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Abstract - Under what conditions can social-ecological systems be expécteadkvelop
sustainably? Social-ecological systems (SESs) — sufch agample community forests and their
users — have been compared to "moving targets:" Due to tmdtions and interdependence
between the systems' components, SESs are characterized by change hethaageatften not be
anticipated in terms of intensity and direction. Sustainabiitytherefore not a steady-state
equilibrium that can be developed towards to. | argue that the hahgiag success of
community forest systems — success defined in terms of fanestdegrading and its users
staying happy — is intimately related to a user group'styalhdl adapt its mode of governance,
when confronting change. | hold that forest users that engaggpierimentation, learn from
experience and are able to adapt to change are more likalotd forest degradation or social
disintegration. In this research, | focus on the conditions that aected to make this happen.
The particular social-ecological systems that | propose to lapkneolve a total of fifty
community forestry systems in Guatemala, Honduras, BoliviaMaxico, respectively. | line up
the following variables to explain variation in community forgstystems’ ability to develop
sustainably: Diversity in types of actors, social memory, fonat redundancy, and trust among
actors. These explanatory variables are operationalized thsmgjal network analysis metrics —
i.e. quantifiable algorithms regarding relevant social ndtvatvaracteristics. | propose to derive
the indicators related to the dependent variable (the sudiidalelopment of community-
forestry systems — the social as well as the ecologicl® of the picture) from an existing
database, compiled by tHaternational Forestry Resources and InstitutioiERI) research
program.

Background: This proposal-in-progress is to develop into a pre-proposat wubmitted to the
integrated programs grant facility of WOTRO. WOTRO-graares aimed at supporting research
to the benefit of development and societal issues of localghizhl concern. An integrated
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more developing countries. Developing country researchers and relstakatholders from
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of WOTRO grants is set at 700,000 Euros, mostly to be spent on PhD research.
(See:http://www.nwo.nl/subsidiewijzer.nsf/pages/INWOP_5VEKK\Zonsidering other funding
opportunities is still up for discussion in this phase.
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1. Introduction & research question

Social systems' adaptive capacity remains an insufficiemtigied part of the subject of climate
change (Berkes and Jolly 2001). Climate change affects natural and hureamssysnong other
things, it is likely to render both ecological- and sosigtem processes and outcomes more
variable and less predictable. Hence, it is expected thaikdlindod ofsuccess- a term that |
will define and operationalize, later on in this essay — of renmental governance will
increasingly be linked with a social system's ability to ad@p and deal with — often
unanticipated — change and disturbances. Timely and approghifitsein modes of governance
will more and more determine the sustainability of socialagical systems (Parry et al. 2007).
Is it possible to measure a social-system's capacity ke riee necessary and timedhifts in
modes of governanda response to critical changes? Is it possible to prediocil-ecological
system's chances of sustaining itself — by means of adapginmgoile of governance — when
facing severe alterations in either the natural or théak@ystem? These questions will be
addressed in this essay by looking at the particular sub-seaic@fl-ecological systems that
consists of forests and forest users that govern and expéditrthtural resources as common
property. A conceptual, explanatory model is proposed is inspirethdnyries that deal with
communication, learning and governance in a networked environment, authddgrs that have
theorized about resilience, robustness and vulnerability. A methadalggoposal is developed
that leans on network analysis.

Why particularly look at forests, when investigating socallegical systems' capacity
to deal with change and disturbance? Forests are important amdstafion is a major problem,
both at a local and a global scale. Firstly, it is estim#iati globally deforestation leads to the
yearly release of about 2 billion tons of £@ccounting for 25% of all man-made emissions of
this greenhouse gas (FAO 2005). Also, FAO (2005) holds that forests maob@hiodiversity
than any other terrestrial ecosystem (see also AguilanSipe Dhillion 2003; Fearnside 1999;

Gorenflo and Brandon 2005; Myers 1988; Wilson 1988). Hence, deforestatiecoignized as



one of the major causes of biodiversity loss (Ehrlich 1988; gt al. 1995; Wood, Stedman-
Edwards, and Mang 2000). Furthermore, forests play an importaninrdle livelihoods of
millions of rural poor world wide (Lynch and Talbott 1995; WhitedaMartin 2002; World
Resources Institute (WRI) 2002; World Wide Fund for Nature (WA®)2), meaning that forest
degradation negatively affects many people's ability toemamldecent living (Sunderlin et al.
2005).

Why particularly look atommunityforests, then? First, worldwide, the area of forest
land thatde jure or de factois governed as common property is significant. Combining the
estimates of White and Martin (2002) and FAO (2005), Agra@@b7) compiles a list of 36
countries, accounting for over 80% of the world's forests, and d¢esiniaat in these countries,
326 million hectares (8.3% of the total area) are governed as @omproperty. So,
understanding the complexities that go into the collective gomeenaf forest resources is by no
means a trivial issue. Second, besides being important in aitselfy the study of community
forestry issues has been shown to add to our general understafadiognmon pool resource
(CPRY governance. Hence, the questions addressed in this essaglifeateonsequences for
our understanding of sustainability issues related to many aibid-ecological systems that are
or will eventually be affected by climate change or other ssurof — often erratic and
unpredicted — change.

Hardin's claim (1968) that communities wouldver be able to set-up a sustainable
common property governance system has been importantly challengé¢debgt 20 years worth
of empirical and theoretical research (Kennedy 2007). It is hemstill widely acknowledged

that governing the commons is by no means an easy thing to ddy, Firstare increasingly

! Community forests are defined here as forestsd@adactoare not managed under a private ownership
regime: A group of people — that can but does eedrto be a distinguishable community — uses tresfo
and its resources as a commons.

2 Common pool resources are characterized by tliewty of excluding actors from using them and the
fact that the use by one individual or group mehas less is available for use by others. (Thefgibint
distinguishes CPR from pure public goods which bithioth non excludability and non rivalry in
consumption). Source: "Livelihoods Connect" webéiessary) fttp://www.eldis.org/go/livelihoods/




confident about a significant (causal?) correlation betweesubginability of CPR governance
systems on the one hand, and a set of explanatory — mostlutiostit — criteria (i.edesign
principleg, on the other: If a social-ecological system meets théegi@ — the argument goes —
it is more likely to maintain its natural resource badadt, and its people happy. Secondly, we
are also gradually furthering our understanding of the conditionsr wrldieh it is more likely
that these criteria will be met — i.e. (mostly modest) ans\aee beginning to take shape to the
guestion of when it is more likely that social systemf wraft and enforce the institutional
arrangements that are considered to be critical to CPR success.

A so-far understudied area of inquiry however, relates t@dagptive capacityf social
systems: Are community-forest users able to make the sageand timely shift in their modes
of governing their natural-resource base when confronting dritittarations of the social-
ecological system, for example due to climate change? d¢warch question that drives this
project can be formulated as followdnder what conditions can it be expected that community-
forest governance systems will respond to change and disturbance iraswuael that both
critical ecological- and social functions of the systemaienintact — i.e. forest do not degrade
and forest users can continue to meet their ne&dsvhat follows, | will go through the relevant
literature (section 2) with the purpose to build a model tha&gmates the conditions that are
thought to add to the likelihood of social systems reacting tisetlyadequately to changes and
disturbance (section 3). This model will then serve as the ftiondéor a set of working
hypotheses. | will subsequently operationalize the variablepropose to measure the
independent variables using social network analysis meffise dependent variables will be
measured using data from gathered byltibernational Forestry Resources and Instituti®rRI)
research network (section 4). Then, a research design is prapossti the hypotheses, and the

logic behind the sample selection is explained (section 5).



2. Literature review

A vast literature — both theoretical and empirical — has esdefgnd continues to expand) the
commongfor an overview see Laerhoven and Ostrom 2007), due to which weegiening to
gain some understanding of what in general — but also under partggiamstances — can be
expected to go into the sustainable — i.e. long-enduring — governanaturl resources that are
treated by its users as common property. Examples of such commhteiitdgation systems
(e.g. Ostrom and Gardner 1993), water resources (e.g. Blomquisag&chhnd Heikkila), the
oceans (e.g. Wilson 2007), fisheries (e.g. Berkes 1992), wil@dife Gibson and Marks 1995),
protected areas and biodiversity (e.g. Hayes 2006), watershedsKégrg2007), cattle and
rangelands (McGrath, Almeida, and Merry 2007) and indeed asomunity forests (e.g.
Gibson, McKean, and Ostrom 2000).

In broad strokes — that admittedly do no justice to the detdils study of the commons
has so far mainly focused on eithmErformance(i.e. putting to the theoretical and empirical test
the claims that certain (sets of) institutions and other tiongi add to the likelihood of CPR
governance success) emergencedi.e. testing hypotheses about what makes it more likely that
certain institutional arrangements — supposedly critical forstmecess of CPR governance —
emerge). For example, one can test if and to what exteituiimsts that effectively organize
monitoring, result in more sustainable CPR governance (e.g. Gibsitligny/, and Ostrom
2005), and, one can study under what circumstances it is more tlilel\effective monitoring
institutions will be more likely to be crafted and implemented. (&grawal and Goyal 2001). A
topic that seems much less advanced — but that given (amongdlotigs) the urgency posed by
the effects of climate change is not less important or retevais that ofshifts in modes of

governance



a. Studying the performance of different modes of CPR governance

When can it be expected that CPR governance systems peselith From the literature, a
notion is beginning to develop about a setlegign principles- a term coined by Elinor Ostrom
(1990Y but also (maybe more implicitly) studied by Wade (1988), Balariafteau (1996), and
Kerr (2007) — i.e. criteria that are thought to add to the likellhof common pool resource
governance performing well for a longer period of time. Thisamotnitially was posited as a
number of hypotheses derived from extensive fieldwork (e.g. McCayAahdson 1987), the
review of existing case-study material (e.g. Ostrom 1990), awndetieal and empirical literature
on institutional development (e.g. North 1990). After formulating them,ddsgn principles
have been — and continue to be — empirically tested in wadontexts (Sarker and Itoh 2001;
Sekher 2001; Yandle 2003; Quinna et al. 2007). Agrawal (2001) argaesdmpiling generic
lists of the conditions under which groups of users will sedfanize and sustainable govern the
resources upon which they depend is flawed and too costly. He holdisritakies more sense —
for the purpose of developing a "coherent, empirically relet@ory of the commons" — to
invest in statistical, comparative case studies (ratlzr $ingle case analyses), that are carefully
selected with the unveiling of causal mechanisms in mind.

b. Studying the emergence of successful modes of CPR governance

The above mentioned body of literature suggests that wellifuning community-forest
governance systems have to hawdes regarding the harvesting and use of certain forest
products, in an attempt to keep total extractions within lifeitg. Agrawal 2000, 1994; Banana
and Gombya-Ssembajjwe 2000; Behera and Engel 2006; Mehta and Kellert 1998)eRele® s
purpose, without effective monitoring: Having an effective monitprand sanctioning system
has time and again been proven to be among the most powerful predictORR success
(Agrawal 1994; Agrawal and Goyal 2001; Gibson and Lehoucq 2003; Klooster Gif¥hn,

Williams, and Ostrom 2005). The making and enforcing of rules, imessequiresollective

% Ostrom's originatlesign principlesire reproduced in appendix 1



action in one form or another. Hence, much of the efforts aimed aingaunderstanding
regarding the emergence of successful modes of CPR govera@neeoming in on variables
that are thought to affect the likelihood of social dilemmesiny solved, such agroup size
(Agrawal and Goyal 2001; Esteban and Debraj 20@digrogeneityfBaland and Platteau 1999;
Vedeld 2000; Hackett 1992; Ostrom and Gardner 1993; Bardhan and Daytesen 2002), and
leadership(Bianco and Bates 1990; Vedeld 2000)

c. Studying shifts in modes of CPR governance

Both theperformanceand theemergencditerature are inherently inclined to be rather static. Can
their findings be extrapolated and applied to situations whgstem equilibriums swing from
one extreme to the other? Anderies et al. (2004) state thaién 't enhance the robustness of
social-ecological systems, it might be desirable to hauitutiens that are not persistent but
may change as social and ecological variables charige page number). Can this ability of
social systems to change its institutions be measured and predicted?

In this essay, | perceive a community forest and its s social-ecological system.
Ecological systems are complex (e.g. Holling 1973). Climate ehandikely to increase the
complexity of these system, rendering system-functioning and ouscaonme erratic (Berkes and
Jolly 2001). Social systems attempting to sustain these compitogal systems are complex,
too, due to, among other things, social dilemmas (Olson 1965), becatseapparent difficulty
to craft the institutions that would be appropriate to solveetiiidsrth 1990; Ostrom 2005), and
as a consequence of the bounded rationality of actors attgrpticonstruct inferential models
regarding the environment — both social and natural — in which thegtegéfarch 1978; Simon
1957, 1955). A growing number of scholars interested in sustainalsilitgking into account
simultaneously and in an integrated manner both the complexity of amdlggstems and the
complexity of social systems (Berkes, Colding, and Folke 2003keBeand Folke 1998;

Gunderson, Holling, and Light 1995). Social and ecological systesgomnd to one another, or,

* For an overview of this literature, see Van La&em(2008)



as Gunderson (2003) puts isystems of people and nature co-evolve in an adaptive 'd&weh
integrated social-ecological systems (SESs) cannot be stwitledome hypothetically ideal —
supposedly sustainable — steady-state equilibrium in mind. To dh&#ary, SESs are like
"moving targets" (Walters and Holling 1990), continuously changingausec of the internal
dynamics of the components themselves and due to the interactivaehethese dynamic
elements. Direction and intensity of this change is often unartgdpaan inherent trait of SESs
that seems to be aggravated by climate change.

With "change" being the middle name of social-ecological systélolling (2001) holds
that communities that want to succeed at maintaining thedr iB&ct for a prolonged period of
time need the capacity to create, test, and maintain adaptive capabili§ocial systems
governing a natural resource base need to foster its aglajaipabilities and create opportunities.
Folke et al. (2003), following the same line of reasoning, stakin order to be successful,
social systems need to besilient The resilience of an integrated system of people and the
natural environment is determined by its ability to absorbudiance and reorganize while
undergoing change so as to still retain essentially thee damction, structure, identity, and
feedbacks. For social systems, resilience boils down to thigy abi build and increase the
capacity for learning and adaptation. It requires that ttetalk@art of the SESngages in
experimentation, learns from experience and is able to adapt to chintiés research, | focus
on the conditions that are expected to make this happen.

d. What makes a social system resilient?

From the literature, | derive four variables that have l@ssociated with an increased likelihood

of groups engaging in experimentation, with their ability to leemmfexperience, and with their

capacity to adapt to change.

» Diversity in types of actorsThe governance of CPRs requira®ativity. Related to SES
change and disturbance, problems will occur, the framing and solviadnioh has never

before been an issue. Different types of actors within tuogak system will increase the



innovative capacity of that system. It will provide differédrameworks for interpretation,
which will lead to a variety of scenarios with regard to ithferential logic underlying the
problem. It will also diversify the portfolio of problem-satg strategies, and hence increase
the likelihood of success (e.g. Folke et al. 2005; Ostrom 2005)

» Social memory The governance of CPRs requires engaging in constaal learning
Lessons-learned from experimentation and past cases of problem-sbleuld somehow be
"stored" within the social system in such a way that in fubeesions they can be (widely)
drawn and build upon in the face of recurring change and disturbance ¢dngodh, Tainter,
and Mcintosh 2000)

e Overlap in functions The governance of CPRs requiresbustness The removal of
components (i.e. actors or functions) should not lead to overafisydisintegration. Change
and disturbance — for example, change in social or ecologicensystue to climate change
— can lead to the elimination of crucial system components, réngering the SES as a
whole more vulnerable to collapse. Redundancy will provide a hiafiease of loss of actors
or function (e.g. Janssen et al. 2006; Low et al. 2003);

» Trust among actorsThe governance of CPRs requires many formsotiective actionThe
ability to overcome social dilemmas — the number one barriengagement in the kind of
collective action that is necessary to sustain SESs #timmately linked with trust (e.g.

Ostrom and Walker 2003; Rothstein 2000, 2005)

3. Model & working hypotheses
Based on the insights and lessons provided by the literature desdrthaq bpropose testing the
following causal model to study the ability of community-forasers to adapt their mode of

governance to change and disturbance in a timely and adequate manner Yfigure 1



Figure 1: Causal model

Operationalization/Measurement: Social network analysis

N . ' AW

Social Diversity in Overlap in
memory type of actors system Trust
functions

Independent variables

Resilience
— Learning from Adapting to <«
Experimentation —» experience —» change

Dependent variables

Social system performance Ecological system
indicators performance indicators

f f

Operationalization/Measurement: (existing) IFRI data

SISA[eue 3I0MIaU [B100S % SaIPNIS 8Sed aAlelen)d) uswalinses|y/uonezijeuonesado

Operationalization/Measurement: Qualitative case studies & Social network analysis

The working hypotheses that | seek to test in this research are therigtiow

» Diversity in types of actordhe more diverse the types of actors involved in the gevere
of a community forest, the more diverse the attempts atriigaamd understanding problems
related to SES change and disturbance. Also, the more diverseatfan-error efforts at
problem solving will be, thus the more likely it is that a absiystem will be able to respond
to change and disturbance in a timely and adequate manner. Consedbentipre likely it

is that a SES will endure;
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» Social memoryThe more effectively lessons-learned from past experiéigegstored"” (i.e.
are recalled by crucial actors and can be retrieved fardueference, and recycled or build
upon when facing new but similar problems), the more likely ithat community-forest
users will be able to make the changes in their governan@nsiisat are necessary to solve
problems caused by changes in either the social or the ectlcgicponent of the integrated
SES. Consequently, the more likely it is that a SES will endure;

* Overlap in functions The more redundant social system functions with regard to the
governance of the community forest, the more likely it i$ theange in either the social or
the ecological system will not lead to SES collapse — i.endloessary adjustments can be
made in response to for example climate change. Consequently, tbdikety it is that a
SES will endure;

e Trust among actorsThe more trust exist between actors engaging in the goverradna
community forest, the more likely it is that they will solveiabdilemmas, and engage in the
collective action it takes to re-craft a SES governasystem, when it is confronted with

disturbance. Consequently, the more likely it is that a SES will endure.

4. Operationalization: rendering the variables measurable

From the model (figure 1) it can be derived that my ultimaieeddent variables arsocial
system performancand ecological system performancély intermediate variables are the
identified asengagement in experimentatjdearning from experienceandadaption to change

The latter variable, lays at the core of the argument Idped in this essay 4.e.

experimentation and learning from experience enhance the caphaityocial system to
adapt its mode of governance, which in turn increases the likelifdottling social and
ecological systems with good or improving performance. The explgnaariables

includesocial memorydiversity in types of actoreverlap in system functioandtrust
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What indicators will be used to operationalize these variablesa@tida in the dependent
variables will be measured by using an existing data bas&ining biophysical and
institutional data on community forestry systems all around the world (IFRt}ation in
the intermediate and explanatory variables will be measured ustwork analysis
metrics that measure actors' roles (at the level of nktwertices), relations and flows
between actors (at the level of network ties), and charaaterstithe network itself (at
the network level).

a. Operationalizing the ultimate dependent variables

The dependent variables (related to SES performance indicatdr)e operationalized by
establishing an add-on to another ongoing data-collection effba-nternational Forestry
Resources and InstitutiondFRI) research program, initiated by Elinor Ostrom at Indiana
University — now operating from the University of MichiganRIFstarted in 1993 as a global
research network, with the purpose of producing long-term companasearch on forests and
forest governance (CIPEC 2002). The IFRI database integratghybical with social-
institutional data regarding variables that are assumedédotdffe social-ecological dynamics of
forests and communities in 15 countries in Africa, Asia, and AbaeData is gathered by inter-
disciplinary research teams that on average spent twouo feeks on each site, using a
combination of qualitative research methods and forest invent&iiese data collection efforts
are standardized, results can be compared (for analyses basERlodata, see for example
Hayes 2004; Gibson, Williams, and Ostrom 2005; Laerhoven 2008). Existing IFRI datarvell s
as the foundation of the measurement of variation in the depewaiéables of my conceptual
model, notably variation on social and ecological system perfommianaicators. Social-system
information recorded by IFRI include detailed (often longitudinal)adeggarding socio-
economic, cultural, institutional and organizational charactesisf all the different groups that

in one way or another are involved with the forest in question. Eicalegystem data from IFRI
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include quantitative foresters' assessments of a wide/ aftaindicators related to forest
conditions, plus a forest-user appreciation of the development of st fagain, on a number of
relevant criteria) during the five years leading up to the IFRI survey

b. Operationalizing the intermediate and explanatory variables

| propose to measure both the intermediate variables -engagement in experimentatjon
learning from experiengeandadaption to change and the explanatory variables — dezersity
in type of actors, social memory, overlap in system functions, and-triogtmeans of social
network analysis metrics, also. This approach is novel, but deemed promisingéopisasering
scholars in the field of the study of the study of SESs (e.g. Bodin, Crah&rastson 2006) and
CPRs (Lubell et al. 2002; Schneider et al. 2003).

The social component of SESs can be perceived as one sociarlnetith distinct
characteristics — for example related to size, configamatind modularityretwork levél The
actors within such networks hold different roles and positivegdx levél. Information can flow
between network nodes (and between networks) in varying viaykeye). These traits can be
measured and quantified. A variety of algorithms developed faalsoetwork analysis will be
recorded and linked to the indicators related to the indepéndgiables of my model, for

example in the following way:

Examples of social network metrics to measure the intermediate \eriabl

* Engagement in experimentatiofhe existence of margfiques in a network can be argued
to lead to the emergence of various interpretation framriew and platforms for
experimentation and alternative forms of problem solving;

» Learning from experiencé&trong ties between actors are argued to be needed to tracsfer t
knowledge; Access to actomsith relevant knowledgeréachability may facilitate the
dissemination of information; dense networks may lead to higkldenf peer pressure and

thus prohibit innovation.
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e Adapting to changeNetworks with high centrality may facilitate the emergendé

leadership and centralized management, and facilitate rapid responses wiezh nee

Examples of social network metrics to measure the explanatory variables

« Diversity in types of actorsA number of measures related to the degree of separation
between network actors, exist. For example, it can be argued thatrtter of "cliques" and
in a network is an expression of network diversity.

» Social memoryThe density of a network is argued to be an indicatorhierikelihood that
information (from experimentation or from past occasions of profsleiving) gets stored
with many network actors. In networks with a high density mfation ("lessons-learned")
can later — e.g. in times of change, disturbances or uncertainty — easily be doawn up

e Overlap in functionsMany links between network actors renders the loss of esiagtors
less disruptive. Network fragmentation on the other hand, reramlerstwork vulnerable
should certain fragments disappear.

« Trust among actorsDense networks can be argued to foster feelings of belonging,

whereas separation between network actors can undermine trust.

Tables 1-3 provide an exhaustive list of network metrics, and acatnoh of how they

are linked with the respective variables in this research.
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Table 1: Measures to describe networks

Measure Definition Link with variables
experiments learning adapting Social diversity overlap trust
memory
Size Number of actors in the network + +/- + + -
Inclusiveness Ration of connected actors to the + - +
total number of actors
Connectivity/ Maximum or average path - + + - +
Reachability distance between any two actors|in
the network
Connectedness Ratio of pairs of vertices that afe- + + - +
mutually reachable to total number
of pairs of vertices
Density Ratio of the number of actual links + + - + +
to the number of possible links in
a network
Centralization Difference between the centrality + - -
scores of the most central actor
and those of all other actors in a
network
Symmetry Ratio of number of symmetric to +
asymmetric links in a network
Clique Maximal complete sub-network | + +
containing three vertices or more
Strongly A network is strongly connected if + + + +
connected each pair of vertices is connecteq
network by a path
Weakly A network is weakly connected if - - - -
connected each pair of vertices is connecteq
network by a semi-path

(Wasserman and Faust 1994; de Nooy, Mrvar, andgehta005; Measures & definitions based on Bragb518longe and Contractor 2003)

®In tables 1, 2, and 3, pluses and minuses indigagt a high value on each one of the measuregiceed to mean for the value of the variables.
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Table 2: Measures to describe actor roles

Measure Definition Link with variables
experiments learning adapting Social diversity overlap trust
memory
Degree Number of direct links with other +
actors
In-degree Number of directional links to the +
actor from other actors
Out-degree Number of directional links from +
the actor to other actors
Range/diversity Number of links to different actgrs +
Closeness Extent to which the actor is close +
to, or can easily reach all the
others in the network
Betweenness Extent to which an actor mediates, -
or falls between any two other
actors on the shortest path
between these actors
Centrality Extent to which the actor is centtal +
in the network
Prestige Based on asymmetric +
relationships, prestigious actors
are the object rather than the
source of relations
Star An actor who is highly central +
Liaison An actor who has links to two or -
more groups that would otherwise
not be linked, but is not a membar
of either groups
Bridge An actor who is a member of twd -
or more groups
Gatekeeper An actor who mediates or contrpls -
the flow (i.e. is the single link)
between one part of the network
and another
Isolate An actor who has no, or relatively + - -

few links to other
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Table 3: Measure to describe relations and flows

Measure Definition Link with variables
experiments learning adapting Social diversity overlap trust
memory

Frequency How many times, or how often the + +
link occurs

Stability Existence of the link over time + +

Multiplexity Extent to which two actors are + +
linked by more than one relation

Symmetry Extent to which relationship (link) +

(reciprocity)

is bidirectional
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In addition, a pinpointed (brief) case study will be conductedsirguqualitative research
methods, like focus group and key-respondent interviews — withpibgfis purpose to get a
sense of variation in the extent of experimentation that faie=ts have engaged in (historically
and currently), and the extent to which forest users have prozpable of learning from

experience, and to adapt to change.

5. Research Design & sample selection

a Research design

Of course, as with any form of (social) science researshnityi aim to cheat the laws of physics
— particularly those related to “time” — and establish a counterfactual thad allow me to put a
firm causal claim on the table. What would have happened, haihdependent variables
identified in the model, not interfered? A common way of circummagnthe problem of not
being able to go back in time and manipulate the extent tchvehiplanatory variables interfere
during the second time around, is through the comparison between @ntrskatment groups.
In this research, comparisons will be made between communittripigystems that are largely
similar (1) with regard to conditions that are identifiedraportant for SES governance success
(see sections 2a and 2b), and (2) with regard to the intensitgtialireand general characteristic
of the change or disturbance that the systems are expagesrchave experienced in the (recent)
past, but that differ significantly on the independent variablesriitg (2001) holds that in order
to deal the dilemmatic trade-off betwedaternal validity (obtained via in-depth case studies) and
external validity (obtained through large-N studies), research must evaluatéatjival data
across a large number of observations. This research follows up on titat adv

b Sample selection

Sincerandom assignmeirgt.e. designing true experiments) is impossible in this cas#, fesort

to random selectior(i.e. designing a quasi-experiment): This research will faoug sample

selection of 50 forests (plus the various groups that use ith@me way or another) in Mexico
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(7), Guatemala (9), Honduras (7), and Bolivia (27), respegtihelthese countries, biophysical
and climatic circumstances do not vary too widely; forestcpslileave a reasonable margin for
local governance initiatives, and; the importance of communitystigrés significant (see for
example Andersson, Gibson, and Lehoucq 2006; Bray, Antinori, and Torre28@6o Tucker
2004, 2004). Furthermore, it is expected that in these countries tleetehistics of changes and
disturbances — for example as related to climate changd bewihore or less similar. Important
also in selecting these particular cases, is the avaflalofi high-quality data on social and
ecological system performance indicators.

¢ Data collection

The IFRI data collection effort is strongly structured in terms of socialorks. Individual forest
users are assigned to sites, settlements, forest user diaregs associations, and non-harvesting
associations. Data collection necessary for the measurerhahe adentified social network
metrics will follow the IFRI structure. Network data iMile collected using standardized surveys
that include questions referring to forest governance actorshairdelations. This form of data
collection will be complemented by qualitative data coltecefforts needed to get a sense of (1)
certain aspects regarding the intermediate variables, artdgZharacteristics of change and/or
disturbances that have occurred.

d Data analysis

For methods to process the data, | refer to an emerging ditertitat uses network metrics for
statistical analysis in a context of the governance of Hatasmurces (Nyblom et al. 2003;

Berardo and Scholtz 2006; Lubell 2004; Lubell et al. 2002; Schneider et al. 2003).
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Appendix 1 - Ostrom's design principles (1990), copied from Andegs et al. (2004):

1. Clearly defined boundariesThe boundaries of the resource system (e.g., irrigatioerayst
fishery) and the individuals or households with rights to harvesburce units are clearly
defined.

2. Proportional equivalence between benefits and coRisles specifying the amount of resource
products that a user is allocated are related to localitommsl and to rules requiring labor,
materials, and/or money inputs.

3. Collective-choice arrangementdvtost individuals affected by harvesting and protection rules
are included in the group who can modify these rules.

4. Monitoring - Monitors, who actively audit biophysical conditions and user behavierat
least partially accountable to the users or are the users themselve

5. Graduated sanctionsUsers who violate rules-in-use are likely to receikedgated sanctions
(depending on the seriousness and context of the offense) from wsthies, from officials
accountable to these users, or from both.

6. Conflict-resolution mechanismdJsers and their officials have rapid access to low-cosé| lo
arenas to resolve conflict among users or between users and afficial

7. Minimal recognition of rights to organizeThe rights of users to devise their own institutions
are not challenged by external governmental authorities, and user®hgiterm tenure rights to
the resource.

8. Nested enterprises Appropriation, provision, monitoring, enforcement, conflict resolution,

and governance activities are organized in multiple layers of nedergriEses.
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