistent poverty (Engerman and
Sokoloff 2006).

Neighborhood effects capture the social and geographic
clustering of persistent poverty and disadvantage. They refer
to the multiple effects that some poor neighborhoods have on
well-being, over and above the disadvantages associated with
growing up in a poor family (Leventhal and Brooks-Gunn
2000, Sampson et a. 2002). Thus, poor neighborhoods often
haveworse schools, child care, and health services, which can
be easily overwhelmed by the needs of poor families. Poor
neighborhoods are more likely than rich neighborhoods to
become sites for concentrated poor health status, lagging
school performance, behavior problems, substance abuse,
early sex and parenthood, delinquency, and violence. Destitute
familiesand even groups can pass poverty ontotheir children.
Intergenerational poverty transmission is the strongest form
of persistent poverty (Bird 2007). Poverty that spans
generations can be seen as both a characteristic and a cause of
chronic poverty (Wilson 1987, Leventhal and Brooks-Gunn
2000, Pebley and Sastry 2004).

Mechanisms that create poverty traps can also occur across
multiplesocia and spatial scales: fromindividuals, tofamilies,
communities, regions, and acountry or countries. Barrett and
Swallow (2006) named these patterns of low-level dynamic
equilibria that exist simultaneously at multiple scales, i.e.,
micro, meso, and/or macro, as fractal poverty traps. These
low-level multiple equilibria are self-reinforcing through
feedback effects. Barrett and Swallow (2006) give an example
of such a phenomenon in the case of some developing
countries where financial constraints often exist at multiple
scales. Individuals and househol ds are unabl e to access credit
because of insufficient collateral; loca governments are
unable to borrow on capital markets because of limited tax
collection capacity; and national governmentsare rationed out
of global financial markets because of political risk or debt.
Where such constraints exist at multiple levels, they become
interdependent.

Trapsin theresilience literature

Intheresilienceliterature, changein social-ecol ogical systems
is theorized in terms of an adaptive cycle consisting of four
phases: expl oitation; conservation; rel ease; and reorgani zation
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(Table 1; Holling 2001, Holling and Gunderson 2002, Allison
and Hobbs 2004). In addition, any ‘focal system’ isnested in
a loose hierarchy of systems at different scales, called
panarchy, each undergoing interlinked adaptive cycles. Each
scaleoperatesat itsown pace, protected from aboveby slower,
larger levels, but invigorated from below by faster, smaller
cycles of innovation. However, during the release and
reorganization phases, critical cross-scale interactions can
occur that can lead to “revolt” connections, in which release
phase collapse on one scale triggers a crisis one level up, and
“remember” connections, in which the reorganization phase
of acycleisorganized by a higher level accumulation phase
(Holling 2001).

Table 1. Theleve of potential, connectedness, and resilience
in the four phases of the adaptive cycle. In the exploitation
phase, potential and connectedness are low but resilience is
high. In conservation, resilience decreases while the other
values increase. Eventually, some internal or external
perturbation triggers the release phase, in which potential
crashes. Finally, in the reorganization phase, resilience and
potential grow, connectedness falls, unpredictability peaks,
and new system entrants can establish themselves (Source:
Allison and Hobbs 2004).

Phase Potential Connectedness Resilience
Exploitation Low Low High
Conservation High High Low
Release Low High Low
Reorganization High Low High

The adaptive cycle theory proposes that three fundamental
properties of asystem shape the systems dynamicsthrough its
adaptive cycle: (1) potential, which determines the range of
future options possible; (2) connectedness, which determines
the system’s ability to modulate external variability; and (3)
adaptive capacity or general system resilience, a measure of
vulnerability to unexpected shocks that can break a system’s
internal controlling processes (Holling 2001).

In this broad sense, departures from the adaptive cycle, asis
the casein poverty and rigidity traps, are noted as mal adaptive
states (Holling 2001, Holling et al. 2002). In a particular
system configuration, traps are created by undesirablelock-in
states of systems driven by self-stabilizing feedback loops
(Scheffer and Westley 2007). Therefore, specific traps can
arise as aresult of certain configurations of the levels of the
three fundamental variables: potential, connectedness, and
adaptive capacity that are different from those combinations
in each of thefour phases of the adaptive cycle. Table 2 shows
four unique configurations of the essential systems properties
thought to lead to maladaptive or pathological states.
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Table 2. The level of each of the three variables that
characterize the four maladaptive states (Source: Allison and
Hobbs 2004).

Maladaptive state Potential Connectedness Resilience
Poverty trap Low Low Low
Rigidity trap High High High
Lock-in trap Low High High
2! High Low Low

" atheoretical configuration not yet mapped to an observation.

Anexample of apoverty trap isthe state of chronic destitution
in sub-Saharan countries where potential is lost because of
misuse of resources and external forces and societies continue
to exist in an impoverished state of bare subsistence. The
rigidity trap is exemplified by hierarchies, such as large
bureaucracies (Holling et al. 2002), societies that operate
under rigid and apparently immutable caste systems, and in
regions of the developing world that have abundant natural
resourcesbut are subject totherigid control of corrupt political
regimes.

The understanding of traps and the adaptive cycle has been
further refined by focusing on adaptive capacity, a central
feature of the general resilience of a system, which is one of
the three critical properties of systems. Carpenter and Brock
(2008) have developed an adaptive-capacity model based on
the physiological notion of alostasis (Sterling 2004). The
theory of allostasis proposes that organisms maintain stability
and survive by varying vital physiological parameters, such
as body temperature and blood pressure to accommodate for
varying internal and external demands. In allostasis, the brain
plays a central coordination role and can override local
negative feedback mechanisms to impose new set points for
vital parametersin responseto anticipated or existing external
demands. Thisisin contrast tothenotion of homeostasiswhere
the survival of organisms is predicated on maintaining a
constant value of certain vital parameters through negative
feedbacks of physiological regulatory mechanisms, despite
fluctuating externa factors.

Analogous to alostasis in physiology, Carpenter and Brock
(2008) define adaptive capacity as the ability of a social-
ecologica system to adjust to changing internal demands and
external circumstances. They use a bell-shaped function to
elaborateaminimal model of theadaptive capacity of asystem,
A(S), asafunction of stress, S, reproduced in Figure 2.

Stress refers to the cumulative effort exerted to adapt with
internal and external demands. The model has double
thresholds that result in three regions: a poverty trap,
associated with lower stress, i.e., lower cumulative effort
exerted than that required to adapt; an adaptive range; and a
rigidity trap, associated with higher stress, i.e., higher
cumulative effort exerted than that required to adapt. They
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Table 3. A summary of characteristics of trap conceptualization and mechanismsin the literature.

Trap characteristics and challenges for synthesis ~ Development literature

Resilience literature

Poverty traps interpretation
persist

Poverty trap mechanisms 1) capital thresholds

2) dysfunctional institutions, or

3) neighborhood effects

Rigidity traps No explicit treatment

Strengths Detailed, specific, and mainly empirical
understanding of traps

Weakness Separate, unconnected explanations

Neglect of ecological drivers

Challenges vis a vis indigenous context

Self-reinforcing mechanisms that cause poverty to  Maladaptive departures from normal adaptive

cycle of system

A system configuration of low potential, low
connectedness, and low resilience that locks a
system in a maladaptive state

A maladaptive configuration of high potential,
high connectedness, and high resilience. A social
system where members of an organization and
their institutions become highly connected, rigid,
and inflexible

Broad, general, and mainly theoretical
understanding

Inconsistent treatment of traps
Tendency to endogenize causation
Limits of biologica models

The need for close scrutiny of system boundaries, characterization of system-environment interaction,

and accounting for internal and external factors
The need to reinterpret poverty traps as resilient but undesirable states
The possibility of co-occurrence of poverty and rigidity traps

Fig. 2. Adaptive capacity: A(S) as afunction of cumulative
stress, S, reproduced from Carpenter and Brock (2008) with
permission.
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identify obesity and hypertension as examples of poverty and
rigidity traps, respectively. Underused physiological systems
wither, whereas physiological systems that are chronically
used outside the normal operating range become rigid and
incapable of responding appropriately to changing

environments. Noticethat here, both poverty and rigidity traps
are characterized by low levels of adaptive capacity, a core
aspect of general system resilience, abeit arising through
different mechanisms: chronic under- and over-use of the
system. Thisisin contrast to the earlier characterization of a
rigidity trap with high specific resilience against actions
designed to change the state of the system (see Table 2).
Carpenter and Brock (2008) aso identify a range of other
system characteristics that can contribute to the balance
between optimal stress response to maintain high adaptive
capacity; including the heterogeneity of entities, how tightly
they are connected by socia networks and institutions, the
capacity of the system to both focus resources and explore
new scenarios, and the resulting ability of the system to
dissipate stress.

SYNTHESIS

Both the development and resilience literature have asimilar
broad interpretation of apoverty trap, asystem stuck in apoor
state of affairs for a long time despite efforts to escape.
However, there is a difference in the concepts and
interpretations of poverty traps emphasized by each body of
literature. Although the development literature focuses on the
persistence of the poor state, the resilience literature focuses
on thefailure of the adaptive cycle or general resilience of the
system. Each perspective has its own strengths and
weaknesses as summarized in Table 3, but by synthesizing
ideas from both bodies of literature we can achieve a greater
understanding than either literature alone.
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The strength of the development literature is that it provides
detailed and, in some cases, empiricaly supported
explanations of poverty traps. The weakness is that these
explanations tend to be focused along existing disciplinary
lines, and are therefore disparate. Although disciplinary
factors such as economic growth (Collier 2007), governance
structure (Hyden 2007), capital thresholds, dysfunctional
institutions, or neighborhood effects (Bowles et al. 2006) may
each besufficient to causeapoverty trap, many of thesefactors
seem to occur in tandem and interact in feedback loops
influencing each other over time. A neighborhood with
concentrated poverty can be both the result of and a site for
maladaptive institutions. Neighborhoods with concentrated
poverty are also lesslikely to have accessto critical levels of
the different types of capital necessary for escaping poverty.
There have been attempts to describe the breadth of the
different development related poverty trap mechanisms
(Bowles et al. 2006, Kates and Dasgupta 2007). However,
there is still aneed for an overarching framework that spans
the development and resilience literature and allows
investigation of the possible existence and interaction of the
different trap mechanismsin different poverty contexts.

Todate, thedevelopment literatureon poverty trapshaslargely
seen poverty as a socioeconomic problem, and has therefore
provided insufficient consideration of the contribution of
ecological variables (Dasgupta 2007). This makesiit difficult
to consider the impacts and vulnerabilities to new types of
global perturbations such as climate change. However,
uncertainties that are generated by interactions between
climatic and ecologica factors may be essential in and of
themselves in poverty trap dynamics. Elsewhere, the
development literature does consider ecological and climatic
issues, but these issues are not well linked into the poverty
trap discussion. For example, the idea that poor people have
multi plecoping or adaptivemechanismsto climatic variability
and ecological change, and that adaptation can be negative or
positiveiswidely, but separately, discussed inthe poverty and
development literature (e.g., Davies 1996). There has aso
been atradition of powerful socio-political approachesto the
vulnerability of poor people to natural hazards that has
similarly neglected biophysical factors (Adger 2006). The
poverty trap literature could benefit from current
interdisciplinary approaches that treat vulnerability as
emergent from interactions of socioeconomic and biophysical
factorsrather than as an inherent socioeconomic property (for
example, Brooks 2003, Turner et al. 2003, Adger 2006).

One of the strengths of the resilience literature is that it
provides broad theoretical explanations of poverty traps,
althoughit could benefit fromtheempirical approaches, detail
and disciplinary insight provided by the development
literature. The resilience literature also proposes configurations
of the core propertiesof asystemthat can giverisetoarigidity
trap that has relevance to the indigenous context. No directly
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matching concept has been articulated in the development
literature athough Scheffer and Westley (2007) have
identified some economic and management concepts, such as
the “sunk-cost effect” and “group think,” that display
properties of rigidity traps. However, the development
literature containsdetailed political analysisof theinteractions
between historical colonia and indigenous systemsthat could
provide rich detail missing from the concepts of rigidity traps
in the resilience literature.

Although the resilience literature provides a general
hypothesis of poverty and rigidity traps, it has two major
weaknesses. Thefirst isthat theinitial proposition of poverty
traps as maladaptive configurations of low potential, low
connectedness, and low general system resilience, or capacity
for adaptation, is too broad and untested. The work by
Carpenter and Brock (2008) is the only serious attempt to
develop a more elaborate general traps hypothesis
underpinned by abiological model. Although animprovement
intermsof developing asimplified model of trapsasafunction
of adaptive capacity, this model has its own significant
limitations. First, it still needsto clarify some inconsistencies
with its predecessor general traps propositions. Although the
original typology of maladaptive configurations identifies a
rigidity trap as having high resilience, in the alostasis-based
model it is characterized as having low adaptive capacity, a
core aspect of general system resilience (Carpenter and Brock
2008). The model also identifies a poverty trap as untapped
potential, which seems to contradict the origina conception
of a poverty trap as having low potential in its core property
configuration. Although these confusions are, perhaps, a
reflection of the distinction between the genera resilience of
an entire system and the resilience of a specific state within a
system, they will need clarification beforethis perspectivecan
be applied more broadly.

Second, the biological basis of the allostasis model is not
comprehensive enough to account for socio-political
characteristics of a social-ecological system in persistent
poverty. For example, not only under-use but also over-use of
the resource system (natural capital) can lead to poverty traps
in social-ecological systems. Furthermore, the functional and
organizational connections between individualsand groupsin
asociety, although important, may not be astight and vital as
those among organs and systemsin an organism. In asociety,
individuals and groups can function independently and
promote interests at the expense of others. Although a
continued, extremely disproportionate allocation of resources
to different organs can be fatal to an organism, a similarly
disproportionate allocation of resources in social-ecological
systems may not mean an end to the system. Rather, they may
lead to the persistent poverty of many and the riches of afew.

Third, the allostasis model has tended to endogenize the
causation of the poverty traps. The model focuses on the
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internal dynamics of trapsand thusidentifiesunder- and over-
useof partsof thewholesystem asacauseof thesepathol ogical
states. In contrast to these proximate causes, Sterling (2004),
informulating the theory of allostasis, locates ultimate causes
for physiological trapsin the environment.

Insummary, theresilienceliteraturecan provideanintegrative
framework for the disciplinary and disparate mechanisms
suggested by the development literature. The development
literature on poverty traps can, in turn, provide detailed
elaborations and substance to the three broader core
characteristics of a social-ecological system from the
resilience literature: potential, connectedness, and general
system resilience. There are many similarities to be drawn
between the two bodies of literature as they stand. The
requirement for threshold levels of complementary capital for
prosperity in the development literature fits well with the
recognition of low potential or capital as one of the
characteristics of poverty traps in the resilience literature.
Dysfunctional institutions and the network effects of
neighborhoods in the devel opment literature also correspond
to some degree with connectednessin theresilienceliterature.
An issue to be resolved in synthesizing the two bodies of
literature, however, isthat although ingtitutions and networks
havebeenidentified asthecontrolling variablesthat determine
connectivity (Abel et al. 2006), connectedness as a result of
dysfunctional or maladaptive institutions and networks in
neighborhoods is not necessarily low.

Interpreting connectivity intermsof networksandinstitutions,
or combining connectedness and potential as capital (Abel et
al. 2006), may simplify and provide parsimony for analysis of
a system’'s general resilience. However, this lumping of
different core variables of a system can reduce a nuanced
understanding of some of the nonsynchronous dynamics of
the lumped elements that can be important for poverty and
rigidity trap analyses. For example, bonding, linking, and
bridging social networks form the structures of social capital
and different levels and balances between these types of
networksarerequiredfor different purposes(Maruand Davies
2011). Although bonding networks are essential for cohesion,
collective action and maintaining strong shared norms and
rules, closure asaresult of strong and dense bonding networks
without linking and bridging networks, can stifle innovation
and the adoption of new ideas, and thereby prevent successful
adaptation to changesin the system’ senvironment. Likewise,
cohesion and collective action can also suffer if there is no
strong bonding and if most networks are with people outside
the community (Maru et a. 2007).

The resilience literature identifies low general system
resilience as part of the configuration of the core system
propertiesthat defineapoverty trap. Thereisno corresponding
concept or trap mechanism identified in the development
literature. However, we note here that general system
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resilience is an emergent property (Maru 2010) that islargely
dependent on the configuration and interaction of capital and
connectedness (Maru 2010, Abel et al. 2006). Institutionsand
networks that form connectedness and capital are concepts
that are familiar in the development literature.

Where the two bodies of literature diverge, they can, to some
degree, assist in compensating for each other’ s weaknesses.
Details describing the social mechanisms of poverty trapsin
the development literature can inform and expand specific
models from the resilience literature (Carpenter and Brock
2008). The biastoward socia explanations of poverty trapsin
the devel opment literature supplementsthat toward biol ogical
explanations in the resilience literature. The inclusion of
ecological and biological factors, as well as the linkage
between traps with adaptive capacity to global perturbations
such as climate change in the resilience literature, can assist
in expanding examples from the development literature. We
present two examples that deal with some of the weaknesses
aready identified by expanding the concept of a poverty trap
from the development literature to consider simultaneous
thresholds in multiple capitals, and the extension of a
biological analogy from the resilience literature to explicitly
embrace socia factors.

Expanding the development literature

Figure 3 extends this development notion of athreshold level
of well-being required to escape poverty by relating it to the
underpinning level sof capital requiredto maintainwell-being.
Moreover, it represents the interactions between different
types of capital, in this demonstration case for only two types
of capital: physical capital and human capital, which are not
aways perfectly interchangeable in an economic sense. Like
Barrett and Swallow’ s(2006) figure (seeFig. 1), therearetwo
stable states to the system, but they are now defined by stable
levels of these two forms of capital (PC_, HC ) and (PC,,
HC,). Within the boundary of each basin, the interactions
between the different levels of capital held by households in
the socioeconomic systemwill tend to drivethe system toward
the stable state of that basin.

The critical transition between the two states defined by the
unstableequilibriumisdefined by the edge betweenthebasins.
In this hypothetical illustration, an individual, household,
community, or nation can escape from the center of the
impoverished basin of attraction, (PC_, HC)) if they receive
well-coordinated external supportthat: (1) increasestheir level
of physical capital above the critical threshold PC_, or (2)
increases their level of human capital above the critical
threshold HC... Importantly, the most effectivemode of escape
may require simultaneous threshold improvements in both
factors to the point (PC., HC_) to reach a self-sustaining
improved state. If an external perturbation can move a poor
system beyond the edge between the basinsinto the unshaded
basin of attraction, thesystemwill thenbedriven by itsinternal
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Fig. 3. Figure 3(a) reproduces Barrett and Swallow’ s (2006) figure on well-being dynamics under the poverty trap hypothesis
for comparison with the new extended figure provided in 3(b). Figure 3(b) generalizes the approach to multiple forms of
capital, which interact to create two self-reinforcing stable states at different equilibrium levels of capital. Vitally, 3(b)
illustrates that improvements to either human or physical capital alone may not provide the most effective transition from the

impoverished state to the more desirable state.
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processes into the more productive state via a virtuous cycle,
thereby escaping poverty. However, if external perturbations,
such as aid or temporary welfare improvements, fail to reach
the threshold levels required, the system will repeatedly
collapse back to its poor state viaavicious cycle.

Expanding theresilienceliterature

Carpenter and Brock’s (2008) model goes some significant
way in articulating a general traps hypothesis on social-
ecological systems from a resilience perspective. However,
by their own admission, it requires further refinement for
application in specific scenarios. In indigenous systems,
deeply entrenched socia networksandinstitutionsformavital
part of the identity and survival of the system, but at the same
time may limit novel responses and create the potentia for
traps. Moreover, although Carpenter and Brock’ sanalogy with
allostasis emphasizes internal under-use of resources as a
driver of poverty, lack of the threshold levels of capital for
growth within some indigenous cultures may arise primarily
from causes external to the system such as loss of land, loss
of rights, and loss of individuals from the community to the
wider system through historical colonial processes.

Themostimportant extensionto Carpenter and Brock’ s(2008)
description, however, suggested by the synthesis of the
development and resilience literature, is the potential for
causal dynamics that may link rigidity and poverty traps in
indigenoussystems. That is, highly connected social networks

Capitg|

and ingtitutions in an indigenous social-ecological system,
exacerbated by a history of negative interactions with and
interventions from a larger colonial system, may lead to
dynamics that simultaneously maintain high rigidity and
reduce levels of various types of capital in the system,
especially human capital, creating causally linked rigidity and
poverty traps.

In Carpenter and Brock's (2008) origina formulation,
chronically low levels of stress correspond to an under-used
system with unrealized or unutilized potential leading to a
poverty trap. In the context of indigenous systems, this trap
has two interpretations; it could arise because under-use of
availablepotential (capital); but it could also result fromalack
of capital or access to capital asis the case in disadvantaged
systems. Chronically high levels of stress correspond to an
over-used system unable to respond to external variability,
caught in arigidity trap. In between these two extremes, the
system was neither under-used nor over-used and maintained
arelatively high level of adaptive capacity. We can start to
incorporate this synthesis of ideasinto Carpenter and Brock’s
framework by extending their figure (Fig. 4a) aong an axis
of ‘connectedness’ (Fig. 4b). Taking insightsfromtheir paper,
other parts of the resilience literature, and the development
literature, we can make some simple observations.

At low levelsof connectedness, individual parts of the system
interact fairly independently, meaning the capacity of the
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Fig. 4. Figure 4(a) reproduces Carpenter and Brock’ s (2008) figure relating adaptive capacity, A(S), to stress, S, for direct
comparison to the new, extended figure provided in 4(b). Figure 4(b) incorporates insights from other resilience and
development literature perspectives to extend Carpenter and Brock’s original model along a new axis of connectedness, C.
Thelocation of the original figureisindicated by the heavy line at C = 5. As connectedness increases, the performance of
disparate parts of the system is bound together more tightly and the transitions between the ‘rigidity trap,’” ‘ adaptive capacity,
" and ‘poverty trap’ regions become more abrupt. At very low levels of connectedness arigidity trap of the sort described in

the resilience literatureis not possible.
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system to exploreis high, but capacity of the system to focus
resources at a large scale is low. From a disadvantage
perspective, individuals may ‘expend effort to adapt’ and,
indeed, some may succeed, but they do so independently, so
progression across the system as a whole is gradual. Total
adaptive capacity iseffectively the sum of theindividual parts,
and neither the depths of the poverty trap, nor the heights of
awell-adapted system will be as extreme asamore connected
system. Asconnectednessnearszerothepotential for arigidity
trap of the type identified in the literature no longer exists.

Athighlevelsof connectedness, individual partsof the system
areinterlinked by dense and strong networks, norms, and rules
(ingtitutions). This leads to a rigidity trap when there is
corresponding high level of holding and use of capital that
often only benefits those linked. In a well-adapted system,
moderate levels of networks and institutions, coupled with
accessible capital, may interact to ensure that if individual
parts of the system temporarily fall into poverty, they can be
supported by other parts to escape trap-like dynamics.
However, itisequally truethat for systemsthat are, asawhole,
already in poverty because of low access or effective
utilization of potential, the same rigid norms and rules
supported by dense and strong networks may act to pull
individual components of the system ‘expending effort to
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adapt’ back into disadvantage. The net effect is that the
threshold between the high adaptive capacity parts of
Carpenter and Brock’s (2008) curve and the ‘traps,” or low
adaptive capacity parts of the curve, will get more abrupt. For
well-adapted systems, connectedness may increase the total
adaptive capacity of the system to significantly greater than
thesum of theindividual parts, but for systemsal ready trapped,
this same process may reduce the adaptive capacity of the
system as a whole. Finally, as connectedness becomes very
high, the peak in adaptive capacity becomes very high, but
across avanishingly small set of stress conditions.

It is possible to envision a scenario in which a system, as a
whole, is caught in either a poverty trap or a rigidity trap.
However, it is also possible to envisage a scenario in which
two or more subsystems of afocal system exhibit poverty and
rigidity trap dynamics such that they reinforce each other via
casual links, as shown by the arrow in Figure 4. For example,
a disadvantaged indigenous system may have a high level of
connectedness devel oped as part of a cultural identity of high
bonding and reciprocity networks and strictly observed
customary norms and rules, amplified in response to hostile
political and socioeconomic environments. These high levels
of connectedness, combined with low levels of access to
capital and ahostilepolitical and socioeconomic environment,
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can result in a poverty trap. Moreover, a nonindigenous
component of the system may exhibit rigid dynamics, evolved
to efficiently amassresourcesby implementing rigid networks
and ingtitutions, which may intentionally or unintentionally
excludeindigenous peoplesfrom effective accessto resources
and opportunities.

Thismodel capturesthe potential causal link between rigidity
traps and poverty traps and suggests a need for rethinking of
the definitions and links of poverty and rigidity traps. Like
Carpenter and Brock’s (2008) original framework, the
extension we have presented is not intended to be a detailed
model, but instead to provide afoundation for thinking about
how trap dynamics in indigenous systems may play out to
make efforts at escaping poverty and disadvantage highly
nonlinear affairs.

Remaining challenges

The comparative review and the initial synthesis exercise
attempted in this paper provide insights and direction for
further work in developing integrated trap frameworks
applicable in different contexts. Such work needs to address
at least three crucial challenges to be applicable in
investigating traps in the context of indigenous people in
developed countries.

Thefirst challengeis the need to account for the intended and
unintended consequences of a legacy of colonial power
relations. This challenge will manifest itself in how we bound
the system around the issue of persistent indigenous poverty
and disadvantage, characterize the system-environment
interaction, and identify both the internal and external causes
of persistent poverty and disadvantage.

In the poverty trap literature there has been a tendency to
technicalize issues of poverty. However, power and political
issues need not be neglected because they are less amenable
to technical anaysis. In the indigenous context the
conseguences of power relations should be part of theanalysis
of the persistence of poverty and disadvantage. A system
bounded narrowly around indigenous livelihoods in
investigating poverty traps will fail to account for the legacy
of power relations. Sincecol onizationthelivesandlivelihoods
of most indigenouspeoplehavenot been entirely private. They
have been subject to severa interventions in the forms of
policies and programs (Cornell 2005) that may lead to causes
distant in time, space, and social organization (Forrester
1994).

To explore the causal mechanisms of traps from a systems
perspective, one also requiresacareful characterization of the
rel ationship between the system in focus with its environment
as wel as its host- and subsystems. The typical
characterization of the relationships between nested systems
fromtheresilience literature isthat “ each scale operates at its
own pace, protected from above by slower, larger levels, but
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invigorated from below by faster, smaller cycles of
innovation” (Holling 2001:398-399). This may not awaysbe
the case: for example, in systems such as in indigenous
Australia, where the historical colonial system that
superimposed itself at a larger scale neither protected nor
provided memory and seed for renewal. Instead, it often
dispossessed the col onized system and quashed any revolt and
innovation that came from it. In studying the nature of traps
inindigenous settings, thelegacy and remnants of such hostile
political and economic relationships between systems and
scales should be part of the analysis.

Systems thinking advises that it is important to look for
endogenouscausesof problems, and cautionsthat peopleoften
fail to do so (e.g., Senge 1992, Sterman 2000). Both the
resilienceand devel opment literature al so heavily focusonthe
internal limitationsof thesystemin question, either intheform
of adaptive failure or neighborhood or peer effects. Although
internal causes for indigenous poverty and disadvantage need
to be examined, accounting for external causesthat are distant
in time, place, and social organization will be an important
and significant challenge for systems approaches.

The second insight that challenges the current interpretation
of poverty traps is that rather than being a product of low
resilience, trapsmay in fact be highly resilient but undesirable
system states. A system in apoverty trap isresilient to efforts
by individuals, communities, and governmentsto provide the
means of escape. This interpretation of poverty traps as
perverse resilience challenges the normative view of
resilience, i.e., its current use in characterizing poverty traps
as having low general system resilience, as well as the
simplistic but pervasive perspective that resilience is always
agood thing. Thisnormative view persists despitethefact that
resilience, in and of itself, is neither good nor bad, and
warnings from the literature that in certain circumstances
resilience of an undesirable state can be a bad thing (Walker
et a. 2004, Maru 2010).

The configurations and interactions of capital and
connectedness play a crucia role in generating and
maintaining high resilience, which isaproblem if the system
is in an undesirable state. However, the drivers of this
resilience may not be entirely internal to the system. At least
inthe case of marginalized indigenous systems, thisresilience
can aso be understood as aresult of legitimate intransigence
arising from the social impacts of colonization. Indigenous
systems can act to resist the colonizing effects of government
and market ingtitutions, based on past experiences of
prolonged injustices and ensuing mistrust. Indigenous
livelihood systems can resist policiesin an attempt to preserve
aspects of life such as language, culture, and ceremonial
obligations, which, if affected, can threaten their
indigenousness. Although such a response to hostile
socioeconomic and political environments may help maintain
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distinct identity, they may lead to further livelihood issuesand
contribute to poverty in many other spheres of life.

Importantly, this observation does not imply that indigenous
people must abandon the networks and institutions that are
important for high connectedness to escape a poverty trap.
Rather, it suggeststhat escaping a poverty trap would involve
acomplex set of trade-offs asindigenous people seek support
from and engage with established mainstream economies that
operate with different sets of values, norms, and rulesthat, in
turn, underpin principles such as privatization and the
centrality of the individuals and individualism as drivers of
economic growth. Although understanding and resolving
poverty traps will be a major component of sustainable
indigenous devel opment, it is beyond the scope of this paper
to discuss which development approaches would alow
indigenous people to understand and decide on trade-offs
involved in the adopting and adapting new sets of institutions
and networks for development, while limiting negative
impacts on the values and normsthat constitute their identity.
However, this is an important area that will need to be
investigated further, given that many indigenous people in
poverty have strong collective normsfor sharing and histories
that differ from the nonindigenous poor. In another article,
Maru and Chewing (2011) have made a preliminary
exploration of Sen’s (1999) proposition of ‘development as
freedom' as a candidate to be adapted to indigenous
development contexts. Sen interprets development as
expanding capability, an ability to beand do what people have
reason to value (Sen 1997). Although important, indigenous
development should not be entirely about having the capacity
to successfully engage with mainstream economic activities.
It should also be about developing successful livelihood
options that allow indigenous people to do and be what they
value with what they have, including their knowledge,
institutions, and connections among themselvesand with their
land, attributes that will be vital for sustainable devel opment
of social-ecological systems.

Thethirdinsight that challengescurrent understanding of traps
is that in the indigenous context where marginalization still
continues, rigidity and poverty traps may coexist and indeed
be causaly linked. We have explored how a hostile
relationship between nested social-ecological systems may
lead to such aphenomenon. The dispossession that goesaong
with colonization can set theinitial conditionsfor poverty traps
in the colonized system and possibly reinforce its persistence
through a hostile relationship between the colonized and the
colonizing system. Those who appropriate resources may
develop arigidity trap with high connectivity of networksand
inflexibleinstitutionsthat lock out certain groupsfrom having
access to economic opportunities. These locked-out groups
are then more likely to find themselves in a poverty trap
situation. Furthermore, athough physical hostilities and
dispossession may have ceased long ago, the imposition and
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conflict between values and norms still continues, creating
significant barriers for indigenous livelihood improvement.
The co-occurrence of poverty and rigidity traps may not be
restricted to social-ecological systems: a patho-physiological
example can be found in the co-occurrence and causal link
between obesity (poverty trap) and hypertension (rigidity trap)
among many adults in the USA (Sterling 2004).

CONCLUSION

Persistent and tightly linked disadvantage and poverty among
many indigenous groupsin developed countriesareindicative
of traps. A systems approach that can synthesize the current
broad typologies of traps in the resilience literature with the
detailed and rich understanding of the mechanisms of poverty
traps from the development literature will certainly advance
our understanding of persistent poverty and disadvantage in
both indigenous and nonindigenous contexts. In this paper we
have sketched out the initial steps of this systemic synthesis.
Further synthesis work is required to develop an integrated
framework that will needto account for insightsand challenges
arising from the indigenous poverty and disadvantage context
including an explicit characterization of indigenous system-
environment interactions and an awareness of the possibility
of complementary poverty and rigidity traps as well as the
recognition of the possibility of poverty traps as resilient but
undesirabl e states. Understanding and resolving the nonlinear
state of persistent poverty and disadvantage may well be the
first step toward indigenous development, but long-term
sustai nable indigenous devel opment will need to explore new
approachesthat focusnot only on capital, but al so on capability
building, the ability for indigenous people to be and do what
they value with what they have.

Responsesto this article can be read online at:
http: //Amwww.ecol ogyandsoci ety.org/vol 17/iss2/art7/responses/
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