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This dissertation investigates how (a) economitgdbased, and sociocultural heterogeneities
among those who depend on the forest for theilitiweds, and (b) the institutions that govern
how forest resources are managed, jointly shamstfgovernance outcomes. The first chapter
introduces the overall argument of the dissertatonl outlines its structure. The second chapter
presents a systematic review of relevant literatline third chapter presents an analysis of
county level data to test multiple hypotheses abimeiroles of income and land-based inequality
in driving forest outcomes. | find that economieguality and land inequality tend to adversely
affect forest governance outcomes, as has beeu fauthe literature. However, the Bolivian
data also reveals a novel finding: titling appearsioderate the adverse effect of economic
inequality on forest condition change. The fouttlter assesses the different flavors of
inequality and heterogeneity at the community letrebugh a comparative case study of two
Bolivian lowlands communities. | make the case thiaile titling and economic inequality may
have a mutually moderated effect, as found in dw®isd chapter, the situation is actually more
complex; titling is not a panacea for good foresternance. In particular, | argue that network-
based inequality, wherein actors without strongnemtions to powerful actors receive fewer
benefits and have much less decision-making aughibian others, is a proximate driver of
forest governance outcomes. In the fifth chaptestjitutional design is assessed as a driver of

forest governance outcomes, and moreover as & hkiigating factor for network-based



inequality. Several specific hypotheses are podrtad this analysis. The hypotheses generated
from the comparative institutional analysis of the Bolivian communities are then tested using
municipal data from Bolivia. | find that institunal redundancy and multiple loci of governance
in forests are associated with better forest oueorilowever, | fail to find support for the
hypothesis that institutional redundancy and paiytwe governance bolster tlie facto

enforcement ofle jureproperty rights; further directions for study #nerefore suggested.
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Chapter 1 — Introduction

Keeping forests standing and in good conditiorf int@rest to a variety of actors including
governments, NGOs, the international communitywaia firms, and — perhaps most importantly
— the millions of people who depend directly andinectly on the resources and environmental
services that forests provide. To date, there baen severely mixed results in community
forest management schemes with respect to mutiijgigome variables (Mayers and Vermeulen
2002; Tokede et al. 2005; Ravikumar et al. 2012xite of a pronounced and widespread
interest in forest conservation strategies, andadyefforts to sustainably scale up forest
conservation strategies that are effective, efficiand equitable, success has been both sporadic
and elusive. Many factors are thought to drive ontes in forest systems. Institutions — the
formal and informal rules that constrain and dictors’ behavior — and the incentives that they
produce interact with and mediate economic, soaiad, demographic factors in complex ways
to produce the outcomes that we observe in fogssess. The purpose of this dissertation is to
investigate empirically, using data from the Bailowlands, the ways in which these factors —
particularly those for which the scholarship hasdoiced mixed predictions — work to drive

forest governance outcomes.

Through this dissertation, | make the argumenttt@aiocal governance of forest resources is
strongly influenced by network-based inequalityjekhis based on other forms of heterogeneity
and inequality, but can also be mediated by irtsbig at varying scales. | make this argument in
order to advance policy-relevant understandingédt governance and to promote further
study of these processes that will move us towant®re complete understanding of these

complex coupled natural-human systems. In spitbefarge body of scholarship on these
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subjects, the dynamics of these systems is stltlpanderstood, and understanding these
systems more fully is critical for internationainshte policy and the livelihoods of the hundreds
of millions of people who live in and depend orpical forest resources. The argument, which is
shown empirically through the analyses presentdat@n chapters, is now described in some

more detail.

1.1 Inequality and Heterogeneity

In the context of forest governance, inequality hatkrogeneity of multiple types have been
shown to affect outcomes by hindering collectivéamt. The terms “inequality” and
“heterogeneity” can be distinguished from each gtaied moreover neither is monolithic (see

Chapter 2 for a review of relevant literature).

1.1.1 Economic Inequality

Economic inequality typically refers to commonly asered factors like income and
expenditure, along with monetary wealth. Howevéneotypes of inequality, such as differential
possession of land titles and tenure and the psissesf assets that do not generate monetary
benefits but are important for subsistence livadi® can be key drivers of forest governance
outcomes as well. Collective action theory, a dantrparadigm in the study of social-
ecological systems and natural resource governanggests that inequality can preclude the
development of social capital, and consequentlgdrireffective and equitable collective

decision making in the local governance of nattegaburces (Adhikari and Lovett 2006; Ostrom

! Some research has shown a U-shaped relationship between economic inequality and certain forest governance
outcomes (Bardhan and Dayton-Johnson 2002), while other scholars have actually posited that the relationship
may work in the opposite direction altogether (Olson 1965), although this view has found little empirical support.



2000). Since the mechanism by which collectivececthay be compromised by economic
inequality turns on social capital, it is reasoediol expect that where social capital is developed
in one arena — such as conferring collective lafestto communities — the adverse effects of
other types of inequality on forest governance @uies may be lessened. The first empirical

chapter tests hypotheses related to these concepts.

1.1.2 Heterogeneity

Economic inequality has been characterized asedfgroup heterogeneity, in that where there
is economic inequality, there is a heterogeneosisiblution of economic resources. Other types
of heterogeneity also exist, and have been founlite forest governance outcomes. These
include ethno-linguistic heterogeneity and socitgal heterogeneity (e.g. Agrawal 2001; see

Chapter 2 for further treatment of the literatuwersunding heterogeneity).

Heterogeneity, like economic inequality, is therefaoot monolithic. Moreover, the term
“heterogeneity” can be considered to subsume ecmnioequality. In spite of these distinctions
and overlaps, the concepts are closely linked titrabe collective action framework.
Scholarship of the local governance of naturalueses have suggested that non-economic
heterogeneities among forest users can also congeafiective collective action and forest
governance outcomes (Varughese and Ostrom 200ik&dhand Lovett 2006). For this reason,
both concepts are considered within the scopeigftiidy. Non-economic heterogeneities are

treated as potential drivers of social network fation, in particular.

1.1.3 Local Networks and Network-based Inequality



At the local level, it economic inequality — inclagd inequality in land titles and non-monetary
assets - alone does not fully explain variatiofonest governance outcomes or collective action
failures. | argue that local networks, and the mekabased inequality that is embedded within
them, are key proximate drivers of forest govereamatcomes and collective action failures.
Social networks of actors coalesce around a vaoketyoup factors, including class, ethnicity,
language, kinship, politics, shared goals, andsd€ate et al. 2009; Kumar et al. 2008).
Environmental sociologists and others have arghatretwork-based inequality is a
phenomenon wherein networks are used by eliteaftume benefits and shift the costs of
environmental degradation onto individuals thatrasein their networks (Downey and Strife
2010; McDonald 2011). The second chapter of thgseattation uses a comparative case study to
answer the question: how do local networks of actorm, how are they sustained, and do they
indeed lead to such network-based inequality? €kelts of the comparative case study suggest
that these networks, and the inequality embedddaeim, is an important proximate driver of
forest governance outcomes. | argue, moreoversthdying these networks is valuable because
they explain the mechanisms of collective actialufa better than economic inequality — even

when construed broadly — on its own.

1.2 Institutions

In this dissertation, | use Douglass North’s deiom of institutions: the formal and informal
rules that constrain human behavior (North 199@titutions are distinct from organizations,
which are some of the actors that operate in urigtital spaces. Recent scholarship has shown
that institutions are important mediators in thealaggovernance of natural resources, and that
good institutions, characterized by accountabitignsparency, and legitimacy, can improve the

performance of forest governance and moderatediwerse effects of other factors that may



compromise effective governance (Poteete and Os2@v; Andersson and Agrawal 2011).
However, there is no consensus in the literatun@anding exactly how these institutions
should look, or what it takes to form them (Klo@s2800). A comprehensive answer to this

guestion is outside the scope of this dissertaboimdeed any singular study at this time.

The final empirical analyses of this dissertatioerefore examine the organizational structures
of two Bolivian communities, and proffer severapbtheses about how multilevel and
polycentric governance institutions may producéedént forest governance outcomes. These
hypotheses are tested at the countyr{icipic) level. | argue that the presence of multiple
overlapping organizations involved in forestry npagvide additional channels for local people
to assertle factoclaims tode jure rights, but that the degree to which this is imaey depend at
the level at which these organizations operatealLmstitutions may have more direct
accountability to local people, whereas higher llevganizations may instead provide
opportunities for elites to further capture bersefihd exclude local people from participation in

forest governance processes.

1.3 Forest Governance Outcomes
So far, forest governance outcomes have been dsduis the abstract. In reality, there are

multiple forest governance outcomes that are @fr@st to various actors. These outcomes
include, at a minimum, (1) forest condition chan@g livelihood outcomes, and (3) equity
outcomes. These outcomes overlap, and there magthdrade-offs and synergies between

them depending on conditions (Chhatre and Agra®@@® In addition to these outcomes, some

’In Bolivia, and also elsewhere in Latin America, the term municipio refers to an administrative sub-division that is
analogous to counties in the United States, or British shire districts in the sense that they often include urban or
semi-urban centers as well as surrounding areas that often encompass multiple land uses. Throughout this
dissertation, municipios are translated as “counties” rather than “municipalities” because it better reflects the
administrative subdivision level in the Anglophone world.



scholars consider institutional change to be ananue in itself. For example, forest governance
systems can gain legitimacy and accountabilityaddition, these outcomes can be further
decomposed. Forest condition can be construechumder of different ways, with some
stakeholders focusing on carbon, and others fogusmother ecosystem goods and services that
forests provide. Livelihoods can also be measuredvariety of ways. Flows of monetary
benefits are important and commonly applied measoifr@vell-being with respect to livelihoods,
but other factors — such as the ability to contiliviag a subsistence lifestyle with resilience
against economic perturbations — is another coabdvmeasure. Ultimately, the context

determines which measure is most appropriate.

Thus, the central questions that this dissertagks are (1) what types of inequality and
heterogeneity are most important as drivers ofstogevernance outcomes, (2) how do
inequality and heterogeneity drive forest govermamatcomes, and (3) how do institutions

mediate these processes? Subsequent empiricabasa@gswer these questions.

1.4 The Importance of Tropical Forests

Forests and people are inextricable parts of aledugystem. It is impossible to manage forests
— as spaces, ecosystems, objects of policy intBoreror even economic resources — without
considering concurrently the people who own, liveuse, and depend on them. For the tens of
millions of people who live in forests and depemectly on them for their livelihoods, and also
for the billion or so people who live in povertydadirectly harvest of purchase important forest
products (Scherr et al. 2003), the sustained cmdaf tropical forest resources is essential.

Moreover, there are reasons for others, even tvbseare less directly dependent on forest



resource$ to care about forest sustainability around thedyand to be concerned about

current trends.

1.4.1 Climate Change and Tropical Forests

Anthropogenic greenhouse gas emissions threatgéestabilize the Earth’s climate and produce
a suite of impacts on humans and the environmeeif.iHuman impacts are likely to include
increases in the frequency and severity of floddsughts, and other natural hazards rising sea
levels; changes to average regional temperatur@m@anipitation (IPCC 2007); increases in
disease transmission that threaten human health ¢Pal. 2005); and damage to global
infrastructure and agricultural systems (Lehman8) 99 different regions of the Earth (IPCC
2007). Other impacts may include habitat loss pacges and extinctions (Thomas et al. 2004),
changes in the phenology of species (Diamond €04l1), and changes in the spatial
distribution of species (Seastedt et al. 2011).r@ll;dosses in biodiversity are likely to continue
as the climate changes (IPCC 2007). While thehggis uncertainty surrounding the specific
impacts of anthropogenic climate change, therebi®oad consensus that it will have undesirable
consequences. There are moreover serious ethioediots that arise from humans altering the

climate (Hale and Grundy 2009; Kysar 2004; Dell2@09).

Anthropogenic climate change is intimately linkethairopical forests in three related ways: (1)
tropical forests are carbon sinks; (2) tropicak&ts are carbon stores; and (3) tropical forests ar

carbon sources.

* Al aerobically respiring organisms are of course directly dependent on oxygen, and tropical forests produce a
non-trivial fraction of Earth’s oxygen stock (Foley et al. 2005).



Tropical forests are key carbon sinks, continugbprporating atmospheric carbon through
photosynthesis. Between 1990 and 2007, standingrenitbpical forests were responsible for
the uptake of 1.19 + 0.41 PgClyear, while forelsés were in recovery from past deforestation
and forest degradation absorbed 1.64 + 0.52 PgC(lP@a et al. 2011). There is also evidence
that as atmospheric carbon stocks increase dugmaih activities because, tropical forests can
further increase their rate of carbon sequestratisasponse to the higher atmospheric
concentrations, as well as disturbances that eadrtinual regrowth (Lewis et al. 2009). While
uncertainty surrounding these estimates is verly flig Quéré et al. 2009), the consensus is that
deforestation and forest degradation in the troposdributes substantially to global
anthropogenic carbon emissions, and that foresergation and enhancing forest stocks can

play a central role in mitigating climate changenfranthropogenic greenhouse gas emissions.

Tropical forests are also important stores of carfiwopical forests store carbon above both in
above-ground biomass and in their soils. Estimatéstal tropical forest carbon exhibit very
high uncertainty, but they tend to coalesce ardB@PgC (petagrams of carbon) (Scharlemann
et al. 2010). Figure 1.1 shows a schematic of khlead carbon cycle, putting these figures in
perspective. The amount of carbon stored in tropazasts is roughly half of the carbon stored
in all forests on Earth, one third of the carbarexd in the atmosphere, and a quarter of the
carbon found in the shallow ocean (Falkowski 208@cause so much carbon is stored in
tropical forests, rapid tropical forest degradatian release carbon into the atmosphere.
However, some carbon is stored in more recalcifi@ms in the soil, and is less likely to be

released quickly as forests are degraded (Gibak 2007).

Figure 1.1 The Carbon Cycle
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Finally, tropical forests are carbon sources. Taapiorests release carbon into the atmosphere
through respiration every year, although they ipooate more through photosynthesis (Raich
and Schlesinger 1992). On the other hand, stondmboan tropical forests can be released
rapidly when forests are destroyed or degradetbpidal deforestation and degradation present
a severe threat to atmospheric stability, contniigubetween 6 — 17% (van der Werf et al. 2009)

of global anthropogenic carbon emissions, or roydt® + 0.7 PgC/year (Pan et al. 2011).

1.4.2 Environmental Services for the Global Commury

Tropical forests provide a suite of environmentaldcosystem) services apart from their role in
mediating Earth’s climate as carbon sinks. Thesaces include hosting biodiversity,
maintaining water supplies, controlling soil erasiand facilitating the growth of valuable

timber species and non-timber forest products (éieal. 2000). Some of these services, such as
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production of valuable timber, are easier to agcebonomic value to than others, such as beauty
and cultural value. One attempt at such a valuaifdropical forests estimated that the total
economic value of environmental services providgtrtipical forests was roughly $3.8 trillion

per year (Costanza et al. 199%\Vhile economic value is not the only type of athat tropical
forests and other biomes have, it is useful to idemsvhat their economic or monetary value

might be lest they be ignored altogether in denigimcesses that weight economic value highly.

Some of the more intangible environmental servisash as the value that people around the
world place on biodiversity in the tropics — or there existence of tropical forests - was
excluded from the valuation of Costanza et alhaalgh they certainly have a non-zero economic
value; that is, there is some amount that peoplaggregate, are willing to pay in order to
preserve biodiversity in the tropics. Other sersibave more obvious economic value but are
also excluded from many attempts to value ecosystwices. These include compounds
produced by tropical plants and microbes that nasetpharmaceutical value and the tropical
reservoir of genetic diversity (Mendelsohn and 8ali995). These services are high in value,
they provide benefits to people all over the woaldd the costs associated with their loss
through deforestation and forest degradation isequently externalized and shifted to a large

group of people (cite).

Apart from climate change, these environmentalisesvhave provided a strong incentive for
OECD countries to invest in forest conservatiothimtropics. In the discourse surrounding the

REDD+ initiative (Reducing Emissions from Deford&ta and Forest Degradation in

* These are 1997 dollars, and moreover this estimate should be taken with a grain of salt given the number of
assumptions required and the magnitude of the task of estimating the economic value of the world’s tropical
forests. The main point is that tropical forests are very valuable, and much of their value is not visible in the
marketplace.
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Developing Countries, ‘+’ Enhancing Forest Carbtocs), which the international community
is in the process of developing and deploying fakiae 2013), these are referred to as ‘co-

benefits’ to forest conservation (Angelsen 2008ngkide other human co-benefits like....

1.4.3 Poverty and Livelihoods

Tropical forests are located primarily in the Glb8auth, and the people who live in them are
largely poor, have subsistence lifestyles, andpamy cases, belong to indigenous and other
marginalized groups (FAO 2010). An estimated 30lioni people live in and around forests,
and around 1.6 billion people depend on forestueess for their livelihoods, including over 60
million indigenous people (Vedeld et al. 2007). Egample, Figure 1.2 shows the distribution of
global forests (including those outside of the itep and the rate of deforestation that they are

experience.

Figure 1.2 — Global Deforestation Map

> Adapted from Nabuurs et al. (2007)
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Figure 9.1: Met change in forest area between 20000 and 2005

The tropical forests of the Amazon, the Congo Baaml Southeast Asia all appear largely red
and grey on the above map, showing the ubiquityeddrestation in the tropics. The trends in
deforestation have changed somewhat since 200%;dmital deforestation and forest

degradation persists in general.

People who live in these threatened forests deparadsuite of forest products for their
livelihoods, including building materials, food,camedicine (Donovan and Puri 2004; Lambin
et al. 2001). As tropical forests are destroyedegraded, access to these products is lost, and
livelihoods can suffer. Forest products are paldity crucial for the poorest of forest-dwelling
peoples, as they buffer against economic shockpartdrbations. For example, when rural
households lose crops to flooding or drought, timay turn to forest products as a means to
offset their losses by hunting or foraging. Therefahe loss of tropical forests not only threatens
a generally vulnerable group of people, but exagiarticularly heavy toll among the poorest

and most marginalized members among them.
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1.5 Policy Options

For the reasons described above, there is stroegest in the international community in
developing a comprehensive strategy to reduce elgfation and forest degradation in the
tropics. These international initiatives exist dddion to national and sub-national efforts. In
2005, 80% of the world’s forts were owned by goweents, with most of the remaining forests
privately owned. State-owned forests are managedvariety of ways, however. For example,
countries in the tropics together have 217.2 nmilectares of protected forest area, or 19.6% of
the global tropical forest (Scharlemann 2010). €&it&d areas, though, are hardly a panacea for
conserving forests. Governments may designategieat@reas in forests that under less
deforestation and degradation pressure for econmeasgons, however, studies have found that
degradation persists even in these protected éeaarlemann et al. 2010; Duran-Medina et al.

2005; Ellis and Porter-Bolland 2008; Porter-Bollardl Ellis 2012).

Given that designating protected areas in stateedviorests has not succeeded universally,
community-based forest management, wherein thel@edm live in, and have managed forests
are given authority to manage forests locally, fr@sented itself as an alternative strategy.
Community-based forest management (CBFM), anddte lgovernance of natural resources
(LGNR) more generally, has met with severely mixesllts around the world (Mayers and
Vermeulen 2002; Tokede et al. 2005; Ravikumar.e2@12). The available evidence suggests

that CBFM can be effective under certain circumsggnbut much less effective otherwise.

Monetary incentives for conservation, including paynts for environmental services (PES), are
another important approach. The principle is simplerest owners are compensated for

maintaining standing forests, offsetting their ogpipoity costs. The approach has faced problems
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including transaction costs associated with idgimg forest owners in systems of complex (link
to above), overlapping property rights and weakegoance, costly monitoring, reporting and
verification, leakage, and establishing additiaiali that is, demonstrating that reductions in
deforestation and forest degradation due to PE§raager than they would have been without

PES.

The REDD+ initiative is currently the most advancgabal effort to combat deforestation and
forest degradation. The intuition behind REDD-hattefforts to reduce tropical deforestation
and forest degradation must be coordinated acrmssies to improve accounting and prevent
leakage, the phenomenon wherein deforestation gimpil/es to an unmonitored location rather
than being eliminated in response to a conservatticy. REDD+ does not prescribe a
particular strategy for forest conservation, bitiheaaims to support multiple approaches

including protected areas, sustainable communiggtddorest management, as well as PES.

This dissertation builds on a body of literaturergsunding the factors that lead to particular
forest governance outcomes, and develops throgghtamatic literature review (Chapter 2)
several questions and hypotheses. The review stsgipas inequality and heterogeneity of many
types among forest users and within forest systerakey driver of forest governance outcomes
— but the mechanism by which, and indeed the dmedh which, this effect operates is poorly
understood. It also suggests that institutionse@sfly property rights, organizational structure,
and rules-in-use both directly drive forest goveceoutcomes, and also mediate the effects of

inequality and heterogeneity.

Understanding these dynamics is important becdl)sbé€ effective elaboration and deployment

of forest conservation strategies is predicatechugpmeaningful understanding of how coupled
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natural-human forest systems work, and (2) theplag between inequality and forest
governance is itself interesting due to justicecesns. One of the principal criticisms of REDD+
and other tropical forest conservation policieghat already marginalized rural populations may

be harmed while elites benefit from the incentige=ated by conservation.

1.6 Dissertation Methodology, Structure, and Findigs

The empirical analysis in this dissertation usesigipal data from Bolivia’s lowland forests
along with two community case studies to invesaghese topics. | now describe the overall

approach, the structure of the study, and the pahéindings of each empirical chapter.

1.6.1 Why Bolivia?

Bolivia is a sparsely populated country with substd forest resources, high poverty, and varied
forest governance regimes. Continuing decentrazatnd ongoing institutional reform have
generated a rich and diverse landscape that imiatste with respect to the dynamics of forest
governance in general. At the same time, findimgsfBolivia cannot necessarily be generalized
to other contexts. Thus, | pay particular attentmthe historical context of Bolivia and

especially to the communities that are used foctmparative case study sections.

1.6.2 Chapter 2: Systematic Review

The systematic review of the literature attemptsyiathesize findings on the factors that produce
success in the local governance of natural reseuncgeneral, focusing largely on community-
based forest management. An important issue tedidld of scholarship faces is that there are
myriad variables that affect forest governance auies, and different scholars have chosen to

highlight different variables for their studies. Mover, there are multiple outcomes of interest,
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and not all studies attempt to study all relevanitomes. In general, the three outcomes that are
broadly studied — and ultimately the focus of thbsequent chapters — are (1) forest condition
and natural resource (including forest) conditibarye, (2) livelihoods and total benefits
derived from natural resource (including forestplexation, and (3) how equitably those
benefits are distributed. The Institutional Anasyand Development (IAD) framework is
introduced, and a theoretical framework linkingguoality and heterogeneity, institutions, and

outcomes — which are themselves suggested byténatiire review — is presented.

1.6.3 Chapter 3: Inequality and Municipal ForestryOutcomes in Bolivia

Using the collective action framework and a ganemtatic analysis, hypotheses concerning the
effects of economic and land-based inequality @nelst governance outcomes are tested using
municipal data from the Bolivian lowlands. Thes@diheses involve land-inequality, measured
by community land titling, and economic inequaldg, drivers of three outcomes — forest

condition change, forestry incomes, and changékegal logging.

| find that economic inequality and land inequatg variously associated with undesirable
outcomes, all else equal. This is consistent viiéhgeneral consensus of the literature, which is
described in Chapter 2. This analysis also prodagesvel finding, that land inequality and
economic inequality seem tooderateeach other’s effect (that is, they interact in @5

model) on forest condition change. Further questibat arise are (1) does this moderation

necessarily occur? and (2) what is the mechanistimi®fnoderation?

1.6.4 Chapter 4: Community Level Inequality, LocalNetworks, and Forest Governance



17

To answer these questions, | take a closer and qual#éative look at two communities in the
Bolivian lowlands, called TIM Ivirgarzama and CuiuiT his comparative case study
characterizes inequality in these communities, bbtuhich have formal titles to their forest
land. However, | find very different forest govenga processes and outcomes in these two

communities.

| first characterize economic inequality within seecommunities, and make the case that income
and expenditures do not reveal a complete pictlma@ortant forms of inequality and
heterogeneity. Instead, asset-based inequalitgrisimportant, especially in communities with
weaker links to the cash economy, and socioculturdlethnic heterogeneity can generate power
imbalances through the creation and maintenantmaf actor networks. | call the resultant
phenomenon network-based inequality, wherein flofwsghts and resources are determined by
how different actors are connected, through kingimigh other historical connections. Using data
from these two communities, | argue that networkdasinequality is a proximate driver of

forest governance outcomes, and is itself shapexth®r types of inequality and heterogeneity

including economic, land-based, ethnic, and sodioal heterogeneity.

1.6.5 Chapter 5: Institutional Design as a Driver ad Mediator in Forest Systems

While the previous chapter sheds light on the geenechanisms through which inequality and
heterogeneity drive forest governance outcomedsat suggests two further questions: (1) why
does network-based inequality form differently iffetent places, and (2) how may the adverse

effects of network-based inequality be reduced?

This chapter begins where the previous chapteoféftontinuing the comparative analysis of

the two communities. Recent studies have suggésatdnhstitutional design is a key mediator of
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inequality in forest coupled natural-human systeimstitutions are broadly defined as the formal
and informal rules that constrain human behaviar{iN1990). To study the relevant
institutions, | draw from a large body of scholapsto focus on organizational structures, rules-
in-use, and property rights. | find that Cururlsaracterized by levels of poly-centric
governance, wherein there are multiple loci fromohhules are specified and enforced, and
institutional redundancy, wherein multiple orgatiaas perform the same functions and jointly
hold power over key decision processes. From thagyais, | hypothesize that institutional
redundancy and polycentric governance nmageneralpromote effectivele factoenforcement

of de jureproperty rights, reducing the impact of networkdzhmequality and going some way
towards explaining the moderation between econ@amitland-based inequality found in

Chapter 2.

| return to the municipal data set to test thegmlheses, but find mixed results. While the
presence of polycentric governance is associatduless forest degradation and high forest
incomes, | do not find evidence that institutioredundancy and polycentric governance
promote thale factoenforcement ofle jureproperty rights. The chapter concludes with a
discussion of these findings. In particular, | segfghat further study discriminate between
community-level institutions and institutions tlogiterate at higher levels. On the ground, it did
indeed appear that Cururt’s community-level inttius were most critical to its successes in
CBFM, and there is also some evidence from thealiiee — particularly in Southern Mexico —
that institutional redundancy at the community-leése particularly strong promoter of effective

and equitable forest management.
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Chapter 2 - Inequality, Heterogeneity, and PropertyRights Institutions as Drivers of
Outcomes in the Local Governance of Natural Resoues: A Systematic Review

To date, there have been severely mixed resuttsmmmunity forest management schemes with
respect to multiple outcome variables (Mayers ardnéulen 2002; Tokede et al. 2005;
Ravikumar et al. 2012). The sustainability of fanesources themselves, the monetary benefits
conferred to communities, and the distributionh&se benefits within communities has been
highly variable (Tokede et al. 2005; Yasmi et &8l02; McCarthy 2001; Platteau 2004). The
main purpose of this dissertation is to illuminttis puzzle, and contribute to a body of research
that seeks to understand why these results arexsn pand what really drives outcomes in the

local governance of forest resources.

Given that roughly 15-16% of annual €@missions come from land use change, much of which
is linked to tropical deforestation (Le Quéré et2&l09), forest conservation schemes like the
REDD+ program (Reducing Emissions from Deforestaind Forest Degradation in
Developing Countrieand Enhancing Carbon Stogksve been garnering increasing attention
and urgency. The growing global interest in feas#tenues for climate change mitigation
policy combined with the widely acknowledged impmite of forests has placed community
forest management and the local governance ofalatsources (LGNR) at the center of
important policy discussions. Large, and in sonsesagrowing, tracts of forested land are
managed locally and by communities under a vaoétgformal and formal institutional
regimes. As governments, NGOs, and the interndtmoramunity at large develop programs to
assist these communities in the sustainable maregeshforest resources, a central question
emerges: when is community forestry likely to swcteMore specifically, what are

characteristics do successful institutions of lowglral resource governance tend to have?
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These questions emerge at the dynamic interseatitwno bodies of literature: (1) the theoretical
and empirical scholarship into the institutiongte LGNR social-ecological systems, and (2)
the body of case studies and other empirical stusheommunity-based forest management.
The first chapter of this dissertation is a systienaview of the most important literature from
these areas, describing the main conclusions ditdrature, the challenges that the field faces,

and the specific questions that remain to be arexver

2.1 Local governance of natural resource social-elogical systems

In the past two decades, a rapidly growing boditefature has coalesced around the study of
local governance of natural resource (LGNR) soealogical systems. This research has been
motivated by the realization that existing econothaory was not effective at explaining
observed outcomes in the governance of naturaliress, particularly in systems characterized
by resources that are highly subtractable (meathiagwithdrawal by one user reduces possible
withdrawal by others), but not easily excludableeéming that it is difficult to control who can
withdraw from the resource). These systems, or consprhave been the subject of many
theoretical predictions. Hardin’s 1968 es3ée Tragedy of the Commoaggued that rational
actors in a commons without private property righils always overexploit the resource beyond
its socially optimal level, and will fail to achiexthe level of collective action necessary to limit
individual resource withdrawal to levels that via# in all actors’ best interest. Hardin argued
that there are two possible solutions to this difeansociety can either clearly specify, allocate,
and enforce private property rights that fully nmi@ize the costs and benefits of each
individual's use of the resource, or the statestantly regulate individual resource utilizatiam i

a top-down fashion
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In the following decades, Hardin’s theory of themtoons met with theoretical and empirical
challenges. The central theoretical and intuitkiallenge to Hardin’s work is simply that most
people have experienced instances of successfattioé action in the governance of common
pool resources, even if only on a small scale. tNdesple have shared resources with their
families, friends, and communities with some susgegre this not the case, individuals within
family units would fail to ration even householatbsupplies successfully, all community
members would litter in the streets without eveingdahrough the trouble of disposing of waste
appropriately, and the institution of the potluckreer would be dead on arrival as no one would
individually opt to contribute to them. Clearlgere are a variety of conditions and institutions —
formal and informal rules that constrain human bedrg(North 1990) - that prevent these
outcomes at a variety of scales. These concerrsrnativated a large number of empirical
studies that provided further problems for Hardihsory of the commons. Elinor Ostrom’s
Governing the Commorasd a large body of subsequent literature has &mtchsoadly on the
conditions that facilitate sustainable managemétttecommons without strict privatization or
absolute central planning. The empirical literatsmggests that communities can, but do not

always, manage their natural resources sustairzaial\yequitably.

In spite of more than 20 years of research aimetiaiacterizing these complex coupled natural-
human systems with respect to how biophysical,cemtnomic, demographic, cultural, and
institutional factors jointly drive outcomes, a qomhensive theory of the commons remains
elusive. Part of the problem is in the sheer vagetd complexity of these systems, and their
resultant recalcitrance to truly comprehensive amtbrm study methodologies. A meta-analysis
of the commons literature by Arun Agrawal (2001gntfied at least 35 factors that scholars had

determined to be drivers of the quality of outconmesGNR. Moreover, “outcomes” are
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themselves not one-dimensional. Outcomes of int@resocial-ecological systems can involve
institutional durability (e.g., Falk et al. 2011ar8er and Itoh 2001, Bardhan and Dayton-Johnson
2002), livelihoods, resource sustainability, andigg(Agrawal and Benson 2011). Agrawal and
Benson, in a meta-analysis of relevant literatardate, found that only 11 of 152 studies they
reviewed assessed all three outcome dimensionghiatdentified (resource sustainability,
livelihoods, and equity); comparatively few assdss®re than one type of outcome at all. In
spite of this apparent disjointedness of the liteg initiatives like International Forestry
Resources and Institutions (IFRI) have made impbgteps to collect data on forest social-
ecological systems using a uniform framework actbssvorld. Still, the large body of
scholarship that has used IFRI data does not simauld it necessarily — reflect a consensus with
respect to empirical strategies, or what variablesmost important for analysis. There are,
therefore, two important questions that stand wtthé context of this literature: (1) of the many
factors that have been linked to multiple outcomdsGNR, which seem to be the most
important? (2) how can the lessons from the liteabe effectively translated into actionable
policy design principles? and (3) what researchhidtlogies have had the most success in
producing robust and actionable information? Thet fjoal of this systematic literature review is

to answer these questions.

One particularly important instance of LGNR is couomity-based forest management (CBFM).
It has been explicitly studied in the past few dlssa and interest in the field has increasingly
joined with global forest conservation scholardififgen largely by concerns over anthropogenic
climate change. Community-based forest managermenparticular instance of LGNR, with
some key characteristics that make it socially irtgpd and intellectually challenging to study in

its own right. Tropical forest resources are staiy, slow to regenerate, provide a large suite of
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important environmental services, and may requgeificant human and physical capital to
exploit. In addition, tropical forests are oftemtral to the livelihoods of local populations, who
are usually very poor and vulnerable to econome@matic shocks. These conditions of

tropical forest systems set them apart from otla¢unal resource systems.

While some sophisticated meta-analyses (e.g., Agra@01; Agrawal and Benson 2011; Berkes
2007; Menzies 2004) have addressed the LGNR inrgkraad in some cases forests in
particular (e.g., Menzies 2004; Richards 2002; Ridh 2009; Singh 2008), the very extensive
literature has not been reviewed systematicalthéncontext of its importance for conservation
and natural resource management policy. The semiomdf this systematic review is to bring
the rich, largely case-driven literature on commybased forest management into the broader
discussion of how LGNR can inform and augment ¢iffecconservation policy. The questions
that this component of the analysis addressegBrethat factors condition the success of
LGNR? and (2) what implications does the literatpresent for policy making and further
research? Because the literature on community-lfasest management is largely a subset of
the literature on the LGNR, these specific CBFMgjioms will be assessed concurrently with

the other research questions.

2.2 Systematic Review Methodology

To begin, two simple and broad search terms wezd usGoogle Scholar and the ISI Web of
Knowledge to amass a large number of articles pasible relevance to these two literatures:
“local governance of natural resources”(LGNR) aodfimunity based forest management”

(CBFM) were entered as database search termsddhientop articles on the subject. In addition
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to simply taking the top articles, multiple relevanticles were downloaded from special issues

of journals pertinent to the subject.

Often times, Google scholar is biased towards gbdélications with more citations. To mitigate
this effect, a time-specified search was run taena suitable proportion of studies from 2010
and later. These initial procedures yielded 838lteswhich was subsequently pared down to

the most relevant titles, or 200 articles. By regdhe abstracts of these papers, 100 papers were
selected for this review according to the follownegiew criteria. Guidelines for this procedure
conformed to the recommendations of the Centr&fience-based Conservatidstudies

were excluded unless they met two criteria:

(1) An explicit focus on LGNR or community-based forastnagement
(2) An emphasis on developing countries and tropic@dis, although studies of developed
countries with an orientation towards comparisath weveloping world institutions

were included (e.g. Sarker and Itoh 2001)

Then, preference was given to studies that (1udexd some analysis of institutions, construed
broadly, and (2) were cited by others. The selaatiforelevant studies was conducted according

to the

2.3 Drivers of multiple outcomes in local governare of natural resources

Arun Agrawal’s 2001 review paper on the repolis, literature on the local governance of

natural resource presents a very large numberctdria— approximately 35 depending on how

® Guidelines available at http://www.environmentalevidence.org/documents/guidelines.pdf
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they are grouped, in the author’s estimation - thiste outcomes in natural resource social-
ecological systems. He argued that this abundahiceportant factors causes individual studies,
particularly case studies, to suffer from omittediable bias. Because individual authors must
select and emphasize only small subsets of thesaréafor any particular study, the external
validity of most of the literature in the field hiasen relatively low. Mahanty et al. (2006)
criticized the poor understanding of the dynamicsoonmunity-based forest management
(CBFM), arguing that there are too many unsubsigedi assumptions that guide its
implementation. They argued, based on evidence Nepual, Laos, India, and Thailand, (1) that
CBFM projects are too myopically focused on timiesources to comprehensively address the
requirements of impoverished people, (2) that deakring the governance of natural resources
to the local level does not at all guarantee antalgje distribution of benefits from natural
resources among local people, and (3) that emphgdav-quality and degraded forests is a
misguided strategy for the sustainability of reseusystems and livelihood enrichment. These
striking findings, which to some extent challenige tore justifications of CBFM, are variously
supported and contradicted by other scholars. itér@iure, by and large, has not produced a
consensus about what assumptions ought to guidératural resource management, nor which

factors are the most important determinants of@uts in these systems.

In addition to problems that arise from the nuntifekey variables that characterize the
dynamics of natural resource management in soc@bgical systems, there are also multiple
outcomes that are of interest. Agrawal and Ben20@X) conducted a meta-analysis of 152
papers that studied the LGNR. They identified thkex outcome dimensions of interest —
livelihoods, equity, and resource sustainabili@®f the 152 studies that they reviewed, only 11

(7.3%) addressed all three. Moreover, in this naetalysis, 40 causal variables grouped into five
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over-arching categories were defined. Chhatre aravial (2009) used IFRI data from 10
countries to assess the degree to which livelilatresource sustainability outcomes are
positively or inversely correlated. They found thare is no significant unidirectional
relationship between the two outcomes. In othedsodepending on other factors, there may be
trade-offs or synergies between multiple outcorfigg. implication is that the rich literature on
the LGNR — while extensive and also intensive imynaespects — lacks a consensus about what
the important inputs and outputs of local resog@eernance are, and how these inputs and

outputs ultimately shape different outcomes.

This section builds on previous reviews of theréitare to characterize the most commonly cited
factors that drive outcomes in social-ecologicatems. The methodology employed below goes
beyond simply counting the number of times thatdiecare emphasized by the literature
selected for this systematic review; it also asse#ise overall quantitative importance of factors
(to the extent that these have been assessed biethaure), and qualitatively explores the type
of importance they hold. Table 1 (below) summaribese findings). Before presenting the
findings from the literature that pertain to thesific research questions of this dissertation, a

brief introduction to the study and analysis otitasions is provided.

2.4 Institutions and outcomes in social-ecologicalystems

Institutions are central to this study. Definedlasformal and informal rules that constrain
human behavior (North 1990), institutions can takea variety of forms to constrain and enable
behaviors in a large variety of ways. How do ingiitins — such as property rights, decision-
making processes, and sociocultural norms — int&vile non-institutional characteristics of

social-ecological systems to produce outcomes?i$las/ery broad question that has been
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assessed by scholars from a variety of fields gioly economics, sociology, political science,
and environmental studies. Alston et al. (1996) enthle case that institutions are the critical
mediators of important inputs into human systeneadh et al. (1999) posit that environmental
goods and services are distributed among indivedaatl groups by institutions. They start with
Amartya Sen's environmental entitlements modelctwiuggests that individuals have certain
endowments (physical property that is conferrethémn by some priori arrangement, or their
own labor resources) which can be converted intitlements such as cash income, social
capital, or other useful resources. They posit 8aat's model is incomplete, because it
underemphasizes institutions. These institutiorschvoperate at all scales, mediate the

conversion of environmental goods and servicesenttowments and entitlements. (Figure 2.1).

Figure 2.1 The Environmental Entitlements Framework
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Figure 1. Environment entitlements framework

Source: Leach et al. (1999).

Alston et al. (1996) argue that institutions, If®perty rights, effectively add value to natural
resources. Institutions, in the Leach et al. fraomwplay a key role in transforming
environmental goods and services from endowmeidseintitiements and ultimately

capabilities. Elinor Ostrom’s work has been instemtal in delineating the different systems that
interact to produce outcomes in social-ecologigatesms. Figure 2.2 shows the key sub-systems
that interact within the broader systems. Ostrogues that identifying the components of
social-ecological systems that are common and itapbwill allow findings from research in

the field to accumulate more effectively and umity. Thus, she identifies several domains of

variables: social, economic, and political setti(§ resource systems (RS); resource units
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(RU); governance systems (GS); users (U); andagletosystems (RO). These sub-systems

interact, according to Ostrom’s framework, to progloutcomes.

Figure 2.2 Key Subsystems of Social-Ecological Sgsts
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The space in which these subsystems interact c#mhbght of as the “action arena” (see Figure
2.3 below). The action arena is the interface atlwnstitutions, biophysical characteristics of a
resource system, and community attributes creai@nesituations wherein actors make
decisions that produce outcomes. The particulaanycs of the action arena remain an
important area for study, and some of the imporitastttutional determinants of the
characteristics of the action arena are the fottisi®study (heterogeneity, inequality, and
property rights). The IAD framework is a useful sotatic for understanding how different
elements of social-ecological systems — includietgtogeneity, inequality, and institutional
design, which this dissertation focuses on — fietber. Given this dissertation’s focus on
specific elements of the IAD framework, it is usesda conceptual tool here rather than analytic

one.
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Though it’s clear that rules-in-use and institui@me critical components of social-ecological
systems, it is less clear how these institutioes@med in the first place; and also how they
evolve. Klooster (2000), through a study in Mexiegamine the factors that lead communities
to invest or not invest in better institutionalaargements. Their theoretical framework, a variant
of institutional choice theory, treats instituticass assets that require investment. As in other
systems, there are sub-optimal stable equilibriarein investing in better institutions would
yield a Pareto improvement, but nevertheless imvest doesn’t occur. For example, Klooster
found that some Mexican communities were able tagenultiple community-based forest
councils (one elected and one appointed, for exantbat were able to check each other and
generate more democratic forest management. NG@sinstrumental, he found, in facilitating

such investment. In other cases, such collectitierato invest institutions fails.

Figure 2.3 The Institutional Analysis and Developmet (IAD) Framework
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While the overall IAD framework has been favorednbgny scholars, the particulars of its
application vary considerably, and researcherseftréo consider — oftea priori to specific
empirical and theoretical inquiry — important quass. For example, what rules-in-use are likely
to be important in their system of interest? Whatlautes of the community should be studied?
Who are the relevant actors and what are the asttaations that are likely linked to outcomes
of interest? Whadre these outcomes of interest anyway? The IAD framkwéfers a useful

way to consider the interplay between many fadtosocial-ecological systems. The action
arena in the diagram above is a particular intergstrea that has seen recent theoretical
development. Figure 2.4 provides a closer lookataction arena and the elements within it.
Actors and actions are assigned to positions ;midtihematic. These actors then take actions
through their position, subject to information ante-based constraints, leading to a host of
potential outcomes with various costs and benefits.

Figure 2.4 The Institutional Action Arena
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There is no one well-established way to think altbese questions. As noted by Agrawal (2001)
researchers have come up with many different arssteethese questions. By breaking down

relevant literature into its component parts, aatgrof institutional and non-institutional drivers
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of outcomes in the LGNR have emerged. These caesgeere not selected in advance, but
were generated based on a review of (1) what tapgre common in the literature, and (2) how
these topics fit with the categories delineatetheaframeworks described above. Table 2.1
(below) shows the relative frequencies of thesssgla of factors being emphasized in the
literature. Table 2.1 defines each of these factord how they were applied to the studies
included in this systematic review.

Table 2.1 Descriptions of the classes of driversustied in this review

Class of driver Description

The heterogeneity category was interpreted bro&tlydies that
found class, caste, race, socioeconomic, geogra@figious,
gendered, power-based, or other heterogeneities tmportant
drivers of outcomes in the local governance of ueses were
counted. For further information on heterogenesge Agrawal
(2001), Poteete and Ostrom (2004), Varughese atrdr®s
Heterogeneity (2001), Andersson and Agrawal (2011)

Studies were listed as finding access and withdraglats if
they cited clearly defined boundaries for natueslources use,
resource excludability, or rules about who canwkat when
Access and Withdrawal | were included in this category. See Schlager arcb@51992),
Rights Adhikari et al. (2004)

Management rights are a very diffuse type of prpeght.

Thus, studies that found that any of (1) who makasagement
decisions, (2) what management decisions are nvauel( can
overlap with rules in use, described below), orh(@y
management decisions were important in determiloicgl
resource governance outcomes were counted indtegary.
See Schlager and Ostrom (1992), Springate-Bagiesély
Management Rights (2003).




Monitoring, reporting

and/or verification
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Studies that found that it was important (1) whethere was
monitoring of resources and behaviors, (2) who tooed, (3)
how monitoring was done, or (3) how costly monigrivas
were included in this category. See Topp-Jorgeesah
(2005), Duthy and Bolo-Duthy (2005), Hauzer et(2012)

NGOs

The role of NGOs in mediating other processes aa@iag
institutional outcomes has been a common subjestuoly.
Those studies that found NGOs to have an impoetiatt were
included in this category. See Engel and Palmed@R0
Andersson (2004).

Biophysical

Studies that found that biophysical characterigifdhie natural
resource system played an important role in drigngcomes
were included in this category. This included tbadition of
the resource (which was often discussed in conjometith the
value of the resource - see market characterisélzswv), the
mobility of the resource, or the type of resougee Phelps et
al. (2010), Ostrom (2009).

Market characteristics

Market characteristics are another broad catedwogt
commonly, proximity to markets was discussed. Tiheep of
resource units or costs of production, along wéhehdence on
natural resources (because this affects the opptyrttosts of
alternative uses of natural resources) were incudehis
category. Studies that found these to be impovt@né included
in this category. See Phelps et al. (2010), Os(2009), Ellis et
al. (2008)

Demographics

Demographic characteristics included group sizeygr
structure, and migratory patterns. See RobinsorBamnkies
(2011), Poteete and Ostrom (2004).

Forest binary

This binary simply reflects whether or not the stimcused

exclusively on forests, or included other resouazwell.
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Rules-in-use are the types of constraints on iddixis
behaviors surrounding resource use, managemersialeci
making, or interactions with other groups of act&@se Ostrom
Rules in use (2009), Agrawal (2001).

Social capital can refer to the frequency and reatdr

interactions within and between local groups obesstand the
amount of mutual trust in these groups. Studiesfthand these
to be important drivers of outcomes in the LGNR eveicluded
here. See Klooster and Masera (2000), Bowles antsGi
Social capital (2000), Van Laerhoven (2011).

Community values include the sociocultural prefessnand

more intrinsic values of communities with respect t
conservation, natural resource use, and otherrfacdudies
that found these to be important were countedisghdategory.
Community values See Li (2002), Ostrom (2000).

These characteristics of systems which emerge fhenliterature are described below. Not all
characteristics are mentioned and studied equBEig.frequency with which the different

characteristics are studied ranges from 0.075N®0Os) to 0.7375 (for management rights).

Table 2.2 Descriptive statistics from systematic rgew

Driver of LGNR outcome Obs | Frequency| Driver
Heterogeneity 8( 0.5 | Biophysical 80 0.4125
Access and Withdrawal Market
Rights 80 0.3125| characteristicy 800.5125

[00)

Management Rights 0 0.7375| Demographics 80| 0.4375

Monitoring, reporting and/or
verification 80 0.3 | Forest binary | 8( 0.7
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Migration 80 0.0625| Rules in use 80 0.65
NGOs 80 0.075| Social capital | 8( 0.4
Community values 80 0.2125

Figure 2.5 shows the distribution of these charaties’ mentions graphically, by number of
mentions.

Figure 2.5 Drivers of Forest Governance in the Liteture
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Note that these classes of drivers do not alwaywehtly into the frameworks shown in the
figures above. This is because each class of drisaam be further decomposed into a variety of
different variables, each of which have been meakdifferently by different scholars. For
example, management rights may be measured véeyatifly by different scholars; and be
categorized variously as community attribute, riegse, or even patterns of interaction.
Nevertheless, it is useful to look at how ofterfadiént types of variables were found to be

important in the literature. Figure 2.5 (above)whdow often different classes of these drivers
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came up in the literature visually. Managemenrttsgnd rules-in-use were the most commonly
occurring institutional factors. Heterogeneity vedso a common institutional factor. Other
institutional factors like social capital, accessl avithdrawal rights, community values, and the
role of NGOs were less important (but still occdrie the literature). Of the non-institutional
factors, market, demographic, and biophysical attaretics were all commonly cited. The role
of rules-in-use and management rights can, to sxtent be grouped. Although they are
legitimately different concepts that do not alwagsur together in the studies reviewed in this
systematic review (Pearsors .217; p=.0527), they both comprise broad setasiftutional
considerations. Heterogeneity is another impoiitastitutional consideration, and it is a key
focus of this review and dissertation becauseptisicularly contested and poorly understood.
Other factors, however, cannot be excluded fromaaratysis of local governance of resources
in general or community-based forest managemepaiticular. Indeed, as many of these factors
should be included in a good analysis as possiblersy as model over-specification doesn’t
become prohibitive for meaningful analysis. Thetrt@aso sections explore what the literature
says in particular about heterogeneity and propaghts (including management rights), what
conclusions are largely shared by scholars, and guestions remain to be investigated.

The linkages between these areas can be seenhthtwutAD framework (Figure 2.6). The IAD
framework shows how some of the concepts discusisede are connected. Heterogeneity, for
example, is a key attribute of the community. Makdanditions and biophysical forest variables
are also key characteristics that influence thma@rena of the social-ecological system. Within
the action arena itself, rules-in-use and theifistion of management authority can be
considered; these are the factors that link diffepmsitions with different actors, and delimit the

types of actions that can be taken by actors.
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Figure 2.6 — IAD Framework in Application
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This framework shows the relationship between tioad suite of relevant external conditions,
the action arena in which decisions are made, ladypes of outcomes that are generated.
Heterogeneity and inequality are one type of ingtihal starting condition, and the allocation of
property rights (including management rights areldistribution of decision-making authority)
constitute another set of important institutionatgmeters. The next two sections explore the
literature on these topics, and a framework showmgeach drives outcomes is ultimately
presented. A key implication of the above schematibat inequality and heterogenaityeract
with forest market conditions, management rightsl, miles-in-use. This framework is useful to
conceptualize the connections between the thena¢atl explored through the empirical
analyses, but is not applied as a rigorous analyiamework itself. Rather, the relationships
between inequality and heterogeneity, instituti@ms forest governance outcomes are assessed

through a variety of empirical strategies. The IBDhevertheless useful as a conceptual tool.
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2.5 Inequality and heterogeneity

Throughout the literature, one recurring focustatly is the influence of heterogeneity, which
can be defined in a variety of ways, as a drivesuitomes in the local governance of natural
resources. A central focus of this section of ttegdture is on ascertaining the influence of
inequality and heterogeneity on other outcome®aia$-ecological systems, and also to assess
the factors that affect inequality itself. Adhik&2005) found that community based natural
forest management exacerbated inequalities in Nepadmunities, with pre-existing levels of
socioeconomic heterogeneity. However, VarugheseCastitbom (2001) find through a
comparative case study also in Nepal that hetemgecommunities can be overcome to
achieve successful collective action with effectivitutions. Some of the communities they
studied in Nepal introduced multiple roles in fargsvernance with distinct rights and
obligations, in order to actually incorporate theltiple dimensions of heterogeneity in the
community into the management plan. Adhikari anddib(2006) found that in general,
heterogeneity of caste and land access was assb@igth poorer collective action outcomes. On
the other hand, their sample of seven Nepali Fadsst Groups showed only a weak effect of
heterogeneity, and the authors were not able tacate the impact of heterogeneity from the

impact of institutions.

Meshack et al. (2006) collected data from househmldanzanian CBFM systems to assess
household transaction cost burdens against houwsebgkrty. They found that poorer
households, as a share of their incomes, paidaeagrehare of transaction costs associated with
CBFM, such as monitoring and verification. In spfehis relatively greater investment,
wealthier households tended to benefit more fronFkBBardhan and Dayton-Johnson (2002)

conducted a meta-analysis of scholarship on tressee$ from Nepal, Mexico, and India. Based
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on their findings, they posit non-linear U-shapeldtionship between heterogeneity (a concept
for which they construct a detailed typology) amd@&nance outcomes. More recently,
Uberhuaga et al. (2011) assessed heterogeneilyding social and economic varieties, as

likely drivers of natural resource management auees They studied communities in Bolivia,
and focused on livelihoods as the outcome of istetr these cases, they found that
heterogeneity — particularly wealth inequality —kes successful collective action very difficult
as local elites use their social and physical eapitcapture benefits by forming unilateral
contracts with private firms to harvest and sefiter. Other scholars have analyzed primary data
and conducted meta-analyses to confirm that tleeedif heterogeneity is indeed potentially
ambiguous and strongly mediated by local instingi@Poteete and Ostrom 2004; Andersson and
Agrawal 2011). Thus, study results that posit Hyfatrong negative association between
heterogeneity and outcomes in the local governahoatural resources (e.g., Uberhuaga et al.
2011; Adhikari et al. 2011) are not necessarilgdas with the conclusions of Varughese and
Ostrom. A more accurate interpretation of suctufas of collective action in the face of
heterogeneity is that these communities did nageimeral, have institutions that were capable of
facilitating successful collective action in commuwol resource management under conditions

of heterogeneity.

While these studies have shown that institutioesraportant in mediating the effects of the
various flavors of inequality on natural resouroe@&nance outcomes, it can be problematic to
focus exclusively on institutions. Agrawal (200ty@ed that while recent scholarship’s focus on
institutions has been theoretically justified, maysuch a focus in excess runs the risk of
ignoring other important economic, environmentat] ather factors that are essentially

exogenous. Agrawal and Yadama (1999) had previdasiyd this to be the case through a
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guantitative case study in Northern India. Theynibstrong empirical support for their
theoretical model, which posited that market anpybetion pressures (population pressures
were measured as population per resource unigraistto paved roads, and forest user group
size; market pressures were measured as numbreeddecies present and the average age of
the stand) directly affected forest condition alsb dnad indirect effects mediated by institutions.
The institutional conditions that they measuredenfegquency of meetings in communities, the
frequency of elections, and the frequency of hiregv guards to monitor the forest condition.
Cinner et al. (2011) conducted a four-country gitatite comparative case study on fisheries
management. They found that co-management (i.kapooative governance between
governments and communities) is generally succkasfionserving resources. However,
specific outcomes were mixed with respect to biv#tlihood and resource sustainability, and
elite capture of benefits was recurrent acrossesasit Their results also suggested that resource
exploitation is predominantly influenced by marketess and users' dependence on the resource
(so-called “exit options”). Institutional charaastics were important drivers of livelihood
outcomes, but were strikingly insignificant witrspect to resource system conservation. Baland
and Platteau (1999) also found non-institutionalets of outcomes through a modeling
exercise. They modeled the behaviors of fishermenfishery with varying degrees of
inequality, and the benefits that the fishermemaem different scenarios. Their striking finding
was that, depending on available technologies -withbut explicitly considering institutions —
very high inequality can yield a Pareto (or, iffereed, Rawlsian) optimum with all actors
unambiguously better off. These effects are tertf@dsion effects” by Bardhan and Dayton-
Johnson (2002) following the theoretical predicti@h Mancur Olson (1965). Olson’s theory

suggests that in governance systems with high sdggusome actors stand to benefit more from
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investment in a common pool resource. Thus, wigi mequality, actors with large capital
stocks and high stakes in the common pool resawmiltbe willing to invest heavily in the
resource even though other users will free-ridéso@s own words provide the best explanation

of his theory:

In smaller groups marked by considerable degreemeaxfuality — that is, in

groups of members of unequal "size" or extent tdragst in the collective good —

there is the greatest likelihood that a collectjyaod will be provided; for the

greater the interest in the collective good of amgle member, the greater the

likelihood that that member will get such a sigraint proportion of the total

benefit from the collective good that he will gdhom seeing that the good is

provided, even if he has to pay all of the costdaih
Perez-Cirera and Lovett (2006) studied the infl@esicheterogeneity in 38 Mexicajidos with
multiple measures of heterogeneity. They found ithgeneral, some types of heterogeneity and
inequality are associated with increases in illéggdiing, but others can actually cause elites to
invest in activities that benefit non-elites — ably, an “Olson effect.” The result is inequality
that can to some degree self-perpetuate, but sanrairease overall livelihoods. McDermott
and Schreckneberg (2009) conducted a multi-cowranyparative case study, and found that
while elite capture is common across contexts,|lgogernance of resources can still provide
benefits to the community as a whole. Thus, ev@odr households do not enjoy a fair share of
the direct benefits from natural resource managéntieey still may benefit as the community

becomes wealthier in general. Other empirical ssiduch as those described above, raise

doubts as to how often Olson’s theoretical preditgimanifest themselves on the ground.

Overall, a dynamic and interactive picture emeigesghich heterogeneity changes rules and
institutions, and produces, precludes, or otherwilieences collective action. The conditions

under which different types of heterogeneity pradowmre or less collective action — and
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ultimately better or worse outcomes of LGNR — remaiontested. Figure 2.7 presents a

schematic of how heterogeneity plays an importaletin social ecological systems.

Figure 2.7 Heterogeneity as a driver of outcomes IhGNR
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Apart from these studies, there are relatively $¢éwdies that explicitly examine the
heterogeneity and inequality as drivers of outcoofdscal resource governance (exceptions
include Gautum (2002); Gibson (2001); and GibsahBecker (2002)). The mechanisms
through which heterogeneity interacts with govengaprocesses in social-ecological systems
remains poorly understood. Moreover, while ther@ c®nsensus among scholarships that

institutional arrangements mediate the effectsedétogeneity, robust descriptions of what these
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institutions might look like are strikingly sparséhree specific questions therefore emerge.
They are, (1) through what mechanisms do variopssyf heterogeneity influence the local
governance of natural resources? (2) what arepbafec institutional arrangements that can
successfully mediate the negative impacts of bgreity? and (3) how are these institutions
produced and sustained? There are several ansvaethé studies discussed above suggest to
these questions, but there is no consensus. Corditmirigorously investigate these questions
with an explicit orientation towards delineatingween generalizable and non-generalizable

conclusions represents an important and usefulfpafiarther study.

2.6 Property rights

Property rights are another important theme irsttfelarship of local natural resource
governance. Property rights play a key role inaeetological systems, as the central institution
that determines who is permitted to do what, andmdnd where they’re permitted to do so.
Scholars of the commons have often recognizedritieat importance of property rights. In
general, scholarship related to the influence opprty rights on the local governance of
resources has — in spite of variation in the typg@s of property rights that have been applied —
converged around at one simple consensus: cleaseanule property rights tend are good,

ceteris parabigPagdee et al. (2006) conducted a meta-analydisltriies this point).

There have been many efforts to create typolodiesn® characterize property rights. Schlager
and Ostrom (2002), for example, described a hibsaot classes of property rights holders

(Table 2.3).



Table 2.3 Bundles of rights associated with rightsolder types

Owner

Proprietor

Claimant

Authorized

User

Access and Withdrawal

v

v

Management

v

v
v

Exclusion

v

Alienation (Transfer)

CAOSS

Source: Schlager and Ostrom (1992)
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In this hierarchy, there are four ‘sticks’ in thenllle of rights. In ascending order, they are (1)

access and withdrawal, (2) management, (3) exelysiod (4) alienation. Having hierarchically

higher rights implies having all subsidiary righitss, for example, impossible to have exclusion

rights without having management, access, and vathal rights. An actor with all of these

rights is considered an ‘owner.” This typology Ih@en employed by scholars in a variety of
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contexts. Menzies (2004) argued that communitigaire secure management rights in order to
manage common pool resources sustainably and bitigfibut this is often not the case in
many countries. Schafer and Bell (2010) found ith&iozambique, there wede jureefforts to
devolve rights to communities, bdé factomaintenance of management, and even basic access
and withdrawal rights by the state. Alston et 20009) describe two key processes associated
with property rights of all types: specificationda@nforcement. They find that as property rights
are specified in open access or frontier regioosflict can emerge as they are enforced
depending on how much collective action exists tedfand. The implication is that the different
rights identified by Ostrom et al. can @e factoor de jure and can be specified and enforced
through a variety of mechanisms, which will haviéedent consequences for the resource
system. This framework is an excellent startinmpfor this investigation, but still requires
higher resolution in certain categories. Furthexrahbterization of, for example, management and
withdrawal rights that exist in practice will allopolicy makers to develop strategies to engage
with these specific roles that people have. Ofteres, there are distinctions betwetnfacto
andde jureproperty rights that are only apparent at theseerhghly resolved scales. For
example, in a community-governed forest, all adathmunity members may officially and
legally hold the same “management rights:” theyadreequired to attend community assemblies
every month, where community members can propoderate on important decisions. In
practice, however, there may be subtle, socioalljuspecific impediments to the participation
of some individuals compared to othdd® factomanagement rights may not be uniform among
local people that are involved in natural resogoeernance. In other words, some individuals

may have more power than others for reasons teatarobvious or easily measured.
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Whereas Schlager and Ostrom’s typology of propegtyts reflects some of the types of rights
that individuals may hold, others have emphasikhedrhportance of who holds rights at all.
Wang and van Kooten (2001) offer a typology of&liéint types of resource systems, each
characterized by different dominant players. Is tigpology, private property is characterized by
well-defined and complete property rights. Thertécomplete” can be understood in the sense
of being a full “owner” in Schlager and Ostrom’ptyogy. State ownership is characterized by
often poorly defined rights for users and non-statiers, with some degree of collective
decision making through the apparatus of the stdte.nature of the state — the degree to which
it is democratic, for example — will influence wisdate ownership looks like in practice.
Common property is characterized by some restristibut ultimately shared ownership-rights
for community members (although the definition cbfnmunity” is often contested in the
literature, e.qg., Li 2002) that approach privategarty in some respects. Finally, open access
systems are characterized by no exclusion and trodle access to resources. Given that so
many tropical forests are owned by the state, watttain other rights allocated to individuals and
communities, it is important to bring these typaésgtogether in a useful way. In spite of these
useful typologies, there has not been any recenthssis in the characterization of property
rights — especially one that is explicitly designedbe applied by policy makers and
conservation-oriented organizations to better wstdad likely outcomes of various policy

alternatives.

Table 2.4 Property rights typology by owner type



Property rights
degree of definition

Exclusive
characteristics

Private property

Well defined, complete
property rights,

Exclusive rights assigned to
individuals.

State ownership

Less defined for individual
use, usufruct rights generally
given in form of leases,
tenures or permits.

Rights held collectively with
control exercised by
authority or designated
AgENCY.

Common property

Restricted or stinted users,
multiple quota rights or other
reserves for special users.

Exclusive rights assigned to

all members of a commumnity;
approaching private property.

Open access

Linlimited users and

Exclusive rights unassigned.
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uncontrolled access.

Adapted from Wang and Van Kooten (2001)

Both of these typologies are referred to — exyi@nhd otherwise — by scholars. Chhatre and
Agrawal (2009) found, using IFRI data, that goveemtrowned forests are more likely to be
characterized as unsustainable commons (i.e. v® Ib@low average livelihood and carbon
storage). Merry et al. (2006) found that frontienmenunities in Brazil were more likely to
participate actively in the local governance obreses if they not only had legal titles, but also
had joint management partnerships arranged witlafgifirms. Schreckenberg and Luttrel
(2009) found that in Tanzanian CBFM systems, thgraégovernment had at times imposed
sweeping bans on resource withdrawal. This commwediihe sustainability of local resource
governance systems until the ban was lifted. Tihidirig, that tenure security drives the behavior
of rights holders — has been corroborated by atbleolars. Agrawal and Chhatre (2008) found
that, in sites around the world, poor enforcemémiroperty rights in forest systems tends to
produce illegal logging. Kusters et al. (2007) fduhat, in Indonesia, local peoples’ perception
of their tenure security was positively associatgéth ecologically sustainable behaviors. The

implication is that scholars need to consibo holdswhat rights, and invhat sense (i.e.,de
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factoorde jure).lt is important to recognize that inequality iscasmbedded within property
rights institutions. Some actors are endowed witherextensive, more well specified, and more

rigorously enforced property rights than others.

An additional dimension of property rights that ksementioning is time. The temporal
dimension of property rights, which bears particutaportance for so-called property rights
“security,” has been found to have critical effeatsthe local governance of resources by way of
the behaviors of property rights holders. Iskaretaal. (2006) compared the two dominant types
of forestry concessions in Indonesia. The firghefse, which are known as IPPK concessions,
were short-term arrangements that are generaltythetommunities. The second — HPH
concessions — were longer term commercial timbecessions. IPPK concessions were
developed to allow communities to directly and aimgtbly manage their forests for multiple
purposes. By contrast, HPH concessions, which dengnant prior to the advent of the IPPK
community-based alternatives, focused more exalgion timber for largely export-driven
markets. The authors found that forest degradat@smore severe and more rapid in IPPK
concessions — an unintended and undesirable comsegul hey make the case that the short
term of IPPK concessions does not incentivize suabée forest management. On the other
hand, Kellert et al. (2000) suggest that centrdlg@andards for the management of concessions
— irrespective of their type — can help to enshesdustainable management of resources.
Moreover, merely recognizing local claims to lameh dave livelihood and justice benefits
(Engel and Palmer 2006) by strengthening local [gsoperceptions of how robust thelie facto

property rights (Kusters et al. 2007).

While not all scholars use these typologies exgicihere is a large body of literature that

underscores the importance of property rights aiadeecological systems. The importance of



49

property rights is increasing with the global emgikan local natural resource governance for
conservation. Efforts to graft global conservatioitiatives onto local contexts requires a deep
understanding of local property rights institutiomwhich are extremely diverse in their

specification, enforcement, and formal legal stegus

Li (2002) argues that the concept of a “communisyproblematic, because so-called
“communities” are rarely as homogeneous as thep@sumed to be, and the term can easily
diminish important power structures embedded withaal spatiotemporal contexts. The result,
according to Li, is an incongruence between loeafactoproperty rights and rules-in-use for

the resource, and the conceptions of local propaghys that are built into management schemes
and policies. The problems that are created by swgingruencies have been documented in a
variety of contexts around the world. Blaikie (2D@&borates that “communities” are typically
understood to be spatially delineated, to represesaicial structure, and to encompass shared
social norms. These three elements of “communitg,argues, are rarely co-terminus. Pacheco
et al. (2010) found that land tenure reforms iniBal while well-intentioned to recognize the
legitimacy of indigenous peoples’ historical claitbdand, may actually give more power to
timber companies and private firms. This is becald@roperty rights systems have not been
effectively dismantled, and there are st juretitles and concessions held by private firms,
some of which overlap with newly established indiges territories. The result is a lack of
institutional clarity, which can be exploited by rm@owerful actors to serve their interests at the
expense of others. Kajembe et al. (2002) founddbatmunity-based forest management
programs in Tanzania were easily compromised bgreat rules that were incompatible with
local property rights. Clearly defined boundariéaeccess, withdrawal, and management rights -

both within and between so-called “communities’erevassociated with favorable livelihood
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and resource sustainability outcomes. In Nepakads(1994) found that clearly defined
boundaries were of similarly great importance. Lebal. (2011) came to a similar conclusion
through a study of the Yuracaré community in Balivhsquith et al. (2010) In Mexico, Klooster
et al. (2000) argued that improvements to forestagament in Mexico were the result of
collective bargaining by local peoples to implemeri¢s to share the benefits of forestry more

equitably, and to mitigate the capture of bendijt®lites.

The aforementioned studies show that that the psogkinstitutional formation, and the
specification and enforcement of property rights, @olitical processes imbued with a key
characteristic of social-ecological systems thatfien overlooked: power and politics. Agrawal

(2003) eloquently explains the importance of power:

...power is not just what planning and managemeanhgit to exclude. Rather,
power and politics imbue the process of managethenbughly and
unavoidably. Management is not just about provideahnical solutions to
objective problems of development and environmesdakervation. It may be
important to consider that these problems and swutions may themselves be
part of a political process. Without attentiontie politics that generates
underdevelopment and environmental degradatiomiaensal problems, it may
be impossible to address poverty, underdevelopraedtenvironmental

degradation effectively.

Although power is complex, and has been definetualy by different groups of scholars, it
can in general be understood simply by considaghnge questions: who benefits? who governs?

and who wins? (Domhoff 1993) These questions caasked at multiple scales and levels. For
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example, in a country with centralized natural goaace like Peru, it is clear that local
communities do not govern; but can they still beéAeBy contrast, in Bolivia, forest governance
has undergone progressive decentralization ovgrdbedecade and a half. Local people
therefore do, to a degree, govern; but do theylas®fit? In both cases, who tends to win
contentious political battles in important issueas? Given that property rights that are specified
but not enforced are not useful predictors of sygteutcomes, a particularly central question
that underlies these concerns is@degureproperty rights enforced througle factoandde jure
institutions? These questions of power are brotdaT just property rights, and a full treatment
of power in forest social-ecological systems isswié the scope of this study. However, these
guestions will be considered with respect to propeghts specification and enforcement, and
also of course elite capture of benefits. Bothhese institutional arenas are affected by power
and politics. Other scholars have emphasized tpeitance of power convincingly (e.g., Li

(2002), Richards (2009)).

Overall, we can see that there are several eleméptoperty rights that are absolutely central
to shaping institutional outcomes in LGNR. It ispantant to consider (1) who holds what
property rights, particularly with respect to maeagent and decision making; (2) what rules-in-
use govern resource use and future decision maimdy(3) how those rights are specified and

enforced. Figure 2.8 shows a schematic of this.

Figure 2.8 Rules-in-use, management rights, and LGRloutcomes
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Several examples from the literature are cited altbat fit this schematic, but it is interesting to
note that there is nothing approaching a conseaisost these relationships. What rules-in-use,
and management patterns produce the best outcaites®dught to make management
decisions, and how should they do so? What arbebeconfigurations of decision making
rights? Ultimately, the literature on this subjpobduces more questions than answers about
these questions. This dissertation uses data froliwi8 to examine these topics in further detail,
with particular attention paid to the conditionattpermit meaningful enforcementas jure

property rights in tropical forest systems.

Chapter 3 - Inequality and Heterogeneity as Deternmants of Forest Governance Processes
and Outcomes: A County-level Quantitative Study

Inequality and heterogeneity are often groupedhénriatural resource governance literature, but
the reality is that they are distinct from eacheoftand moreover neither is itself monolithic.
While the literature has focused largely on incand wealth inequality, this empirical chapter

makes the case that other types of inequality aterbgeneity must also be considered, and that
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the relationships between these types of inequaltit/forest governance outcomes is complex.
The literature suggests strongly that various tyggesequality and heterogeneity can
compromise the sustainable governance of natusalrees by reducing the likelihood of
successful collective action. Ultimately, a mordistiw approach to inequality and heterogeneity
is required if it is to be usefully linked to outnes and processes in the governance of natural
resources. Such an approach should consider inbased inequality; but it must also consider
the degree to which the community of interest ddpem a cash economy. It should consider
wealth-based inequality too; but it must also coascarefully the degree to which wealth is

related to power, and how asset-, institutionatt metwork-based inequalities are inter-related.

This chapter focuses on economic and land inequading municipal data from Bolivia. Forest
governance outcomes are assessed in relationge thiens of inequality. As conservation
strategies are applied by communities, countiggyma governments, and the international
community, it is critical to understand how systemith inequality are likely to respond. It is
therefore useful to assess how forest governanoemes change in response to income and
land inequality, especially as these types of iaéijuchange over time.

This chapter is organized as follows. First, treptietical and experimental literature is revisited
to describe how inequality is expected to, andidees found to, influence natural resource
governance regimes. The collective action framevi®tsed as a model to consider how social
capital and decision making is likely to changeemabnditions of land and economic
inequality. Second, history of inequality in Bohwvis presented to contextualize the
contemporary context, and discuss how land inetyuadis changed over time. Third, a formal

game theoretic model is then presented to showemsdtically how such effects may manifest
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themselves in the collective action framework. Boucounty level data is described and
analyzed to show how income and land inequalityecgiiain variation in a variety of forest
governance outcomes including illegal logging, ltataomes from forestry, and overall forest
condition change. The findings suggest that ecoo@md land-based inequality have different
simple effects on forest outcomes, as the liteeaars suggested. More surprisingly, there
appears to be moderation between community tidimgjincome-based inequality with respect to
forest degradation. Where more communities havadobtitles to their lands, the estimated
adverse relationship between inequality and fategtadation is reduced. Further avenues for
research are finally presented, and taken up isesyuent chapters. Particular focus is given to
further interactions between different types ofuality and heterogeneity, and how these

interactions may manifest between the communityamohty levels of governance.

3.1 Inequality: Expectations for Forest Governance

3.1.1 Common Pool Resource Models

Economic inequality as measured by income, experaiand assets, has been widely discussed
for its potential to drive the governance of cdileely managed resources. Prior to Elinor

Ostrom and her colleagues’ contributions to thkelfithiree models held a dominant position
across disciplines in conceptualizing the govereasfccommon-pool resources (Ostrom 1990):
the Tragedy of the Commons (Hardin 1967), the pess dilemma (Campbell and Sowden
1985), and the collective action framework (Ols@69). In all of these models, actors face a set
of constraints on their behavior, and act accordinipe incentive structure they face. Inequality
in the initial conditions would, then, be expecteadthange the behavior of individual actors in

any of these frameworks, and consequently charegedathective outcomes. These frameworks
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are discussed in turn below, ending with a disausef collective action. In this dissertation,
collective action is treated as a proximate drofematural resource system outcomes. It is

therefore given particular attention in this settio

In the tragedy of the commons framework, as iiytigosited by Hardin, a group of sheep
herders who share a pasture will overexploit tlseuece by grazing too many sheep because
they stand to enjoy the entirety of the benefibfreach additional sheep, but only incur a portion
of the cost of the pasture’s degradation. The pass dilemma framework, a very simple game
theoretic model demonstrating one instance of atBanferior equilibrium emerging, can be
used to show how the tragedy of the commons cahédeesult of a simplified common pool

resource management scenario. Ostrom (1990) shnsvé=igure 3.1, below).

Figure 3.1 The Tragedy of the Commons as a Prisor&rDilemma

Figure 3.1 is read from the bottom up. Player losks to either cooperate (“C”) or defect (“D”),
and then Player 2 makes the same choice. Coopgratiflardin’s scenario, would be agreeing
to only graze a number of sheepuch that the total number of sheep on the pastoutd equal
the socially optimal level wherein both participgntaximize their utility function — that is, until
the marginal social cost is equal to the marginalad benefit. Defecting would entail grazing
sheep until one’s marginal private cost of an add#l sheep is equal to one’s marginal private

benefit. If both participants defect, then the ltotssts associated with resource extraction reach a
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point where the total benefit to each participargearo. If both participants cooperate, a socially
optimal outcome is achieved with the total net lfiefrom the resource maximized. The
“tragedy,” or “dilemma,” is that rational actorslimever cooperate. If Player 1 chooses to
cooperate, then Player 2 must defect if she ismati(for a payoff of 11 units instead of 10); if
Player 1 defects, then Player 2 must also defesttafis rational (for a payoff of O instead of -1).
Player 1 finds herself in exactly the same posjtaord both will defect every time. While the
particular payoff structure can vary — and mostately does among the closest real-world
approximations of this scenario — Hardin argued ttha result was finally always the same.
Rational actors would fail to engage in cooperabighavior in managing a common pool

resource.

Many more sophisticated common pool resource gdraes been developed to model, and even
test experimentally in the field, the behaviorgegource users under a variety of conditions.
These conditions have included communication, regegalay, and the ability to sanction
(Ostrom et al. 1992). However, only recently hasleotars begun to use game theoretic models
to consider asymmetric constraints in common-pesburces (Blanco et al. 2013). This is an
important step, however, because asymmetriesiexise real world — different resource system
users and user-groups fatistinctincentives, and their behaviors are therefordikely to be

uniform.

Following the collective action framework initialroffered by Mancur Olson (1965), scholars
have found that inequality can have adverse comsags for the governance of forest resources.
Adhikari and Lovett (2006) argue that inequalityr @as-incentivize collective action. The

intuition behind this argument is that in a systeghere power and property rights are

asymmetrically distributed, actors with the lessdral endowment of different rights will have
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no incentive to cooperatively use and manage aaatsource. Olson himself, on the other
hand, argued that actors with a greater endowmgirftave an incentive to invest more in the
sustainable management of the resource, evenaf atltors might free-ride to accrue benefits.
Critically, these empirical and theoretical argumsedto not necessarily suggest that outcomes
will vary monotonically with inequality. Rather,eit suggest that th@esence of inequalityn
terms of income, wealth, assets, and propertysjgtan qualitatively change actors’ decision-

making calculus.

3.1.2 Characterizing Inequality

In the context of forest governance, inequality hatkrogeneity of multiple types have been
shown to affect outcomes by hindering collectivéom®. The terms “inequality” and
“heterogeneity” can be distinguished from each gtaied moreover neither is monolithic (see

Chapter 2 for a review of relevant literature).

As discussed above, economic inequality typicadhenrs to commonly measured factors like
income and expenditure, along with monetary we#lthwever, other types of inequality, such
as differential possession of land titles and teramd the possession of assets that do not
generate monetary benefits but are important fosistence livelihoods, can be key drivers of
forest governance outcomes as well. Collectiveoadtieory, a dominant paradigm in the study
of social-ecological systems and natural resouoseighance, suggests that inequality can
preclude the development of social capital, andequently hinder effective and equitable

collective decision making in the local governanteatural resources (Adhikari and Lovett

’ Some research has shown a U-shaped relationship between economic inequality and certain forest governance
outcomes (Bardhan and Dayton-Johnson 2002), while other scholars have actually posited that the relationship
may work in the opposite direction altogether (Olson 1965), although this view has found little empirical support.
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2006; Ostrom 2000). Since the mechanism by whitleco/e action may be compromised by
economic inequality turns on social capital, itaasonable to expect that where social capital is
developed in one arena — such as conferring coleeland titles to communities — the adverse
effects of other types of inequality on forest goamce outcomes may be lessened. The first

empirical chapter tests hypotheses related to th@seepts.

Economic inequality has been characterized asedfgroup heterogeneity, in that where there
is economic inequality, there is a heterogeneosisiblution of economic resources. Other types
of heterogeneity also exist, and have been fourtblive forest governance outcomes. These
include ethno-linguistic heterogeneity and socitgal heterogeneity (e.g. Agrawal 2001; see

Chapter 2 for further treatment of the literatuwersunding heterogeneity).

Heterogeneity, like economic inequality, is therefaoot monolithic. Moreover, the term
“heterogeneity” can be considered to subsume ecmnioequality. In spite of these distinctions
and overlaps, the concepts are closely linked titrabe collective action framework.
Scholarship of the local governance of naturalueses have suggested that non-economic
heterogeneities among forest users can also congeafiective collective action and forest
governance outcomes (Varughese and Ostrom 200ik&dhand Lovett 2006). For this reason,
both concepts are considered within the scopeigfktiidy. Non-economic heterogeneities are

treated as potential drivers of social network fation, in particular.

In this chapter, two types of inequality (which adso considered be accurately considered
‘heterogeneities’) are examined in detail: (1) seconomic inequality, which includes
inequality in wealth and income, and (2) land ireddy, which refers to inequality in the

distribution of land titles and other property righApart from these, other heterogeneities can be



59

play an important role in shaping incentives anttomnes for collective action, including ethno-
linguistic, gender-based, cultural, and religioesehogeneities. This chapter focuses on the first
two types of inequality, while subsequent chapgsydore other forms of inequality and
heterogeneity. The models described above impfgréifit impacts from these different types of
inequality. One of the strongest papers on hete@igeand inequality as drivers of natural
resource governance outcomes (albeit focused igation systems rather than forests) was
conducted by Bardhan and Dayton-Johnson (20023Haarand Dayton-Johnson have three
central findings, which reflected new research alsd a survey of myriad case study

investigations that had been conducted prior togh&hey found that:

1. Heterogeneityn generaltends to have negative effects or no effect at all

2. Sociocultural heterogeneity compromises collecéiggon by diminishing the
effectiveness of social norms and social sanc@msomoting collective action

3. Economic heterogeneity has a negative effect amralatesource governance outcomes

that is distinct from, but mechanistically linkedathy social heterogeneity

Perez-Cirera and Lovett (2006) also produced astoempirical study of power inequality,
wherein they examined the links between intra-comitgypower imbalances, asset based
inequality, and cultural heterogeneities. They fibtimat across 38 Mexican ejidos, heterogeneity
and inequality had largely negative impacts. Ecocanequality appeared to itself be
exacerbated by other forms of heterogeneity, bditinhot drive — independently, jointly, or
interactively — forest condition outcomes or tatelome from the forestry sector. Because
economic inequality is linked to social inequalityere are strong theoretical reasons to expect it
to compromise collective action because poorewiddals will feel alienated from wealthier

(and generally more powerful) individuals.
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Looking at these findings, and the findings of esh@utlined in more detail in Chapter 1),
appears that the various types of heterogeneityreagplality have a complex and interactive
effect on multiple forest governance outcomes.drtipular, the role of economic inequality is
poorly understood. Does economic inequality itbedfak down the social cohesion necessary for
collective action to sustainably and equitably nggnaatural resource? Or is it merely a spurious
indicator of other forms of heterogeneity that hthie same effect? The relationships between
these different forms of heterogeneity are centrahis puzzle. Before presenting a model of
how economic and land inequality may affect collecaction outcomes, and testing these
predictions using Bolivian municipal data, it iscessary to examine the particular history of
inequality in Bolivia to see how, at the macro levieese forms of inequality and heterogeneity

have emerged and evolved over time.

3.2 History of Inequality in Bolivia

The Republic of Bolivia remains the poorest coumrgouth America, with a very high
percentage of indigenous people. The majority divigams live in the highlands, with a minority
inhabiting the tropical, forested lowlands whichrgwise most of Bolivia’s land area. The total
land area of Bolivia is 108 million hectares, rolygmalf of which is forested (Taylor 2006).
Bolivia is divided into three principle regionsetndes Mountains and dajtiplanoin the

west, theyungatropical hill transition zone, and the easternliowds. People and forests in
Bolivia are distributed counter to each other, véittnuch higher population density in the
altiplano than in the humid eastern lowlands (USAID 201 D1li\Ba has remained characterized
by high socioeconomic inequality, with a Gini inde56.3 as of 2008 (World Bank 2009), just
slightly higher than neighboring Brazil (Gini 55Mich is notorious for its unequal distribution

of income and wealth. As of the most recent refiabformation, which was collected around
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2008, Bolivia maintained a level of inequality vesiynilar to what it was prior to the rise of its
populist and pro-indigenous president Evo Morate2d06. While forest resources are abundant
in Bolivia, they contributed less than 5% of its Bih the 2000s (Taylor 2006). Between 2005
and 2010, the land area dedicated to legal timtmetyztion increased by 20%, from 31,760 ha.
to 38,273 ha., although much of that area (13,20pi& not actively harvested (ITTO 2011).

Table 3.1 summarizes Bolivia's key national-levieighysical and socioeconomic attributes.

Table 3.1 Bolivia Country Description

Year Score
Population, total 2008 9,684,093
Population ages 0-14: 15-64: 65+ (% of total) 2008 36T 58.6: 47
Population growth (annual %) 2008 1.7
Rural population (% of total population) 2008 344
Poputation density (people per sq. km) 2008 29
Literacy rate, adult tofal (% of people ages 15 and above) 2007 907
Land area: Surface area (sg. km) 2008 1,084,380 1,098,580
Arable kand (% of land area) 2008 2B
Agricultural land (% of land area) 2005 348
Permanent cropland (% of land area) 2005 0.2
Irrigated land (% of cropland) 2003 4.1
Forest area (% of land area) 2005 542
Mationally protected areas {% of total land area) 2006 202
Renewable internal freshwater resources per capita
{cubic maters) 2007 318918
Annual freshwater withdrawals, agriculiure: domastic:
industry (% of total freshwater withdrawal) 2007 806:125:69
Crop production index {1999-2001 = 100) 2005 1201
Livestock production index (1999-2001 = 100) 2005 109.2
GDP (current USS) 2008 16,674,278,562
GDP growth {annual %) 2008 61
Agriculture: industry: manufacturing: services, valus
added (% of GDP) 2008 136422 156 443
Ores and metals exports: imports (% of merchandisa
exports: imports) 2007 26.2: 08
Aid (% of GMNI) 2007 ar

Sowrce: World Bank, 2009

Table adapted from USAID (2011)
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In 1996, the Bolivian government passed a landragririan land reform that created an
institution (nstituto Nacional de Reforma Agrariagreafter INRAto deal with chronic issues

of access to arable land. The law permitted loeapte to apply for land titles. However, the law
was widely seen as ineffective and poorly impleradntvith land transfers and titles for local
people — especially indigenous lowlanders — pladuelureaucratic red tape. Morales
implemented another sweeping land-reform agenddlglaiter coming to power in 2006 with
the Law of Community-Based Redirection of AgrarReform (a Ley de Reconduccién
Comunitaria de la Reforma AgrafiaThe goal of this law was to ensure access torsdenure,
expedite land reform and distribution as per thalgof INRA, and prioritize the claims of
indigenous peoples with traditional land claims A3 2011; Arias and Robles 2007). The
spirit of these reforms was ultimately codifiedire constitution of 2009. The constitution states

that the lands of Bolivia are indivisible and iralable property of the Bolivian people.

When Morales came into office, ten years after INRa#s passed, only 7.38 million hectares had
been titled under the stipulations of the reforine process accelerated rapidly under Morales,
with over 16 million hectares titled by 2009 (P&ed et al. 2010). The process has continued,
and indigenous territories - most of which are aored within Original Community Territories
(Tierras Comunitarias de Origehgreafter TCOS). In spite of these reforms, arkids in the
eastern lowlands of Bolivia are still far from fylitled, and titling has been slower in these
sparsely populated and indigenous lands. Largehatadings by private elites remain
widespread, and many farmers are still landlesdpwihere are no current reliable estimates,

30% of farmers were landless as of 2007 (USAID 2011

Landlessness as a manifestation of inequalitydwh$d a cascade of social, political, and

economic effects through several mechanisms. Whiew political coalition was formed
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during this time, geography came to dominate mudhepolitical landscape instead of class
and ethnicity, and this has important implicatibmsinequality in the lowlands compared to the

highlands.

Socially, popular awareness of landlessness hasdeathe impetus for further consolidation of
the indigenous identity in Bolivia. The land refamf Morales are a testament to this, and even
the ineffectual INRA policy was the result of pressfrom a united indigenous front (Klein
2011). This same group was responsible for Moralelgction, and his administration’s

proactive pursuit of further titling for indigenogsoups serves these groups.

Politically, the past decade has seen a recontiguraf Bolivian politics, and the allocation of
land rights has been central to this process. Tenstand the current situation, it is necessary to
review briefly some salient elements of Boliviastbry. Bolivian politics have been

traditionally divided along geographic as well #snéc axes. Indigenous people comprise 64%
of the country’s population, and the complex natfrthe indigenous identity may obfuscate
others who have indigenous roots, but do not ifleptincipally with an indigenous community.
Since the Spanish colonial era, whites and sonte rlestizos were largely opposed to the
indigenous population. Unlike in North America asttier South American countries like
Argentina, indigenous peoples were never extermthat extirpated in large numbers, and they
remained the majority group. Even prior to indepamoe, resistance to white rule was strong,

often culminating in armed rebellidn.

% The history of indigenous rebellion in Bolivia (and the rest of the Andean region) is long and violent. Tupac Amaru
rebelled against the encomienda as early as 1572, and was later executed. His legacy continued to inform

indigenous identity and politics, so much so that future revolutionary including José Gabriel Condorcanqui took his
name, calling himself Tupac Amaru Il during his pan-Andean rebellion of 1780. Other rebel leaders like Tupac Katari
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During the 18 and 28' centuries, Bolivia remained a very poor and unegoaiety, and this
inequality manifested itself in living conditions well as access to land. In 1952, Victor Paz
Estenssoro led a successful armed revolution aga@®ligarchic and conservative
government. In addition to instituting universaffgge, rural education, and other relatively
progressive programs, Estenssoro’s governmenirasituted a land reform that was in
principle, for the time, more radical than anylué thanges that have been implemented in the

1990s or 2000s.

Prior to the revolution, Bolivian land tenure reséed feudalism far more than any other system.
Wealthy land owner-creditors had a state-suppartedopoly on land, and indigenous farmers
worked for them as effectively indentured servd@iark 1969). Estenssoro’s reform in 1953
allowed peasants (who were largely indigenousjakesclaims to territories. This often went
through tenuous official channels, but in otheresasas catalyzed by peasant invasions of lands
formerly held by wealthy land lords, who fled theuatryside in large numbers during this time.
In these cases, peasant claims to lands were mheumstable; memories of landlord power and
their recent feudalistic subjugation did not vanigth the implementation of the reform, and the
new government’s power — or even desire - to legitely defend these new claims was at best

uncertain.

Estenssoro was intermittently in power until 1984dd even when he held power, his
Revolutionary Nationalist Movement partyidvimiento Nacionalista Revolucionaribereafter

MNR) was far from decidedly pro-peasant (Klein 2D1ndlords would use resources and

continued to resist Spanish leadership, until Simdn Bolivar (a wealthy white man himself) and others successfully
established independence for the modern states of Bolivia, Ecuador, Peru, Colombia, and Venezuela. Klein’s 2011
volume offers an excellent treatment of the overall economic, social, political, and cultural history of Bolivia.
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networks to control state institutions of landig, in addition to direct intimidation of peasants
to repossess their recently lost lands. As a residhy of the gains that peasants had made
during the 1950s were rolled back within a decadbésequently, Bolivia entered a decade and a
half of very high instability, marked by a seridgoesidencies, coups, and military dictatorships.
None of these governments demonstrated a meaningguest in, or indeed the capability for,

tackling the festering problem of land inequality.

In 1985, Estenssoro was elected for another terhileie had been sympathetic to left-wing
politics earlier in his career, Estenssoro now gledrhis political course, appointing key people
to his cabinet that would implement a structuralisiinent agenda. These neo-liberal reforms in
the 1980s and 1990s - including decentralizatienegulation, and privatization — precipitated
concentrated resistance which manifested in thel Reform of 1997 (Gill 2000). The failures

of this reform to meaningfully change the perceiugdstices of Bolivian land distribution,
compounded with other perceived injustices pergetuby the administration of Gonzalo

“Goni” Sanchez de Lozada (1993-1997; 2002-2808}l an ever-more consolidated anti-
globalization political movement, with indigenousagple comprising its core constituency. This

movement ultimately led to Morales’s election irD80

? Sanchéz presided over continued privatization policies with an orientation towards globalization. During the
interim period between Sanchéz’s two governments in 2000, violent protests erupted in Cochabamba over a
proposed state contract with the San Francisco-based Bechtel Corporation — the 5t largest private corporation in
the United States (Forbes 2011) — to privatize the municipal water supply. When Sanchéz returned to power, the
“Gas War” was precipitated as union leaders (including Evo Morales) vocally objected to the continued
exploitation of Bolivian natural gas resources by multinational interests, as well as the undercapitalization of these
resources by the state itself. In the altiplano city of El Alto, protests turned violent and 60 protestors were killed
(Greenwald 2012). Sanchéz, facing charges of genocide and crimes against humanity, was granted asylum in the
United States.
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The rearrangement of political interests that cantle Morales’s presidency maintained, to a
great degree, the opposition between the white ahtl the largely indigenous peasant class.
While Morales ran as a champion of indigenous gghot all indigenous peoples are part of his
coalition. The majority of Bolivia’'s indigenous pgae are Quechua-Aymara speakers in the
altiplano, including urban centers in the La Paz, Cochabafbtosi, and Oruro departments.
The lowland indigenous people, on the other handyat universally perceive Morales as a
champion for their own causes (Klein 2011). Thergghold of opposition to Morales is the
Santa Cruz department, which is heavily foresteti@pulated by a large number of indigenous
communities. While the Morales government greatiyederated land titling in Bolivia as a
whole, it did so a much lesser extent in the eastevlands, where the country’s tropical forests
lie. Thus, a new and somewhat tenuous coalitiorfdrased that includes lowland indigenous

people as well as, unprecedentedly, urban lowlétese

Economically, land-based inequality has led to ingot migratory movements. Landless
peasants from the lowlands have migrated to thesdiv find work, as agriculture has continued
to grow in scale and capital-intensiveness, reduthe sector’'s need for labor in the lowlands.
On the other hand, migration has also occurred tf@urban and semi-urban areas of the
highlands to semi-urban and rural eastern lowlaadd,this movement has been largely driven
by now legal and highly lucrative coca producti@astillo and Durand 2008). The ethno-
demographics of the lowlands have consequentlyeshgince Morales came to power (Poma
2008), and this may have preferentially altere@ime, wealth, land, and network-based
inequality. There has been no rigorous study of tiwge political shifts and migratory
movements have affected inequality to date. Needtis, inequality in its many manifestations

varies substantially among departments, among pcegiand counties, and among
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communities. Critically, the presence of land ingdy creates a mismatch between the people

who live in forests, and the actors who own them.

A game theoretic model can be used to generatéchioets of how actors will behave in systems
with inequality. Inequality in property rights che particularly important, because in many real-
world systems, resource systems can have many, seeng of these users may have use-rights,

while others may have higher rights such as managgraxclusion, and alienation.

3.3 Inequality as a Driver of Forestry Outcomes: AGame Theoretic Model

It has been well established in the common podue® game theory literature that in systems
characterized by few players (Bergstrom 2010), agggkplay, and communication, resource
management strategies can be improved with respé&sh equilibri& (Ostrom et al. 1992).
While in real world systems, sanctions and finesadten applied, Ostrom et al. (1992) found,
experimentally, that repeated communication — eviémout enforceable contracts — can yield
equal or even better outcomes than a system whtyessaan sanction each other, with the best
outcomes occurring in common pool resource gam#dsnapeated communication, no
sanctions, and a low total resource endowment.rive position that Bolivia is in now, with
increasingde jureproperty rights for communities, it is useful tcaenine the outcomes that

would be theoretically expected from such redudioniand-based inequality.

Despite the abundance of commons literature suiggasiat inequality can play an important

direct or indirect role in shaping outcomes in camnnpool resource systems, inequality has not

%n game theory, a Nash equilibrium is the set of strategies that players will adopt given full knowledge of all
players’ available strategies and expected payoffs. These equilibria can be Pareto inferior to other sets of
strategies, and there can be multiple equilibria in game.
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been widely studied experimentally. Janssen €R@lL1) are an exception to this, having
developed and tested experimentally a game theoretdel for irrigation systems, with

upstream users extracting water prior to downstresens. However, inequality in forest systems
— especially property rights inequality — manifasdslf differently. Actors with a greater

property rights endowment in forest systems doemtriact before other users. Rather, they hold
a monopoly on management, and in some cases ukeftan have the capacity to exclude other
users. This isolates non-owner forest users fra@allaccess, and precludes them from

participating in the development and deploymerdusitainable forest management strategies.

A game theoretic model can be used to predict éfevior of actors in a realistic forest system
in which some actors are owners, and others uskesmodel presented below is simplified to
just two players — one forest ‘owner’ and one foheser’ — although in any real forest system,
there are certainly more than two actors. The mdill instructive as a tool for understanding
some the mechanisms by which land rights inequedityalter actors’ behaviors, and

consequently the outcomes for the forest systegeieral.

In order to realistically represent a forest systeaven assumptions are made. First, there are
two types of actors — a titled forest owner, amoba-titled forest user. Second, extracting forest
resources — generally timber, but other resoursegedl, although the distinction is immaterial

for the purposes of this model — is beneficialyastied units from the forest are fungible, and are
treated as the total benefit that actors are trionmaximize. Third, the amount that any actor
can extract is limited, and to is assumed to begmanal to the amount of forest resource
present; this is a simplifying assumption, becacmomically recoverable reserves actually
diminish more rapidly than the total available r@®@. Fourth, the forest owner values standing

forest for reasons apart from its extractive vgilee may receive payments from conservations
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in the future, sustainably log it herself, or makleicrative contract with a private firm or public
entity to do so), and is therefore willing incuns® short term cost to keep it from being
completely degraded. Fifth, the cost of excludioge$t users increases with the quantity of
forest resource. Sixth, it is costly for the forestner to monitor the forest and prevent the non-
titled forest user from illegally extracting timbeom the forest. Seventh, actors repeatedly make
decisions about whether and how much to harvest fhee forest, and in the case of the titled
forest owner, whether to invest in exclusion. Hynadhe forest regenerates slowly over time. The
game is specified formally below. Table 3.2 (belae}cribes the symbols that are used in the

game’s description.

Table 3.2 Description of Parameters in Game Theoret Model

Symbol | Meaning

Up The titled forest owner

Uy The non-titled forest user

hy The titled forest owner’s harvest level for a turn

h, The non-titled forest user’s harvest level forantu

e A binary variable; 1 if the forest owner opts ty/pa exclude the forest user, else 0

f The forest stock at the beginning of a round.

b, The titled forest owner’s stock of fungible forest'rency units at the beginning of a
round

b, The non-titled forest user’s stock of fungible f&tYeurrency units at the beginning of a
round

X An index of the cost of exclusion that the titledeflst owner must pay

a The highest multiple of 10 greater thiamo simplify the game for

y An index of how much the titled forest owner valséanding forest stock

p The probability that a user extracting illegallylivaie caught and face penalty

C The magnitude of the penalty that a user caughaetwg illegally will face

A mathematical specification of this game folloB&cause the system is complex, its
specification is necessarily technical. Readers ddnaot wish to read the technical

specifications of the game may skip to the follogveection, which outlines its implications.
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The section that follows the specification of ttzarg theoretic model summarizes its predictions

and implications.

3.3.1 Mathematical Specification of the Game

The game can be defined in normal form as follows:

G ={S:...,.S;us,W}

S, Sy represents the set of available strategies to glagler,u; represents the payoff function
for the property rights holding player, angdrepresents the payoff function for the other, non-
property rights holding player. The strategy setssfach player are described subsequently in
detail; note that they are very different for eptdyer. Essentially, the formal-rights holding
player (player 1) must choose a harvest layeland alsee, a binary variable denoting exclusion
of the other player. The non-formal rights holdplgyer (player 2) simply chooses a harvest
level, h,. Each player begins with a stock of 10 trees (thiés of the forest, and also a fungible
currency in the game), and the forest itself bewgiitk a stock of 50 trees; the current forest
stock will hereafter bé The players’ stocks at the beginning of each rowiticbe described as
b, andb, respectively. The forest regenerates at a ratgtbfs matters for the cooperative

equilibrium, discussed at the end of this section).

Each round, the formal rights holder will go firahd she will have the option to harvest (her
chosen harvest denoted lny up to 15% of the highest multiple of 10 greaterif (hereaftem,
determined at the beginning of each round, andetdeas constant for each round), and also to
pay proportiorx < .1 ofa to the bank to place an exclusion token on playée.g., if there are
50 trees in the forest as in the first round, slg arvest up to 5 trees, or pa¥0 trees to the

bank for an exclusion chip on the other playerxl&sion is represented by a binary variadbte
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1 if the formal rights holder pays to exclude theestplayer, and otherwige Excluding the
other player is attractive because of the forest@walues standing forest stock for its future
benefits. The titled forest owner derives a beregfital to proportiory of, so long as thtotal

harvest k) is belowy* a.

The non-formal rights holding player plays secandj will be aware of the action taken by the
first player. She can choose to harvest (her hatges| will be denoted biz,) up to a maximum

of 15% of the stock as well, irrespective of whetbienot she has been excluded. If she has been
excluded and chooses to harvest, she may be candtiorced to pay proportianof the amount

she attempted to harvesb), with probabilityp (if she is caught thed=1, otherwised=0.)

Thus the expected payoff for the formal rights leoldescribed in equation 4:

u(a,x,e,y,hh) =hy +f(a,y,h,hp) — a*e*x (Equation 4)

wheref(a,y,h,h,) is the titled forest owner’s payoff function fadaeding forest, described below

in pseudo-code:

functionf(a,y,h,hy) {

if ((h1+hy) > (y*a)) then return O

else returry*a

The expected payoff for the non-formal rights holdedescribed below in pseudocode:

functionuy(e,d,c,h) {
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if e=1 {
if d=1 then return (€*by)

else returrh,

else returrh,

Thus, if the player has not been excluded, the @rpegoayoff is simply,.
If she has been excluded, then her expected peyeifpressed in Equation 5:
E(uzlp, )= p*(-c*hy) + (1-p)*h, (Equation 5)

The non-formal property rights holder’s strategyisesimply how much she chooses to harvest,
although her decision will depend on the value.dthe formal property rights holder’s strategy
set is how much to harvest, and also whether otapay the cost of exclusion. Both players

seek to maximize their utility functions.

The derivative of Equation 5 with respectialepends only upop andc. Equation 6, below,
shows the first-order derivative of Equation 5.ushthese values will be varied across games to
produce marginal benefits and costs that are, wslypmarginally greater than or less than zero,
so that varying levels of risk and reward for iléfarvesting are captured.

du,

o= —(c —1)p + 1 (Equation 6)
2
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Setting the first order derivative equal to zerd anlving forp reveals the point at which it is no
longer worth harvesting illegally (Equation 7).

1 :
p= 17ec (Equation 7)

If the left side of this equation equals or excetbgsright €ase ), then the non-formal rights
holder will never to harvest when excluded becadheexpected return for harvesting is less
than or equal to zero. When the right side of tingagion exceeds the left sidmée 2 the player

will always harvest illegally, up to the maximum @umt allowed.

Given that the behavior of the non-formal right¢dieo is in theory determined by this
relationship, the actions of the formal rights lesldan be predicted as well. In case 1, the rights
holder will always pay the cost of exclusiotfd), and harvest as much as possible without

exceeding the PES limit (i.b; = y*a), knowing that the other player will not harvesgially.

In case 2, the non-formal rights holder will alwaysvieat 15% of, the maximum allowed,
irrespective of whether or not she is excludedloBg ash; < y*a, which is a reasonable
assumption given that a higher level of harvestwogld make it impossible to benefit any more
than .15*athe expected payoff for the rights holding playgven that this behavior is known, is

shown in Equation 8:
E(ulp,a,x,ey,h=hy + p*(y*a) — a*e*x (Equation 8)

Thus, ifp*y < x, then the player will simply harvelst = .15*a and never pay the exclusion fee.

Otherwise, she will pay the exclusion fee, and st = y*a.
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From the above discussion, the three Nash equillave been determined, and they depend on

the values op, c, x,andy. Table 4 describes these equilibrium expected payuftl strategies:

Table 3.3 Nash Equilibria for Two-person game

Equilibrium strategies

Titled forest owner benefit:
Case 1:p > — 2*(y*a) — e*x*a
1+c {h 1:y*a;e:1}

Non-titled forest user benefit:

0 {h, = 0}
Case 2:p < i If p*y<x (situation A): If p*y>x (situation B):

Titled forest owner benefit: | Titled forest owner benefit:

h,; = .15*a y*a + p*(y*a) — a*e*x
{h;=y*a; e=1}

Non-titled forest user benefit:

h, -.15%a Non-titled forest user benefit:
(1-p)*.15*a — p*c*.15*a
{h, = .15*a}

Cooperative equilibrium, on the other hand, woulbive benefit sharing and mutual trust. In
cooperative equilibrium, both players would haniastuch a way as to ensure that the PES

payment is made; the benefit would be shared betweth parties.

In case 1 and in case 2’s situation A, above, tiseme possible Pareto improvement that can be
made. In case 2, situation B, however, a Paretoawgment can be made for any relationship
betweem, x, and ylf the parties would agree to harvest a totaf, the total payofti =

2*a*y. This sum can be divided so as to benefit both ggrti

3.3.2 Predictions and Implications of the Game Theetic Model

The Nash equilibria predicted by the model are t®arderior to a possible cooperative

equilibrium, and could be improved upon throughusttand enforceable benefit sharing
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arrangements. This “cooperative equilibrium” treftects successful collective action would
benefit all parties. Rather than incurring costexolude non-titled forest users, forest owners
and users could instead agree to a sustainabledtdevel; who exactly does this harvesting is
immaterial if contracts (formal or informal) are Nvepecified and enforced (Coase 1960). The
benefits from this arrangement could be shared gmaotors, saving the titled forest owner costs
from monitoring and enforcement, and saving the-tiited forest users the costs associated with
the risk of being sanctioned for an illegal harv@stese costs are incurred in the Nash equilibria,
to varying degrees depending on the system’s pdeasngsee Table 3.3 above). Economic
inequality is expected to reduce the likelihoodobperation, because it compromises the
effectiveness of social sanctions and social chipifaromoting collective action (Varughese and

Ostrom 2001).

This model of collective action produces the follogvhypotheses:

H1: Where income and land inequality are greatsgrsiare less likely to cooperate with rules,

and more likely to extract forest resources out#iigebounds of legal constraints.

H3: Forest degradation will be greater in genetta¢émvinequality in land and income is greater,

due in part to illegal extraction, but also assuleof failures in collective action.

H4: The social capital produced by land inequatigy “make up for” some of the adverse social
consequences produced by income inequality, with &ge of inequality moderating the

others’ effect on forest condition change.

3.4 Municipal Data and Variables
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Studies of inequality have been conducted at @&@aaf scales, including community, regional,
and national. In Bolivia (and indeed elsewhereatin. America) the two primary sources of
household-level socioeconomic data are nationausas and community-level household
surveys. Researchers from a variety of disciplhmesge conducted household surveys that
capture basic economic data, and communities areatyy the unit of analysis in these cases
(Arias and Robles 2007). While income is occasigralrveyed in censuses, expenditures are
generally not. Data on Bolivian household expenditand inequality data at the county level has
not been systematically collected. To deal witls,techolars from the World Bank modeled
household expenditure using data from in commuieg! household surveys against other
socioeconomic variables collected by in the 2001sus (Arias and Robles 2007), and then
imputed household expenditure data at the countf lesing the hedonic poverty estimation
approach outlined by Elbers et al (2003). Housebaftenditure data from 2001 was then used

to calculate the Theil indices of inequality

This data was combined with municipal survey dedenfBolivia carried out in two rounds — 50
counties were surveyed in 2001, and again in 2B0@oth 2001 and 2007, two data sources
were used: interviews with top officials from Muipal Forestry UnitsWnidades Forestales
Municipales or UFMs), and interviews with top officials frolmcal oversight committees

(Comités de Vigilanciagr CVs). The data was collected as part of a SAMR&ustainable

" The Theil index of inequality is derived from information theory, and is calculated as two special cases
Generalized Entropy Index; one weights inequality among lower-income households more, and the other gives
more weight to inequality among higher-income households. Compared to the Gini index, the Theil index is more
robust to many different levels of aggregation. For a full treatment and derivation of the Theil indices, see
Conceigdo and Ferreira 2000
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Agriculture and Natural Resource Management) Balpfioject focused on forest governance,

with support from the National Science Foundation

3.4.1 Independent Variables and Controls

Data was collected on over 250 quantitative anditqtige variables across the four municipal
surveys. The purpose of the initial data collecti@as broadly focused on the impact of
decentralization on forest governance. As a resulth of the data pertains directly to formal
and informal forest governance institutions, intéicns between local people and official
organizations, and multi-level management arrangésn&loreover, economic inequality was
imputed using census data from 2001, along withmanity-level survey data collected at a
variety of time periods. These estimates are neeksss robust, and are used because forest
governance evolved over the course of the studpg¢2001 — 2007), and conditions in 2001
are necessarily linked to conditions in 2007. Maeetiseries analysis was necessary, however,
because all variables were only collected at aquéarr time. Given the large number of
variables collected, data for all of them was natilable in every county. Nevertheless, the
overall number of missing data points is low acma$svant variables, and regression models

that contained many variables still produced esesibased on greater than 30 observations.

These variables can be classified into severaboatess: (1) demographic, (2) socioeconomic,
(3) forest institutions, (4) land use, and (5) goaace. Inequality, the characteristic central to
this study, is a socioeconomic variable. Thesepeddent variables are described below (Table

3.4). A subset of these variables was used to neste of the outcomes of interest. The

2 Grant #SES-648447
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variables were selected for each model to maximirsistency with the theory outlined above

and in Chapter 1, and to optimally specify each ehod

Table 3.4 Independent Variables Used in Analyses

Variable Obs Mean Std. DevMin Max

Theil Index (S) 48 0.1896979 0.618682 0.0905 0.3325
Municipal Population 48 43775.08 162522.4 740 1135526
_ll\_lil#nngl:é(rer of Communities that Extract 43 13.37209 215252 0 100
% communities with logging permits 43 24.86047 36.72263 0 100
% communities with titles 41 57.26829 34.11307 0 100
% of income reinvested in forestry 4342.83721 45.50454 0 100
% of municipal land cover: agriculture 4332.16279 21.09494 2 75
% of municipal land: forest 43 42.60233 66.74914 2 440

Logged Per Capita Forestry Income
Number employed in the forestry sector

43-0.94799 2.901251
4414.79545 61.89473 0

6.03488 3.5998

400

Interaction terms were constructed between thermifft types of inequality, because increases in

social capital from one process — such as econbanwgeneity — may be expected based on the

theory and literature discussed above to modenatadverse effects of other types of

heterogeneity, such as land inequality, on colecsiction ouputs and forest governance

outcomes. To construct these interactions, thedoteg variables were centered (by subtracting

the mean) prior to being multiplied in order touwed multi-collinearities in the resultant

models.re and theory discussed above to. Otheahlas were used at various stages of analysis,

but are not present in the models described betmaudse they resulted in over-specification and

reduced the overall fit of all models. These ineldanunicipal poverty (measured as mean

household expenditure), perceived corruption (@mat variable), and conflict.

3.4.2 Dependent Variables
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Two key forest governance outcome variables werasored in this dataset —changes in illegal
logging (reflective of non-cooperative resource dseision-making), and change in the forest

condition, which is indicative of the system-leweltcomes of forest governance.

Forest condition change between (approximately 20P22006) was reported in the 2007 UFM
survey as an ordinal ranking from having been digptaseverely to having improved
considerably in the past 5 years. The values o¥éniable ranged from ‘5’ (high degradation) to

‘1’ (large improvement in forest condition), repeadtby the respondents.

Table 3.5 Dependent Variables Used in Analysis

Variable | Obs Mean Std. DevMin Max

Forest Condition Change ('02-'07) 40 1.85 1.051251 1 5
Total Forestry Income 43 58950.6 113422.6 36.5 500000
Change in lllegal Logging ('02-07") 41 3.04878 1.548406 1 5

A number of counties reported no income from threstry sector. These counties were not
included in the analysis. Two separate models weravherein counties that reported zero
forestry sector income were assumed to have asreajl forestry sector income (1 Boliviano, or
1/n Bolivianos where n is the municipal populatian)order to increase the number of
observations in the model and include near-zeronmes in the results. However, the model did
not gain any power from this transformation. Ththese zero-income counties were simply
omitted because there is no well-established, tolns theoretically valid approach to log-
transforming zeroes; moreover, when the same medsis run using the adjusted logged
incomes, the residuals were non-normal, violatikgyaassumption of OLS (Shapiro-Wilk

p<0.05).
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In all cases, independent variables that resulted/er-specification were removed as they
served only to suppress other meaningful effediss iB the reason for the slight differences
across the models that were ultimately selectegdch dependent variable. In addition, models
were run with square-terms for both land-basediacwime inequality, in order to test for U-
shaped effects that have been hypothesized byusasicholars. These models are not presented,

as no U-shaped effects were detected.

3.5 Results from Municipal Analysis

3.5.1 Forest Condition Change

Table 3.6 summarizes the results of the regressiatysis on the ordinal variable ‘forest
condition change '02-'07.” With all independent iades included, 28% of the variation in

forest degradation is explained.

Table 3.6 Forest Condition Change Linear Interactie Regression Model

Forest Condition Change ('02-'07)
Independent Variable Coefficient
(SE)

Inequality (Theil S Index) 7.272

(5.59)
%communities titled 0.030

(0.015)*
Inequality * %ecommunities titled -0.176

(0.078)**
Population 0.000

(0.000)
Log(Income from Forestry) -0.120

(0.071)
Number of Communities that -.008
Extract Timber (0.008)
Intercept 1.486

(1.513)
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Adj. R 0.29
N 36
P>F 0.03

Legend: * p <0.1; ** p < 0.05; *** p <0.01

The residuals from this regression were close toatly distributed and homoscedastic with
respect to the dependent variable (White testdteroscedasticity p>0.05; Shapiro-Wilk test for
normality p>0.05). Robust standard errors wereetloee not required, and the test statistics from

the OLS regression could be interpreted withoutrangification.

Inequality does not have a simple effect on focesidition change as reported in 2007 (p>0.05).
However, an interactive model with both communaiyd titling — measured as the percentage of
communities in a county with formal land titleshogs a different picture. While the average
effect of income inequality is zero across all ataatons, the significant interaction reveals
moderation of its effect by titling. A corollary ¢is significant interaction effect is that the
effect of titling on forest condition change depgi the level of income inequality. Figure 3.7,
below, shows the effect of each variable as a fonaif the other. Notably, the estimated effects
of both income inequality and community land tigjioross the zero mark near the median value
of the interacting variable. Thus, the estimatddatfof inequality on forest condition change is
zero when 43.5% (the median is 40%) of communitiescounty are titled; and the estimated
effect of community titling on forest condition cfge is zero when the Theil (S) index is equal
to 0.162 (the median is 0.177). Thus, the sigmefdffect of inequality reverses at roughly the
median value of community titling, and the sigrtled effect of community titling reverses at

roughly the median value of municipal inequality.
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Note that the Theil index has a lower limit of zendich represents perfect equality, and
increases with inequality; Forest condition was measured as an ordinal blesavith ‘1’
corresponding to forests having improved the marsd, ‘5’ corresponding to forests having been
degraded the most. Thus, the interpretation offéi@u7 is that when very few communities
have formal titles to land, income inequality i©osgly associated with forest degradation; when
many communities have formal titles, income ineiu# actually associated with forest

conditionimprovementThe obverse of this is that when inequality ispMaigh, the

Figure 3.7 Effects of Economic Inequality on Fores€ondition Change

Effect of Inequality on Forest Degradation vs. Community Titling
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3.5.2 Change in lllegal Logging

Changes in illegal logging between 2002 and 20@7%aplained by a variety of factors. Table
3.8 presents the findings from a multiple regressimodel. In this model, as in the previous two,

the residuals were normal and homoscedastic wahex to the outcome variable, so OLS

B To be precise, it increases as smaller shares of the population have more of the income; to this degree, it is
similar to the Gini index.
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coefficients and standard errors were used. Nodoten effects were found in this case, and
interaction terms resulted in over-specificatiod arere consequently dropped from the model

below.

Table 3.8 Changes in lllegal Logging Regression Medl

Independent Variable Change in lllegal Logging €02
'07)
Inequality (Theil S Index) 9.424
(2.93)**
Population -0.000
(2.92)**
Log (Income from Forestry) -0.070
(0.96)
% municipal land cover: forest 0.026
(2.75)*
# communities extracting timber 0.036
(3.78)**
% communities with logging permits -0.022
(3.16)**
% communities titled 0.010
(2.97)
Intercept 0.840
(1.17)
Adj. R 0.42
N 36

* p<0.05; ** p<0.01

Income inequality exhibited a strong and statidiifcsignificant association with increases in
illegal logging during the period of study. In gesle more populous counties had less illegal
logging. The proportion of communities with forntilles was not significantly associated with
illegal logging; however, counties where more comies had loggingermitsexhibited less

illegal logging. However, the more communities teagaged in timber extraction in general, the
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more illegal logging increased. Overall, 42% of #aeiation in change in illegal logging

between 2002 and 2007 was explained by this model.

3.8 Discussion

The municipal analysis has several important anghinplications. The theoretical model that
informed this municipal study suggested that (bnemic inequality is associated with forest
degradation because it produces collective actidarés, (2) these collective action failures
reduce the total (Pareto) benefits derived fromfoinestry sector, and (3) that the collective
action failures that lead to outcomes (1) and (#)also lead to more illegal extraction of forest

resources. A discussion of these results in tinéesd of these predictions follows.

3.8.1 — lllegal Logging

lllegal logging was explained by a number of fastancluding income inequality. In counties
with more income inequality, illegal logging wasaeerbated significantly more than in counties
with more equitable income distributions betwee@28nd 2007. This finding is consistent with
hypotheses generated by the literature, which sidbgat collective action can be compromised
by economic inequality. Where economic inequabtyigh, social cohesion can break down and

cooperation in forest management can be elusive.

The interplay between land titling, permitted conmityiforestry, and illegal logging presents
some puzzles and insights as well. The percentbgenamunities within a county with legal
titles to land did not have any effect on the cleaimgllegal logging. One limitation of this
analysis is that reportaezhangesn illegal logging were measured, and absolutelewere not.

Because of the nature of illegal logging, dataterprevalence is scarce to non-existent in
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Bolivia. Thus, there may be an unobservable cordomgnfactor that is related to both the
changes in illegal logging and also titling; indetteé absolute level of illegal logging seems to
be a likely candidate. Counties with extremely haglextremely low absolute levels of illegal
logging are constrained with respect to the ordictzinge in illegal logging’ value that they can
take on — places with very high levels of illegadding may not have much room to get worse,
and places with extremely low levels may not be ablimprove much. Conversely, where
absolute levels of illegal logging were alreadyweigh in 2002, a stable equilibrium may have
been achieved with respect to collective actiondividuals and groups engaged in illegal
logging were already benefiting from forests, andsequently saw no need to demand formal
titles. Where illegal logging was low, non-benediies of the forestry sector may well have seen
an opportunity to benefit from local resources, dathanding formal titles from the government
— especially after Morales came to power, and laaduality began to seem more tractable to

peasants — may have been more attractive.

The game theoretic model presented previously shiomisinder conditions of land inequality,
wherein some actors face a decision to harvesetimbnot, they will illegally harvest if the
probability of getting caught is less than 1 / (&)wherec is the magnitude of the penalty they
will face if caught. Thus, illegal logging is exped to occur when land titles do not exist,
assuming that monitoring is relatively ineffectizen if monitoring is more effective, it can be
offset by insufficient penalties to produce illetyging anyway. That changes in illegal logging
have no observed simple or indirect relationshighwitling (a measure of land inequality), one
possible explanation emergdsonitoring effectiveness and sanction magnitudesliegal

logging may simply be too low, across the countryneaningfully drive illegal logging. Other

factors, especially market conditions, would beeeted to dominate the effects in these
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situations. Unfortunately, reliable data on theatxaagnitudes of illegal logging, and even the
frequency with which illegal logging operations aeight and sanctioned by authorities, are not
available. This presents a further avenue of stadynderstanding illegal logging as an output
of institutional arrangements, and also as a dmutior — or non-contributor — to overall changes

in the condition of Bolivian forests.

While formal titles didn’t display any associatiatith changes in illegal logging, logging

permits did. This association was positive — tlghér the percentage of communities with
extraction permits, the less illegal logging inaea between 2002 and 2007. While the Bolivian
governments do not maintain accessible recordf lafggying permits in all regions —

particularly not at the community level —it cangresumed, based on recent developments in
Bolivian national politics with the ascent of Magalin 2006 (Pacheco 2011) that many permits
were granted recently, and these new permits mag had an effect on logging networks,
illegal and legal. While it may seem superficiatiytological that permitting the extraction of

timber will reduce illegal extraction, this relatghip is actually not a foregone conclusion.

The Indonesian case provides a useful examplewfgdnoviding avenues for permitting does not
necessarily reduce illegal logging. lllegal loggimas been better studied in Indonesia than most
other places, and it is an instructive case foreustdnding the relationship between legal
reforms and illegal logging. The abundant tropfoaésts of Indonesia underwent dramatic
reconfigurations of governance after the fall & Buharto dictatorship in 1998. Decentralization
led to local authorities gaining considerable pgvet even as some communities gained
logging permits, illegal logging continued to pstshrough extensive networks (McCarthy
2002). During Suharto’s tenure, many forests wedatassified as “production forests” — as much

as 39% of forested land in Sumatra, for exampleGatthy 2002; Engel and Palmer 2008) —
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while other lands were semi-protected or removethfproduction. Virtually all legal logging
during this time was undertaken by firms with cactiens in Jakarta, who were able to secure
20 year logging concessions, to the near perfezdtision of local people. Resistance to these
firms’ exploitation was common, and there was résent among communities (Palmer 2001;
McCarthy 2002). In addition, local entrepreneurowiad some access to physical and human
capital, but not the connections in Jakarta necgssaecure logging permits, found it easier to
simply pay off local officials to look other way vid they extracted timber and sold it through
illegal logging networks. These networks were tstnsngthened, and local entrepreneurs were
incentivized to harvest by simply lowering the rifidoeing caught and incurring sanctions
associated with illegal harvest. Thus, legal exioacthrough powerful concessions co-existed
with illegal logging networks. Membership in thesgworks appeared to perpetuate inequality
even as other institutions changed form. The rélbese networks in advancing power
disparities and elite capture in forestry has resrbwell studied. The subsequent chapter revisits
network-based inequality in Bolivian communitiediexe similar networks exist and shape local

forest governance outcomes.

The decentralization reforms of Indonesia allowezhl authorities to consolidate power, and
provided somele juremechanisms for communities themselves to secggng permits. This
didn’t, however, change the fundamental calculutheflocal loggers. As local authorities
became more powerful, it actually became clearenany instances how to continue logging
illegally. lllegal logging networks, by this timeere already well established, and in many ways
more attractive than legal channels. Costly negotia with business partners and buyers had
already been done in some cases, and actors dealdwid spending time securing costly

permits. Thus, illegal logging was not stronglyiéentivized by the provision of logging
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permits. Communities did, in some cases, obtaimpgelin Indonesia. However, there is no
evidence that this curtailed the illegal loggingwarks, which remained lucrative and active
well after decentralization and forestry reformparmitting and concession law (McCarthy
2002; Engel and Palmer 2008). Moreover, in Indandsving a “permit” does not always imply
that all actors will consider permit-holders’ exdige activities to be legal. In some cases, trucks
operated by local entrepreneurs involved in eximacivould simply pay guards to issue permits
as they left the forest with illegally removed tient{fKaimowitz 2003). Thus, being connected to

illegal logging networks led tde factoaccess to benefits from timber for network members

In Bolivia, illegal logging networks are quite cormm(Boscolo and Vargas del Rio 2007), but
remain poorly studied with conflicting estimatesrsunding its overall magnitude. Boscolo and
Vargas del Rio (2007) assessed the impacts ofga@sland 2000s forestry reforms on rural
livelihoods in general, but were not able to dieassess illegal logging due to the lack of
reliable data. The results of the analysis aboggest that in Bolivia as a whole, unlike in other
contexts, the permitting process has, to at leasesdegree, worked. Communities have secured
permits, and have likely extracted timber in anghsre they are permitted to do so. The forest
condition change analysis (discussed below) shghisdn how this dynamic may affect the
overall resources sustainability of the forest +reductions in illegal logging through effective
permitting can, it seems, effectively reduce illdggaging. This presents an important avenue for
in depth comparative analysis in the future; tligdly messy Indonesian context should be
rigorously compared to cases like Bolivia, so thatinstitutional determinants of successful
versus less successful timber extraction permiti@ggmes can be better understood and used to

inform future decision making.
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The results above show that, controlling for oth@rameters in the model including permitting,
counties wherenorecommunities extract timber have seen greater ase®in illegal logging.
The implication is that robust permitting regimeayne critical mechanisms for reducing illegal
logging when many actors are using a forest; tlygeseto which permitting and making illegal
logging “legal” on paper is a legitimate approashnproving livelihoods and promoting
sustainable resource use is, however, a separestiap, which is treated now in the context of
the other two analyses. Economic inequality is @b this issue, because even when a legal
architecture to promote the legitimate and plargddaction of forest resources is present,
income inequality can severely break down actors2ntives to cooperate, and compromise the

effectiveness of social cohesion and sanctionsiuing collective action outcomes.

3.8.2 Forest Condition Change

Looking to the forest condition change analysigegy interesting picture emerges that links the
different types of inequality under study. The tesguggest that economic inequality does not
have a simple negative effect on forest conditioange. Rather, this effectnsoderated by

land inequality. The only seminal study that has taken into accomanty dimensions of
inequality as drivers of outcomes in forest systéas been Bardhan and Dayton-Johnson
(2002). Their study constructed multiple measufesaguality that described the concept of
power inequality. Economic inequality, in theirdyiwas largely treated as a systeouitput
rather than an input or an outcome. However, ecanoraquality can be justifiably expected to
compromise collective action. If a region with fereesource is bifurcated between the resource-
poor and the resource-rich, then the collectiveoaaghodel would suggest that social norms and
sanctions that might produce incentives for suatasresource management will break down;

poorer actors will not be inclined to sustainablgmage a resource because wealthier actors have
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stand to invest more capital in the exploitationth& resource in the future, which may preclude
them (the poorer actors) from deriving benefitgrfrine resource in the future (Baland and

Platteau 1999; Bardhan and Dayton-Johnson 2002ikad2003).

The results of this analysis, however, show thigtéffect does not occur in all cases. Rather,
formal community titling has a strong moderatinfgef on the effect of economic inequality.
The degree which communities have formal titleBativia is indicative of land equality. Since
the passage of INRA in 1996, communities have sidelen granted titles to land. This process
accelerated rapidly since 2006 when Evo Moralesecanpower, and these results shed light on

how these changes are likely to affect forest guaece outcomes at the county level.

The results of the municipal analysis presented@loo not, on their own, explain the
mechanisnibehind the interaction between income and landuakty. However, they produce
several further insights. First, the mutually medierg effect between income and land
inequality, which is significant when considerirggdst condition change, does not appear to
hold when considering total income from forestrycbanges in illegal logging. The collective
action model described above suggests that illegging would be an important mechanism
that drives forest degradation, and compromisessiable management. The lack of an
interaction between income and land inequality wetspect to illegal logging — and also forestry
incomes - suggests that the mechanism by whichtldimg) moderates the adverse effects of
income inequality on forest condition change dassdepend on illegal activities. This
mechanism also may not be reflected in incomes frenforestry sector; thus, the interaction

may come to a head in the collective action arena.
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Table 3.9 summarizes the effects of key variabtethe outcome variables described to this

point, so that further discussion can more suckliritat the system in an integrated fashion:

Table 3.9 — Relationships Between Key Variables

lllegal Logging Forest Condition

Change

(Degradation)
Income Inequality + +/-
Land Inequality / -1+
(titling)
Logging Permits - /
+:increase -:decrease /:noeffect +/:modaded effect with variable direction

Logging permits as a variable was included becthsglent substantial power to these models,
and also comprise a secondary measure of landahgqusiven that forests can be degraded
through a variety of mechanisms — principally agjtieral conversion and timber extraction,
including legal and illegal logging — there are limip connections between these outcome
variables. The interaction between income and iaequality observed in the overall forest
condition change is not present with respect tather outcome variables. Thus, some other

mechanism is likely at work. There at least thressibilities.

First, where communities don’t have titles, ecormmequality can incentivize small-scale
degradation by poorer individuals on one hand fpment their livelihoods. Non-timber
forest products, firewood, and small constructicatenials can be more important for poorer
households (Byron and Arnold 1999). Communities tleanot have titles may not only lack
access to forest resources, but also to agrictilamd. Indeed the provision of secure

agricultural land tenure was the principal motigatfor the INRA land reform of 1996, and for
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the acceleration of titing under Morales. Thusdanequality — wherein communities and their
constituent households lack secure property rigiws arable land —is very likely to even further
increase the dependency of households on foredupt® This relationship between insecure
land tenure and poor households’ dependence ostforeducts has been well studied around
the world (Belcher et al 2005; Angelsen and Wurgf$13; Sunderlin et al. 2005; Grieg-Gran et
al. 2005). The literature suggests, however, thattype of forest degradation should increase
with poverty, and not just inequality; however sthmunicipal data provided no evidence for a
relationship between poverty as measured by hoilgependitures and forest condition
change. Simple and interactive models that inclyztecerty and its interaction with land
inequality resulted in a reduction in the overdalbf the model, and no significant relationship
was present in the data. The implication is thatenhis phenomenon may be occurring, the
data does not provide support for the hypothesisithis a primary driver of changes in forest
condition. Moreover, as forests become further a@egd, poorer households, who are already
dependent on forest resources for lack of stalbderadtive livelihoods, can become further

strained and vulnerable to economic shocks andiations.

Because poverty doesn’t explain the interactiveafbf income and land inequality on forest
change, another explanation emerges. Small schissence extraction by communities, while
potentially important depending on the systemargly the principal driver of forest condition

variability*®. The existence of high economic inequality sugg#sit elite groups exist, and in

“The study of the drivers of forest condition variability, deforestation, and forest degradation is itself complex
area of study. Factors that would not be considered “institutional” - especially commodity prices — are effective at
explaining large amounts of this variability (Manson and Evans 2007; Angelsen 2009; Rudel et al. 2009). This study,
and this field of study, focuses on institutions because of their capacity to serve as proximate mediators and
moderators of larger underlying drivers of forest condition variability.
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Bolivia (as elsewhere) these elites tend to cotbrlmost lucrative economies in the forestry
sector (Pacheco 2005). Poorer groups, under condibf economic inequality, are not only
largely excluded from timber extraction as an indyghey also lack any recourse to control the
degradation of the forests by forestry elites. Fadrtitles provide a mechanism to challenge
firms and other actors engaged in deforestationfamest degradation. When these titles are
present, poorer actors are empowered to contrdltle@mselves and often to make sustainable
management plans. While the existence of formaktior forest communities is not a sufficient
condition to ensure the sustainable managemeandf it does facilitate it even when economic
inequality is high and elites can exist. In otheras, formal land titles may provide an
important avenue for communities —even poor onsassert their claims to forest lands, and

this appears to affect overall changes in the ¢mmdof the forest.

A final pathway through which the interaction betéwencome and land inequality may manifest
in forest condition changes involves multiple levef governance. Given that the data analyzed
above was aggregated at the county level, it ionapt to consider how communities
themselves are relevant arenas of action in thergawce of forests. In particular,
heterogeneities and inequaliti@ghin communities are not effectively captured by thitadat,

and there are theoretical reasons to expect ttrat@@mmunity economic and inequality,
sociocultural heterogeneity, and even land inetyalay present problems for the sustainable
management of forests. In Bolivia communities vii@imal titles under the stipulations of INRA
are ostensibly autonomous, indivisible, and inal#a. An implicit assumption is that all
members of the community are democratic stakeh®ideihe governance of their land,
including forests. Thde factoreality, however, can be more complex. The follmywchapter

examines via a comparative case study the mechariswugh which intra-community
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inequality and heterogeneity might drive this iatgron between land and income inequality,
and argues that aggregate municipal data, sudtatanalyzed in this section, produces results

that cannot be fully understood without zoomindurther to examine communities themselves.

3.9 Conclusion

The findings of this county-level analysis can bemarized as follows:

1. Income inequality may compromise forest governangeomes, and is associated with
lower net income from forestry and higher illegagding

2. Land titling itself does not automatically redutiegal logging, nor does it lead to higher
net income from forestry.

3. When communities have logging permits, but not agaely formal land titles, illegal
logging may be reduced net incomes from forestry merease. However, the overall
change in the condition of the forest is not wgplained by these phenomena.

4. Land and income inequality interact, moderatingrtrespective effects on overall forest
condition change. The mechanisms that drive thexaction remain a puzzle, and further
information from the community level (in the follavg chapter) presents further

investigation of these.

The game theoretic model presented earlier inctiegpter provides insights into how collective
action can break down under conditions of inequalihese findings do suggest that, at the
county level, inequality does have an effect orcontes such as illegal logging and forestry
incomes; but the overall role of inequality in dmig forestcondition outcomes is not simple, but
interactive. It is impossible to say whether incameguality is the causal moderator of land

inequality’s effect on forest condition changeijfdhe reverse is true; indeed, compelling
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arguments can be made in both directions. When aoriti@s do not have titles, economic
equality may provide the basis for effective sosmhctions and group cohesion to improve
collective action outcomes. Conversely, when ecaaamequality is high, land titles may
provide a mechanism for effective and sustainabiemunity-based forest management and
meaningful exclusion of other actors. The next thiapmploys a community-level comparative
case study to explore these potential mechanismisalgo to elucidate the role of intra-

community inequalities and heterogeneities in dgviorest governance outcomes.

The histories of both income and land inequaliti3otivia have been intertwined for the past
half century. As land reforms began granting titesommunities — starting in 1996, and much
more aggressively since 2006 — the impacts ontfgsernance have remained understudied.
That decentralization has been occurring is iffits® very instructive with respect to
understanding the suite of likely forest governamgtomes in the future. Moreover, a robust
understanding of impacts of these reforms on fedlependent communities, livelihoods, and the
sustainable management of forests has itself resdatusive. This study has provided evidence
for an important relationship between income indityydand inequality, and land reforms in
general, and forest governance outcomes at theyctauel. For the first time in Bolivia’s

history, communities now have some meaningful acte$ormal land titles in the lowlands.
Mitigating the country’s long-standing land ineqtyalith these reforms does appear to have
been somewhat effective in producing desirableauts. Given that in other parts of the world
—such as in Indonesia — the effects of decenat#z andde juretransfers of land to
communities has been less well implemented with desirable results, this is good news for
Bolivian policy makers. At the same time, there many persistent issues that Bolivian policy

makers and people will have to confront in the feitieconomic and land inequality still persists,
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and the titling process remains less streamlinad thany would prefer. Non-timber related
pressures to deforest — particularly agricultural-likely persist, and Bolivia will need to seek
innovative approaches if it is to preserve its $tgan the face of such macroeconomic motive
forces. Conflicts between different actors willdii persist, and approaches to dealing with these
conflicts peacefully and justly will continue toave over time. Nevertheless, this analysis of
Bolivian municipal data provides insights into tiasées of economic and land inequality in

driving forest governance outcomes. Policy-makersifelsewhere can take useful lessons from
this case, and further analysis of the specifitofi@cthat led the issuance of logging permits and
land titles to meaningfully influence forest govanae outcomes positively will allow decision

makers to build and work with better institutions forestry reform.

Chapter 4 - Community Level Inequality, Local Netwaks, and Forest Governance: A
Comparative Case Study from the Bolivian Lowlands

4.1 Introduction

The previous chapter analyzed municipal data frativia to assess inequality as a driver of
forest governance outcomes. It was found that irecand land inequality — just two of many
other types of inequality — are variously assodatéh adverse outcomes with respect to illegal
logging and forest incomes. The two types of indiguander study interacted to moderate each
other’s effect on overall forest condition changet the mechanisms driving this moderation
were not revealed by the analysis. The purposkistthapter is to use data collected in 2012
from two Bolivian indigenous communities with forhtand titles — Cururtd and TIMTgrritorio
Indigena Multiétnicd lvirgarzama — to conduct a comparative case stioatyshows the specific,

local-level mechanisms through which inequality c#luence forest governance outcomes.
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Both communities have formal titles to their labdt differ along other dimensions of

inequality. Income inequality, wealth and asseguadity, and — crucially — institutional and
network-based in equality, which reflect powerfealiin important ways between the two
communities. These differences will be assessaticanclusions drawn to bolster the theoretical
understanding of how inequality and various typlseberogeneities drive forest governance

outcomes at the local level.

This chapter makes two principal arguments. Fesbnomic inequality as measured by income
and expenditures (the most common measures usgeMejopment organizations and scholars)
is insufficient to capture inequality and heterogjgnas it relates to processes that drive forest
governance outcomes. Income, assets, ethnicitykiastip can all play a role in coupled human
and natural forest systems. The degree to whictparticular type of inequality or heterogeneity
matters depends on the levels of other inequabtnesheterogeneities, along with other
community characteristics. In communities with morarket connectivity, inequality in cash
income may be more important, while ownership afipalar assets may be less important. The

converse may also be true.

Second, economic inequality, social heterogenarty, ethnic heterogeneity can produce
network-based inequality. Network-based inequaditysed in these communities by elites to
capture benefits from forest resources, and tolsameously shift the costs of environmental
degradation onto non-elite actors (Downey and &210). Both communities have network-
based inequality, but to different degrees and difterent conditioning factors. Network-based
inequality is generally lower in Cururd, and forgstiutcomes have generally been better
compared to TIM lvirgarzama. The factors that paelthis network-based inequality are

analyzed in this chapter, and further questionsittiarm the subsequent empirical chapter are



98

developed. Particular attention is paid to howitngbns can promotde factoenforcement of

de jureproperty rights, and how the adverse consequesfdasquality can be mitigated. The
analysis in this chapter demonstrates that the natidg effect of community land titling on
income inequality with respect to forest degradaticscussed in the previous chapter does not
imply that land titling is a sufficient action tadilitate meaningful collective action and

sustainable forest management.

This chapter is structured as follows. First, thlevant types of inequality are reviewed. Second,
the two communities are introduced and characterizbird, a qualitative comparison is made
between the types of inequality and heterogenbkdydre present in each community, and how
they differ. Fourth, social-network analytic toale used to show how network-based inequality
differs between the two communities, and how @nsmportant driver of local outcomes.

Finally, implications are drawn and further quessidor study are raised. The role of institutions
in effectively producingle factoenforcement ofle jureproperty rights is examined, and specific

guestions are generated that are investigatectiathsequent chapter.

4.2 Inequality and Heterogeneity at Multiple Levels

Inequality and heterogeneity exists at multipleslevof social organization, and it exists in many
varieties. It is of interest to many actors inchglpublic sector decision makers, private firms,
NGOs, and citizens. Inequality is studied becatgeitself important as an indicator of fairness

and social justice, and because it is an instruallgnmportant driver of societal, institutional,
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and socioeconomic processes. Inequality in Boliviguite high, with a Gini indeéX of 56.3,
slightly greater than its infamously unequal neighBrazil’'s 56.1. The previous chapter of this
dissertation provides a description of the histafrinequality in Bolivia. Bolivian society has
itself been concerned with inequality. At least anmed revolution (Victor Paz Estenssoro’s
revolution of 1952), and one sweeping political egval (Evo Morales’s election in 2006) have

been at least ostensibly a result of perceivedualy.

The geography of Bolivian inequality is complex arduably fractal in nature. Economic
inequality exists between departments, betweenipees within departments, between counties
within provinces, between communities within coastiand within communities themselves.
Economic inequality is often measured monetargyin@ome and wealth. However, assets are
also sometimes taken into account in scholarlyistudf inequality. Social, cultural, and ethnic
heterogeneity is another important variable in #aliSome communities have only one

ethnicity represented, while others are compridadany ethnicities.

While inequality and other heterogeneities can basured a number of ways — through
economic, sociocultural, and land-based measuesxample —scholars of environmental
sociology inequality is necessarily linked throyggwer to environmental degradation (Boyce
2002). Downey and Strife (2010) argue that inedyalieates conditions in which elites can
monopolize decision making authority, offload tlusts of environmental degradation onto non-

elites, and simultaneously benefit disproportiolyate®m the exploitation of natural resources.

The Gini index is a measure of inequality, commonly applied for income and wealth. It is based on the Lorenz
curve, a monotonic function that plots the percentage of individuals (or households, or other relevant unit of
analysis) against the percentage of income or wealth (or other indicator of interest) that they control. In a group
that had a perfectly equal distribution of wealth — wherein each individual had the same amount of wealth — the
slope of the Lorenz curve would be equal to unity; each 1% of the population controls an additional 1% of the
wealth.
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They refer to network-based inequality as havingqual access to social capital, which can

affect the flow of other benefits, rights, and ghlions. While most of these arguments have
been made using evidence from networks that arenalgand larger, the rest of this chapter

analyzes these processes at the local level iBaligian communities of Cururd and TIM

lvirgarzama.

4.3 Networks and Network-based Inequality

The empirical analysis from two lowland Boliviannemunities suggests that at the local level,

networks of actors are formed and sustained, aatdriequality is embedded in these networks
in such a way as to compromise collective acticgtwérk-based inequality is not well reflected
in other measures of inequality and heterogenligyther economic prosperity nor belonging to
a particular ethno-linguistic group necessarilyfeothe benefits associated with being in a key
network. Networks coalesce around a variety ofractaracteristics, including economic status
and group membership, but also due to politicabeigncy and shared ideas (McDonald 2011,
Lin 2000 “Inequality in Social Capital”). The forrii@n of these networks therefore depends on

the history, and the specific context of time afate.

Studies of networks and their role at the locatlere very limited. However, their importance
at higher levels of governance (Domhoff 1993; Bustchl 1997), it is possible that networks are
also important at smaller scales. To what exteesd®longing to networks confer additional
privileges to individuals, beyond what is confertsdother measurable characteristics like
wealth, income, caste, gender, and ethnicity? €hkelts of this comparative analysis from two

Bolivian communities suggest that the answer iseatgdeal.
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4.4 Data Collection and Methods

Data was collected between June and July of 20Cumrd and TIM lvirgarzama as part of a
larger international project with components infbBblivia and Uganda funded by the National
Science Foundation’s Coupled Natural and Humanefysprogram (CNH). Multidisciplinary
research teams, coordinated by the Bolivian NGOt dar Studies in Economic and Social
Realities (SpanisiCentro de Estudios de la Realidad Economica y $amiaCERES) were
dispatched to these sites to collect data utilizheglFRI (International Forestry Resources and
Institutions) methodology. Data collection was sonpgd in part by the National Science
Foundation® and the Center to Advance Research and Teachihg iSocial Sciences
(CARTSS). This standardized approach involves hysal measurements of forest conditions
through a robust sampling methodology, along wethdistinct forms to capture key institutional
and socioeconomic characteristics of these coupdéaral and human systems (or social-
ecological systems). Household surveys were aledwzied. Given the small number of
households in each community, it was not necessagmple households. Instead, all
households that were available were surveyed, asl households in both communities were
reached (two households could not be reached inrGuand four households could not be
reached in TIM lvirgarzama). In total, 45 houselsolere surveyed — 20 in Cururd, and 25 in
TIM lvirgarzama. One challenge in the field wasedetining what constituted a household. The
IFRI approach defines a household as a group afeglindividuals who share a living and
cooking space. This definition still leaves someroguestions, as newly married young people,

for example, may spend time living and cooking mltiple physical homes. Other households,

'® Grant # DEB-1114984
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particularly young ones, might in principle haveittown physical living structure, but in

practice eat and sleep with extended family elseshe

The IFRI methodology is designed to be flexibled @ermit many different types of local
contexts to be studied. CERES Bolivia has a lostphy of collaboration with the IFRI network,
and has developed a number of important in-houwagegies for collecting relevant data. These

include:

(1) Constructing an agricultural calendar with commyniembers to understand what crops
are important, in addition to how, when, and wheey are grown

(2) A participatory mapping exercise to ensure thatcttramunity limits, and the forest
limits are clearly understood

(3) A community meeting wherein local peoples’ opinians solicited on the most pressing
challenges that they face with respect to foresegmance and other topics

(4) Community-led institutional mapping, wherein keganizations and actors are

diagrammed in relation to each other.

Throughout this process, key informants from thecnity are consulted to provide
gualitative background information and context, ateib to discover key facts about the

community, the forest, and the local people.

The household surveys were designed to ascertaideavariety of demographic,
socioeconomic, and institutional information at boeisehold level. These surveys were
explicitly constructed to supplement the broad@&lifmethodology, which emphasizes the
importance of forest user-groups. Forest user-graup defined as groups of individuals who

use the same forest resource, and have shared aigtitresponsibilities over these resources.
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Household surveys were thus instrumental in detengiexactly who uses what resources. In
the field, these conversations with household hegds used to determine the types of networks
that different actors were embedded in. This wasibte by cataloguing familial relationships
between households, and triangulating these rakttips with user-group membership and also

expressed opinions about extractive practices.

Both communities had been visited by CERES in Z006ther projects, and qualitative
community-level from those visits is used belowmarily to provide complete descriptions of
the communities’ sociocultural histories, socioemoit characteristics, and institutional
histories. Household survey data is availabletiese€ communities from 2007 as well, but the
survey applied in 2012 was sufficiently differehat longitudinal comparisons — particularly

with respect to inequality and heterogeneity — werepossible.

The following sections describe the two communities

4.4 Cururu

4.4.1 Biophysical site information

Cururu is situated in the department of Santa Qraze to the border of the Beni department
(GPS coordinates -15.818889, -63.333333). Thestharsvo largest departments of Bolivia,
and they are home to large tracts of tropical foil@ata was collected in Cururt in July 2012
using an abridged version of the IFRI (Internatldf@restry Resources and Institutions)
framework, along with a household survey that wasdiad to all available households in the
community. In addition, data was collected usirgftiil IFRI protocol in 2007 as well as
another household survey. The landscape is topbiga|y flat, extensive, and traversed by

many meandering rivers and streams that all ulefgdtow to the Amazon. The forested
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landscape is wet and humid, averaging over 8@DBZ mm) of precipitation annually. Most of
the rain falls between October and April, withidttomparatively little precipitation between
May and September. The forests of the region angelto dozens, if not hundreds, of common
tree species. Many of them, like mahogany anddhelsox treeHura crepitans) command a
high price on global timber markets. Others haveartant local uses for medicine, food,
hygiene, and even potable water during expeditiotasthe jungle. Wild chocolate plants grow
in the region, although it is not widely harvestedsale or export as of July 2012. Figure 4.1

shows the location of the community within Bolidad the province of Guarayos.

Figure 4.1 Location of Cururu
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Source: CERES 2007
4.4.2 Community history

The Guarayo people arrived in the modern day paavsf Guarayos in the T&entury

(Nordenskiold 1917), as part of the larger Guanawvasion of the Inca empire. The Guarayo
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language is still mutually intelligible with the mlw more widely spoken Guarani dialects, which
enjoy prominence and official status in both Baligind Paraguay, and comprise thenbst
widely spoken language nationally in Bolivia. Ire tha" century, Jesuit missions were
established, and the Guarayo people entered inighty dependent relationship with them. The
missions were the most important centers of ecoa@md cultural activity in the region. The
Jesuits were expelled in 1767 by order of the §taciown, but other orders continued to
actively run the missions. In particular, the Fiaoan missionaries maintained a long-term

presence in the region.

During the time of the Franciscan mission, the ltrad the community of Curur( currently
occupies was a penal colony for the mission basédfadhe nearby Yaguaru mission.
Community members who broke local laws were brotgi@ururt for forced labor including
sugar harvesting and processing and producing allcAk the leaders of the mission left during
the missions’ decline and departure in the 192@snbers of the Yaguard community continued
to cultivate the land in Cururd, and to pass thatllon to their descendants. However, the

community did not become a fixed population centdil decades later.

In the 1970s, the heads of two families from Yagualyaboo and Macue — began to spend
more time cultivating their inherited lands in CriruThe Yaboo and Macue families both had
family lands in Cururu, and were regularly travglivetween Yaguaru and Cururu to cultivate
their land. As the population began to grow in Yag and the amount of land per person
diminished, there was ever more impetus to colomiaee land in Cururd and settle their
permanently. Yaboo and cue rallied 14 male houskhehds to found a permanent community
in Cururd, and to establish cultivable lands fartetamily there. The most immediate problem

that they faced was the lack of a school in theroamity. If they were to settle in Cururu
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permanently, their children would have to makeatdious journey between Yaguaru and
Cururu every day if they were to be educated. Maoystained that “Our children had to travel
to Yaguaru to study, and this was very painfuldetbecause we were never sure if they were
eating or keeping well. So we decided to buildlzost inside the new community.” To deal with
this, the new community members of Cururu builtlao®l in the village in 1993. After the
school was constructed, they contracted a prieshomnt their new community, inaugurating it

as “Santa Teresita de Curur(.”

In 1995, the community was locally recognized bgfectural and municipal resolution in
Urubicha. They were given legal status as an am@ous community with nationally recognized
boundaries in 2002, covering a total of 26420.8zdres. Cururu is one of many communities
that are located within the Guarayos TCO. As fahasational government is concerned, the
TCO is responsible for much of its own governameeluding forest management. Because the
TCO is large, and consists of many historicallyssafe settlements and groups, communities

like Cururd have been given land and autonomy withe TCO.

4.4.3 Socioeconomic description of Cururd

The community itself consists of 24 householdsi(@ef as groups of related individuals who
share cooking and living space), although thereclaser to 50 married couples, almost all of
whom have children of their own. Including childréime population is approximately 170
(estimated by multiplying the average size of syegehouseholds by the number of households)
although an exact number could not be ascertaiiveth ghe high birth rate and large number of
infants — the community does not maintain a currester of all community members including

babies, and two households could not be conta¢teslcommunity is located in the county of
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Urubicha, approximately 20km from the small towrubich& (population 4,500) and slightly
closer to the town of Yaguaru (population 1,500)e Thhabitants of the community are all
ethnically Guarayos, and all speak the Guarayagulage. Nearly all members of the community

also speak Spanish well, with the exception of setderly members and the very young.

Cururua is very much within the economic spherenfitience of the larger settlements of
Urubicha, Yaguaru, and the provincial capital oté&scion de Guarayos. Many members of the
community, particularly the men, travel to thesernse for day-wage work. Food crops and
animal products from the community are frequentlig $n these markets. The median monthly
income in the community is 1900 Bs. (271 USD), with a very high standard deviation of
1694 Bs (241 USD). In other words, the apparerguaéty within the community is very high

in terms of cash income. This inequality is calladparent” because goods and even cash are
often shared between so-called “households,” mamyhach are closely related (the male heads
of two nominally distinct households may be firstisins or even brothers, for example). The
median household size is seven, meaning that thareaverage of $38 per month per person, or
$1.2 per day. Given the large disparity in casloiine among households, there are many
individuals who have virtually no cash income &t\Alage labor is by far the largest source of
household income within the community. All houselsotarn at least some of their income from
wages, and the majority (75%) households explicitigracterized wage income as a very
important source of household income. Figure 4@vshthe distribution of monthly income

among households of the community.

Figure 4.2 Histogram of total household income
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There are only a few households that have relgtiviglh household incomes, and even those do
not add up to more than a few dollars per persom@g given the average size of the

households. The community can therefore be charaetkas generally impoverished.

However, the low cash incomes do not tell a conepdsdry. While cash incomes are low, and
community members have very low savings, they de lvdher assets. First, since the legal
consolidation of the community in 2002, all comniymhembers are legally entitled to the use
and management of 50 hectares of land. In realdyhouseholds actually use and cultivate
anywhere close to this amount of land. On avereg@munity members actively cultivate an
average of just 3.9 hectares, with a range betWdeand 10 hectares. The implication is that
subsistence agriculture is critical for the comnyimembers’ livelihoods, with 78% of
responding households producing at least 90% af fired by themselves through agriculture,

hunting, and fishing. All households participatesubsistence agriculture, with widespread
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cultivation of yucca, maize, bananas, rice andtpeta In general, households that have higher
incomes tend to produce somewhat less of theirfoat. The few households with particularly

high incomes also produce a particular small prisgoiof their own food (p=0.02, r = -0.61).

Apart from income, there is also considerable imditguwith respect to animal ownership. Pigs
and chickens are the most common animals ownedfoynunity members. There are also

several ducks, and a large number of dogs whoamentinally “owned.”

With respect to wage labor, the Indigenous Manageakan for timber is extremely important.
In addition, profits from the sale of timber arstdibuted as a bonus to all community
households. These bonuses are quite small comfmatied wages that households earn from
participation in the community timber enterpris@éeTindigenous Management Plan and the
community’s utilization of timber and other foressources in general is discussed in more

detail below, as it is central to this study.

In addition to the subsistence livelihoods that ptament cash income, the community members
have a number of assets. The community memberalismall houses made from wood with
thatched roofs. All individuals in the communityMeaaccess and use rights to a house,
irrespective of age and sex. Most married adul® lnavnership over their houses, in that they
hold property rights up to and including exclusiights. Motorcycles were also universally
accessible, though not all households directly a@ihem. Given that many separate households
have close relationships, community members tltat'dpersonally own motorcycles can quite
easily share or borrow one from a relative. Ha\angess to transportation is essential for many
households. With a motorcycle, they can travel toditha or Yaguaru for day wage labor,

transport goods to sell, and make purchases i toaekets. On the flip side, liquid fuel for
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motorcycles is a non-trivial expense for communiggmbers. Of the 13 households that reported

regular expenditures on fuel, the average montkpeediture was 124 Bs. ($19.53).

Given the aforementioned income, expenditure, amdifgs of community members, Cururd

can be broadly characterized as a poor subsistms®d forest community. Poverty, as
measured by income, is mitigated by a relatively feeed for cash income and substantial assets
in land and other possessions. However, the contgnisnalso vulnerable to natural risks such as
flooding and drought Of the 20 households that virerviewed, 11 cited memorable losses of
income and assets to drought, and five to floodihgesses in the family also present a serious
threat to community members’ livelihoods, with nimeuseholds citing significant losses of
assets or income due to illness. In general, contsnarembers lack effective insurances against
the losses that these risks can generate. In rmassschouseholds can do nothing to recover their
losses from natural hazards apart from spendingliraited savings if they have them at all, or

borrowing money at interest rates that often ex&d, according to a local economist.

4.5 TIM lvirgarzama

4.5.1 Biophysical site information

The Comunidad Indigena Yuracaré del Rio lvirgara(@aTIM Ivirgarzama) is a small forest
community in the Cochabamba department, locatedively near the high-traffic paved

highway connecting the cities of Cochabamba andaSaruz de la Sierra (GPS coordinates -
16.904444,-64.860833). The community has a settieaygproximately 25 kilometers north of
the highway, alongside the Ivirgarzama River. Tiaate is similar to much of the Bolivian
lowlands, with precipitation averaging between 228@ 2500 mm. per year, an elevation of 250

m., and temperatures that most commonly fall betvi&e23 degrees Celsius. At the landscape
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level, there are two primary biomes that coexisbdplain forests, and savannah shrub and
woodland. The floodplain forests are widespread,@n become inundated with water for
months at a time. The community members live ia gart of the forest for much of the year, but
often times move to the nearby town of Ivirgarzamieen the forest is flooded and impregnable.
These forests are home to over 80 species ofdfeehich between 15 and 20 have significant
commercial value. These valuable species includbér species like cedar (which has virtually
disappeared in the last 10 years) and laurelsgakotih many non-timber species such as oil-
producing palms and fig species (CERES 2007). bv2Between 23 and 25% of the trees in the
forest were characterized by researchers as valwaldxtremely valuable, with the remaining
species of low or no economic value. The savanhalbsand woodlands exist between nearby
rivers, where soils are drained too poorly to suppee life. These areas can also flood, but
these lands are used less by local people for ecioractivity because they are not agriculturally

productive, and do not produce many important gsewith the notable exception of fish.

The distribution of valuable trees has been chapguith marked degradation in many tree
species. Commercially valuable species are especdak, and other non-valuable species have

also been degraded (CERES 2006).

4.5.2 Community History

TIM Ivirgarzama is a largely (but not exclusivebthnic Yuracaré community with a TCO title
in the Cochabamba lowlands, east of the Chapaee basin. The Yuracaré people are
indigenous to this region , and have occupied warfmarts of it over time. TIM Ivirgarzama is in
essence an offshoot community of the larger Yuggaoup that lives in the Yuracaré TCO in

and around the town of Chimoré.



112

As peasants who lived under an essentially feutaigstem prior to the 1952 revolution

slowly began to farm their own lands, they alsodmetp spread out, and migration within the
lowlands of the Cochabamba department acceler@tedsearch for land that could be farmed
reliably was the primary impetus for these migratmovements. The Antezana family moved to
the area around the banks of the Ivirgarzama toveet up farms in the 1970s as a part of this

slow intra-lowlands migratory movement other paftthe lowlands.

The Yuracaré people that inhabited the area sudingrihe Ivirgarzama river (essentially, the
Antezana family and several other families; hesgdfie Ivirgarzama-Yuracaré, to distinguish
them from other Yuracaré groups) — with more pemnaand urban settlements in the emergent
town of Ivirgarzama — began to see important chamgéhe 1980s, as a wave of migrants from
the highlands to the lowlands began to accelefdtis. wave was largely in response to the
structural adjustment policies of Victor Paz Esseme’s second government, which led to the
removal of thousands of miners and other state @srkom payrolls. These former workers,
who were primarily ethnically Quechua and Aymaragde from the highlands, began to seek
land for subsistence agriculture and small busiimeize lowlands, including the areas inhabited
by the Yuracaré people. Because this region iegudtse to the city of Cochabamba, and
moreover almost directly along the road to the oft§ganta Cruz, it has been particularly
attractive for migrants from the Bolivian highlands a result, land tenure regimes have been
less clear, and even today continue to evolveféereint groups stake claims, and see conflicting

claims negotiated or arbitrated.

The Ivirgarzama-Yuracaré began to stake out clain@nds around the Ivirgarzama river. The
Antezana family, who had lived in the region ptiothe wave of immigration from the

highlands, were among those who began to more sgjgedy convert and colonize the forested
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lands surrounding the river for agriculture. Thisgess of colonization continued into the 1990s.
The Antezana family, along with other Ivirgarzamaracares, petitioned for a formal title to the
land via the TCO process initiated by the INRA iawl996. As with many other indigenous
communities across Bolivia, the process was slodvudiimately hindered by bureaucratic red
tape. At the same time, other groups began to ax#arearby lands, and some had already
established coca growing operations and other @tuie in the areas adjacent to — and arguably
within — the territory that they considered thearo In the mid-2000s, after the INRA law was

passed, the lvirgarzama-Yuracaré people were ald®ivly formalize a TCO title to their land

(shown in Figure 4.3 below).

Figure 4.3 Location of TIM Ivirgarzama
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The community is marked in red. Source: CERES 2007
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Because the lvirgarzama-Yuracaré people are fawinber, securing this territory involved
coordination with several other geographically dised Yuracaré communities. A total of six
communities jointly petitioned for land titles. TThevere eventually granted the title with the
collective designationTerritorio Indigena Multietnico del Tropico de Caadtambd (TIM —
TC)." Each of these communities is represented by tine saordinating office in the city of
Cochabamba. The joint territories hold theejurerights and obligations of the TCOs; but in

practice, each community is fully autonomous.

This process was not immediate, and several cesmfhiccurred prior to securing this title. Other
groups of colonists were using land that the Ivizgma-Yuracaré considered to be theirs. A
series of conflicts with neighboring communitiesddater, groups of settlers that were staking
their own claims in the same territory, were ultiaty negotiated or adjudicated by INRA. The
result was the Ivirgarzama-Yuracaré being awardeda TCO titles to the land shown in red
above in Figure XYZ. Although the community maintaiade juretitle to this land, there are

still de factothreats to their tenure security. In particulare group of settlers — the Lagunillas
community - has converted significant parts ofribethern tract of the Ivirgarzama-Yuracaré
peoples’ land for coca production, and these settlave reliablele factocontrol of the land.

The implications of these threats to tenure secand management rights are discussed in later

chapters (CERES 2007).

Y Each community is technically referred to as a “Consejo Indigena Yuracare” (Indigenous Yuracare Council). They
are the Consejo Indigena Rio Sajta (CIRIS), the Consejo Indigena Yuracare Rio lvirgarzama (CIYRI, or TIM
Ivirgarzama), the Consejo Indigena Yuracare San Salvador (CIYSS), the Comunidad Indigena Trinitario San Marcos
(CITSM), the Consejo Indigena Originario El Progreso (CIOP), and the Consejo Indigena Yuracare Uriyuta (CIYU)
(Querejazu 2005).
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4.5.3 Socioeconomic description of TIM lvirgarzama

TIM Ivirgarzama, while ostensibly a Yuracaré comiityris actually multiethnic. In 2007, 20%
of the households had one non-Yuracaré membef18,3t had increased to roughly 30% (8 of
26 households surveyed). Virtually none of the camity members speak the Yuracaré
language, and Spanish is the clear lingua francedimmunity members of all ages. The rise in
the number of non-Yuracaré households is relateh¢ming immigration from the highlands.
Ethnically Quechua and Aymara speakers continuedwee to the lowlands, and sometimes
marry into the TIM lvirgarzama community. This irtkange between community members and
non-community members is especially facilitatedhmy particular livelihood strategy that the

community members take.

Effectively, they have two livelihoods that co-éxisnd even two settlements that they
alternately inhabit. Community members spend sohtleenr time in the TIM territory itself,

where they fish, hunt, and cultivate crops suchaes yucca, corn, bananas, coca, and chocolate;
they also spend a considerable amount of timediwnrthe town of Ivirgarzama, where most
community members have a secondary home. Communeitybers work as wage laborers when
they are in the town of Ivirgarzama, and many tréaek and forth between the two settlements
with regularity, depending on the season, the laleeds in the field, and the availability of work

in town or elsewhere.

lvirgarzama itself has a population of approxima&BO00 as of the 2001 census and according
to local people it has continued to grow since tliBetause the major highway connecting the

cities of Santa Cruz de la Sierra and Cochabamésepahrough Ivirgarzama, it is highly
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connected to Bolivian national markets, and is k&eg0 economic conditions in the country as
a whole. Thus, community members do participateash economies, especially given that
much of their time is spent in the urban settlem&he distribution of cash incomes is highly
variable on a monthly basis (Figure 4.4 presetistagram of household incomes). The median
income for the community is 2000 Bs. (337 USD) vatetandard deviation of 1424 Bs. (203
USD). With an average household size of just ufiderpeople, this is approximately $2.50 per
day. Households spend an average of 976 Bs. (189 P& month on food, and 300 Bs. (42

USD) on fuel, for both transportation and cooking.

Figure 4.4 Income Distribution in TIM Ivirgarzama
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This distribution reflects that fact that some heh@ds have very high incomes, while others
have very small incomes. Moreover, cash incomesigidy volatile, and exhibit seasonal and
inter-annual variation. Cash income is more impurteghen households are not producing their

own food, and cash income is more available wherk@@onditions are favorable in
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lvirgarzama and in Bolivia in general. In genecash income is very important for households
to meet their basic needs, and most householdsteelibhat wage labor was their most important
economic activity. On average, households prod&c4%4 of their own food, with a very high
standard deviation of 22.4%. Moreover, higher egymouseholds tend to produce more of their
own food than poorer households (r = 0.58, p<0.8dggesting that poorer households may be
stretched doubly thin with respect to the provisidtheir basic needs). Monthly food

expenditures in

Households in TIM Ivirgarzama are susceptible tmmber of risks and economic shocks. The
lowland forests of Cochabamba are prone to flogdangl do so with some regularity. Although
seasonal flooding is a natural characteristic efltital ecosystem, it has consequences for
people. In wet years, where flooding is severectuing 2012, when this data was collected, on
the heels of an even more devastating flood seas2®l1- crop loss can be high, and yields
can be difficult to recover as the community’s &dbnds become inaccessible. Structural
damage to houses and roads along the river is conmtbe region as well (Figure 4.5 below
shows damage from flooding in 2011 in the nearbgaine river basin). In severe flooding
events, road damage can cut off access to magkatsanterrupt economic activities for long

periods of time.

Figure 4.5 Flood Damage in 2011 in Chapare
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Most households (22 out of 26) reported that flagdivas the most severe risk that they faced.
The second most important threat to peoples’ weilidpis illness. Eight households reported a
severe illness within the past year that caused@u@ losses, and access to medical treatment

is limited for most community members in most cases

TIM lvirgarzama can overall be characterized as@ gommunity with two key settlements,
one rural and embedded in a forest, and anothanuithe people produce some food, but
largely depend on wage labor for their livelihoodsn-timber forest products such as fish and
game are also important supplements for househbiader extraction represents a small part
of the economy, but not all households benefit fibrihis is described in the following section,
which compares TIM lvirgarzama to Cururd with redpe forest resource management and its

relationship to inequality.

4.6 Local Forest Management in Cururu

Cururu has a consolidated indigenous managememfgiaustainable timber extraction. The

community is situated within the Guarayos TCO, @sananagement practices are situated
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within the context of the TCO'’s rights and obligais. The indigenous management plan is
governed by the community’s autochthonous instilytAIMCU (Asociacién Indigena
Maderera Cururyior Indigenous Timber Association of Cururt). Hsvapproved by the national
forest superintendent (SIF) in 2001, but in pract@s already extracting timber prior to that.
The Guarayos TCO itself coordinates the activitieiss constituent communities, including
Cururd, through it€entral de Organizaciones de los Pueblos Nativoar&ws(COPNAG, or
the Center for Guarayo Native Peoples’ Organiza)io8IF and COPNAG both emphasize
sustainable forest management in their officiatehie and in principal only approve and
coordinate extraction that is considered to beasugble according to a number of criteria.
COPNAG, and the TCO Guarayos, was indeed formegtliarn response to the perception that
outside interests were unsustainably exploitingyimmal resources in the 1980s and 1990s

(Vallejos 1998)'8

AIMCU was founded as a community organization a&&b governance in 2001. Prior to
receiving explicit approval by SIF (all indigendirmber management plans require such
approval), AIMCU extracted timber in coordinatiofttwthe neighboring Salvatierras
community. During this time, the NGO BOLF&tbegan coordinating with a number of
community members to develop a new sustainablstfonenagement plan. BOLFOR ceased its

operations in 2008, in part due to increasing mdomarwithin the Morales administration to

18 Chapter 5, which focuses on institutional design in these communities, describes these organizations in more
detail.

' BOLFOR was supported by USAID money, through the private firm Chemonics, which implements much of
USAID’s international agenda. Chemonics is a for-profit firm that has received more than $700 million in contracts
in recent years; USAID does not track or monitor the activities of Chemonics sub-grants, stating that it lacks the
resources on its website (USAID 2012).
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stop the influx of USAID dollars. After obtainingparoval from the superintendent, the

community continued to harvest timber accordingglan.

When AIMCU initially obtained approval for its plaa hierarchical governance structure was

proposed (Figure 4.6).

Figure 4.6 — AIMCU Hierarchical Structure
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In practice, most of these positions were neviadijland only three individuals hage facto
decision-making authority and power in the orgaiira These three individuals — Raul,
Ramoén, and Judh- are ostensibly the coordinator, the extractiomiistration head, and the
forest inventory/extraction coordinators. In preetithey jointly control all sales negotiations,

administrative decision making, forest inventorg amonitoring, and work crew supervision.

* These are not the real names of these individuals. These and other names have been changed to protect the
privacy of the individuals, in accordance with the IRB Protocol #12-0230.
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According to Raul, when AIMCU was approved in 20idivas agreed that after operating costs
were covered, 3.5% of forestry revenues would go@PNAG, another 5% to the Cururd
community administration, and 15% to social prgentluding improvements to the school,
infrastructure for water, and other infrastructt@emmunity members report that in practice,
projects have not been funded by revenues from AMGUt profits are shared among
households. Typically, profits are very small, &mdiseholds receive on average 500 Bs. (71
USD) per year. The benefits from forestry to thenownity are, therefore, largely in the form of
wage labor. All households participate to varyiregees in timber extraction, and are paid for
their time on the work crews. Teams of approximalé&-25 me and 2-4 women (who work as
support staff and field cooks) set out for 20-39 dacursions to selectively extract valuable
timber species approximately three times per ydany community members expressed
dissatisfaction at the amount of work that was latée, and also at the lack of investment in
community projects. On the other hand, communitynimers were generally grateful for the
opportunity to earn wage labor in the communitglitdbecause it doesn’t require travel to far

away towns and cities.

Overall, Curura has a functional community-baseégbmanagement regime wherein all
community households derive some benefits frormttaral resource, primarily through wage
labor. In spite of these benefits, a few individulaave captured most of the decision-making
authority, and also capture some benefits fromstoyeMoreover, they use their power to
determine how other benefits from forestry — pattdy, jobs — are distributed among other

households.

4.7 Local Forest Management in TIM Ivirgarzama
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When TIM Ivirgarzama was established as part ohtloee diffuse TIM — TC TCO, forest
management rights were also conferred to the contynn indigenous management plan for
timber was drafted and approved, for the northemign of the community territory, but no
coordinated extraction has actually occurred te.dhis is due in part to ongoing conflict with
another community in this area, who has stakeagucultural plots primarily for coca
production. Other factors may also be at play elatively small number of community
members control the community government, and scomanunity members suggested that this
elite group has struck a deal with the other comtgwrherein they receive monetary or other

benefits in exchange for not pursuing further adjation of the conflict.

Nevertheless, timber extraction does occur in TWivglarzama. Out of 26 households, 9 are
actively engaged in timber extraction, but not adow to an approved plan. These activities
therefore constitute illegal logging. Apart fronetbommunity government itself, there are no
other organizations wittle factoauthority or oversight over these activities, #mely proceed
with the participation of these groups. The mayooit the community members, who are not
involved in timber extraction, consider it to bsignificant problem and a source of conflict
within the village. According to local woman whoshiaeen in the community since before it
started, “[The extended family principally engagedlegal logging] extracts timber wherever
they want, without consulting the assembly. Theydbshare their incomes with the
community, even though we agreed early on that D&y profits from timber extraction
should be returned to the community for reinvestmeénere’s hardly any valuable timber left,
and many of the forest animals and plants have bepleted.” This sentiment was widely
shared; in addition to the perceived unjust distidn of forestry benefits, there was also

widespread concern over forest degradation duadbeacked illegal logging.
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The quantity of timber extracted by this groupat known, and no records are available.
Interestingly, there was tension in the communugrahis issue, but those who were actively
engaged in illegal timber extraction were largeliimg to discuss it. Overall, TIM Ivirgarzama
does not have a functional or coherent communigetddorest management regime. The
benefits from its timber resources are almost elyticaptured by an elite group, and forest

degradation is perceived to be high.

4.8 Comparative Analysis: Inequality, Heterogeneityand Forest Governance

As described previously, inequality and heteroggrestist in many forms, and can play an
important role in facilitating or compromising efteve collective action in forest resource
governance. In both communities, income inequaifirly high. As Poteete and Ostrom

(2004) find, different types of inequality and heigeneity can have different effects on forest
governance in different contexts. As was showieégdrevious chapter of this dissertation, at the
county level, Bolivian land inequality and inconmequality may be associated with adverse
forest governance outcomes — illegal logging artdbeaefits from forestry. Overall forest
condition change is linked to both land and inconegjuality, in such a way that the two appear
to moderate each other’s effect. Looking at Cuand TIM Ivirgarzama is instructive in
understanding the mechanism through which thesestgpinequality, and also other forms of

heterogeneity, might drive forest governance outam

4.8.1 Economic Inequality

One limitation of the data that is often deriveahfr national censes and also community-level
surveys is that monetary economies are assumeglidhy measures, such as the one imputed

by World Bank researchers to assess county-leeguiality (Arias and Robles 2007), are often
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focused exclusively on income and expenditure afdér spatial scales, these are extremely
useful measures of poverty and even well-being.\Mznmolars have attempted to develop new
proxies for well-being that transcend the focusrmome of the GDP, and such indices as the
Human Development Index (HDI) and the Genuine Rrsgiindex (GPI) are the results of these
endeavors. In spite of these efforts, at the scdlesich these indices are applied, they have
been found to add complexity, but not much deseegiower, to GDP (Delhey and Kroll 2012).
While the argument that additional indices of weding do not add much beyond what GDP
reveals is statistically robust, the conclusionasthat other measures of well-being don’t
matter. Rather, the implication is that it is difflt to condense the information contained by
these multiple measures into a single useful intteaddition, different measures are more

important in different contexts.

Cururt and TIM lvirgarzama present an excellenngpla of different measures of well-being
(and consequently, inequality) being disparatelgonant in different contexts. For cash

income, for example, the Gini index for Cururt i4Z) compared to .31 in TIM Ivirgarzama,
although bootstrapped standard errors reveal himtifference is not statistically significant (p

> 0.1). Since virtually all households were sungeyather than a particular sample being taken,
it is debatable whether or not it is meaningfuéstimate standard errors for comparison between
these sites (Gamboa et al. 2012). Figure 4.7 sladvesenz curve for both communities’ income

distributions.

Figure 4.7 — Income Inequality in Cururtd and TIM Ivirgarzama
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Lorenz Curves of Income Inequality
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Given that a near-census was taken in both comragnit is conceivable that the difference in
inequality between the two communities is indeed, mather than a statistical artifact.
Regardless, it is a fairly small difference — botimmunities have very similar average income

levels, and the distribution of cash income witbath community is comparable.

Other measures of economic inequality presentfardiit picture, however. A cursory visit to
either community will reveal that households varyhe number of animals they possess. In both
communities, chickens and pigs were two most ingmtranimals that households owned. Some
families owned ducks as well. These animals aremapt for both subsistence and cash
income, depending on a household’s particular onstances. To visualize the distribution of
chickens — by far the most numerous and commoritydr@mal in both villages — a Lorenz

curve was constructed to reflect chicken possegsigure 4.8).

Figure 4.8 The Lorenz Curves for Chicken Ownershipn Cururd and TIM lvirgarzama
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Lorenz Curves of Chickens
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The Gini index for Cururt is 0.54 (SE = .06), comguhto 0.77 (SE = .05) for TIM Ivirgarzama.
This difference is marginally significant (p < Q.&Jthough such statistics should once again be
interpreted only as a heuristic given that the dagee more akin to censes than a samples. This
figure presents a very different picture of ecormmequality between the two communities. It

is worth noting that both communities are rathezqual with respect to the distribution of this
asset. In Cururu, the less unequal of the twogthee still a relatively small group of people that
control a disproportionate share of chickens. TWigarzama, however, is even more extreme —
15 households have no chickens at all, seven holdsebwn between two and 20 chickens, and
one household owning over 50 chickens by itsele iFhplication is that income is an important

but insufficient measure of intra-household inegyal

To what extent does economic inequality faciliateompromise collective action in natural

resource management? In TIM Ivirgarzama, one mewiepoorer household stated that,
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“There is hardly any valuable timber, and it's @ifgd by themaderero$* My sons have gone
to the city to find work, and they send money baakhy would we extract timber when we need
to look after our basic needs?” Conversely, agedpnt from a household that does extract
timber said that, “We extract timber because wablke to, and it pays well. Other members of
the community may want to extract timber too, Inaytdon’t for their own reasons.” This
disparity in perspective on timber extraction wittihe community was common, but it is not
explained by economic inequality alone. That spahyr households that struggle especially to
make ends meet are not in a position to spendamdeobuild social capital necessary to
participate in lucrative forestry activities. Fugtimore, in TIM Ivirgarzama — where inequality
with respect to chickens, an important asset,gh kihouseholds that are poorer in this metric
tend to produce less of their own food, and theeesfely on cash income as a livelihood
supplement to a greater degree. The results ofplsilinear regression between chicken
ownership and the percentage of food consumptianalousehold meets through its own

production are shown in Figure 4.9 (p < 0.05).

Figure 4.9 Household Food Production vs. # Chicker@wned

*! Individuals who harvest timber, although households are a more relevant unit of analysis for this case as the
benefits from forestry accrue at the household level.
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On the other hand, in Cururud, where inequality wébpect to chicken ownership is lower, and
households generally grow much more of their owodfao such relationship exists. The
reduced need for cash in Cururd may thus moddnateftect of asset-based poverty and
inequality on qualitative livelihood outcomes, grethaps moreover collective action. In TIM
lvirgarzama, there are much clearer divisions withie community, and it is useful to examine

the networks that have formed around these disgirozips.

4.8.2 Network-based Inequality

In TIM lvirgarzama, the households engaged in timdbéraction constitute a user-group (locally
referred to asnadererosyhich roughly translates to “timber extractors'english), which is
usefully defined by IFRI as a group of individuallo use the share the same recognized rights
and obligations over a particular resource. aglereroof TIM Ivirgarzama are largely part of
the Antezana family, with three exceptions. TheeXxanas were the drivers of the formation of
the community in the late 1990s. In order to coigdsdé the community members needed to be

brought into the fold to strengthen the petitionlémd and title. Because the lvirgarzama-
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Yuracaré were a diaspora of a broader Yuracarg weee rather integrated with non-Yuracaré
populations prior to and during the titling procedssessence, the community was largelydn
hocstructure created to secure land tenure, and otastnongly based in a historical community

with shared language, history, culture, land, adition.

As non-Yuracare individuals began to marry into¢benmunity, the Antezana family and other
households with longstanding relationships witmth®egan to constitute a local elite. This elite
group is characterized not only by exclusilefactocontrol over timber extraction, but also by
key positions in the community government. Theahten-Antezana households that are
involved in timber extraction are involved by vietof their key role in the community in recent
history, or due to opportunities afforded to thémotigh comparative wealth. The head of one
such household played a key role in organizinglabdying during the early days of the
community. According to one of the othreadereros;[The head of the non-Antezana
household] had lived and worked in the town ofgazama for many years, and knew people in
CIDOB?? and the local government. He led the processtitigréng for the community title.” In
spite of not being a member of the family that vadoeventually become the core of the local
timber elite, this individual established strorgstivith them, and was able to position his
household to participate in timber extraction. Ebeeond non-Antezana household that
participates in timber extraction is characteribgdin unusual degree of wealth for the

community. This household owns a car, and usesriirt a small taxi enterprise. The level of

*2 CIDOB - the Confederacion de Pueblos Indigenas de Bolivia (English: Confederation of Indigenous Peoples of
Bolivia) is an indigenous advocacy organization that has become a hub for organizing the agendas of indigenous
peoples throughout the lowlands (including in Guarayos, where Cururt is located, and in the Cochabamba tropics,
where TIM lvirgarzama is located). Its network and resources, according to people from both communities, has
been important in securing titles for indigenous communities.
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wealth in the community is in general prohibitivébyv for this type of activity. Given that
timber extraction is capital intensive, requiriftatisaws and other machinery, this particular
household was able to support early timber operatiand has continued to participate since.
The third household that participates in timberaotion despite not sharing kin ties to the
Antezanas has been included because the housedarddiorked for a timber company prior to

the consolidation of TIM Ivirgarzama, and had keperience.

Notably, membership in th@adererogroup is not neatly explained by ethnicity, wealth,
income, or language. Kinship played a role in ttvestruction of thenadererogroup, but not
exclusively. Ultimately, inclusion in the groupdstermined through a political process wherein
individuals who are not related to the Antezanaifigoan join the network if their inclusion is
perceived by the other group members to be paatiguéxpedient. Once a household is part of
the network, they contribute to the process of gmixtraction, and only in extreme
circumstances will be removed from the networkthis way, the network is sustained as
benefits continue to flow. The network is strengi by this flow of benefits, which
incentivizes the preservation of the network, alsd ay social capital that is developed through

the process of working together (Horne 2007; Loean2007; Jiang et al. 2009).

The other households that are not part ointlaglererouser group perceive themselves as being
deliberately excluded from extraction. Perhapsssingly, no punitive actions have been taken
by this majority group through the community gehassembly, even though the assembly is
authorized to do so according to the communitytelnaAccording to one nomaderero
respondent, “Everyone knows that they are extrgatmber without permission, but the rules
aren’t enforced at all. They are supposed to sh@¢e of their profits with the community, but

we don’t hold them accountable in the assemblyrt &fathe issue is that while tlreadereros
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are largely unifie€ in their behaviors and attitudes towards foresoueces, the nomadereros
do not have any such group cohesion. This coheseynbe the result of social capital that has
been developed from working together in the prooéssnber extraction itself, and as an
artifact of the relatively reliable flow of benefithat the network has produced. Conflicts were
reported among the nanadererogroup, and they reflect a lack of enforced saotaims and
sanctions. One young nanadererocommunity member reported that when a motorcycletwe
missing, she was accused of stealing or sellirand, was nearly expelled from the community.
However, she defended herself in this instance tlag@ was not enough will in the community
to expel her. Another community member was acco$adidelity while she was working at a
local bar in the town of lvirgarzama. This compreed her standing in the community, but did
not result any official action. Regardless of wieetbr not these individuals were actually
responsible for violating any social norms (or wiggtor not the social norms are themselves
legitimate), these incidents reflect a lack of camity cohesion. Between the bifurcation
betweermadererosand nonmadererosand the demonstrated inability for collective aatio
against a universally perceived injustice by the-n@adererosa variety of heterogeneities
within the community conspire to preclude colleetaction with respect to natural resources,

and community governance in general.

Cururu exhibits a very different user-group struetwhll households in the community are
involved in timber extraction, albeit to varyinggitees. In spite of this, an elite group has still
consolidated around control of forest resource mameent. As in TIM Ivirgarzama, these

individuals are all closely related, and comprise éamily. Three individuals in particular make

%> One notable exception to this involves the de facto expulsion of one member from the user-group due to chronic
alcoholism, incompetence, and trouble-making.
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all key decisions with respect to forest managemealuding harvesting decisions, and hiring
decisions. Since wage labor from working on timédraction crews is by far the principal
benefit that the community receives from the indges management plan, this decision making

authority is very important.

Opinions of the indigenous management plan in Guwere mixed in spite of all community
members benefiting from the plan. Conversationd Widuseholds revealed a likely relationship
between households’ relationships with the threleviduals principally responsible for forestry
decision-making, and satisfaction with the plane phincipal sources of dissatisfaction with the
plan were (1) households believed they were natgopiovided with enough work, and (2) there
was limited transparency and information concerriargstry decision making. Figure 4.10

shows a social network map of Cururu.

Households that expressed satisfaction with the ata shown as green circles; household with
mixed feelings about the plan are shown as yellogles; and households with exclusively or
overwhelmingly negative views of the plan are sh@asmed circles. Green line segments depict
a close familial relationship between a househatilthe individuals that control forestry
decision making (a “close” relationship is defireegla first cousin, sibling, or parent in the
household). Yellow line segments represent a diosedship with these individuals, which was
assessed by field observations. These individuate ween spending evenings, generally

drinking local alcoholic beverages with the forgstecision makers.

Figure 4.10 The Cururd Network
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Of the seven households with close connectionsdalécision makers, six have a high opinion
of the plan. According to the head of one of tHeseseholds — a cousin of the forestry decision
makers and chainsaw operator for the indigenousagement plan, “Thanks to the indigenous
management, plan, we have reliable work for all eamity members. We are strict about
keeping our forest management sustainable. We daeey large area of over 16,000 hectares,
we only harvest a small number of trees every yaat,we are aggressive about planting new
trees to replace the ones that we take.” Operaticigainsaw is a particularly desirable position,
and it pays more than other work crew jobs. Thikvidual and his sons reliably have work with

the indigenous management plan, and do not sedkautside of the community.
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By contrast, the lack of transparency and perceiwddirness in the distribution of work hours
perturbed some community members. A respondent $tach a household, who was a vocal

proponent of the plan when it was created in 2@8plained:

“We're happy that the plan provides some work i@ tommunity, because [my
husband] is 63 years old and it would be hard faor to travel outside to find
work. However, the profits from the plan are sumubgo be invested in
education, health and infrastructure for the comitgubut they haven't done this.
Also, there isn’'t always enough work to be had, aatleveryone gets the same
amount of work. The costs and revenues and amdurges that they harvest are
not been shared with us — the plan does not hawsparendy.”

Other households expressed similar sentimentspaadilso explained that it those who felt that
the plan was not administered fairly didn’'t feehdortable expressing this view, because they
ultimately needed however many days of wage lahey tould get. Exacerbating conflict over

this issue could put them at risk of being grargeen fewer days of work, and no one else in the
community had the technical skills to manage therajon. This is in part because the three
individuals who control forestry decision makingre/eselected to be trained by BOLFOR, the
USAID funded NGO that helped the community to ceeamnd operationalize their plan in the

first place.

This scenario contrasts with TIM Ivirgarzama, wh#re network looks very different (Figure

4.11).

Figure 4.11 — The TIM lvirgarzama Network®

24 “Transparency” (transparencia) was indeed the precise word that was offered by the respondent.
%> There are unmarked close familial relationships between the non-madereros. However, they do not form
anything resembling a unified extended family.
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Two qualitative differences stand out. First, tlfefcation betweemadererosand non
madereross stringent, and the resultant network-baseduakty has very obvious
consequences for the community in terms of foreseghance outcomes. Second, even the
individuals who are not connected to the foreslitg®in Cururu still benefit from the plan,
whereas nomadererosn TIM lvirgarzama are completely excluded fronydoenefits from

timber.

4.9 Inequality, Heterogeneity, and Forest Governare

The results from the above analyses suggest that@homic inequality is not necessarily

captured by income and expenditure metrics, (2yord-based inequality is influenced by
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social heterogeneity (including ethnic heterogsfeand differs between communities and (3)

network-based inequality may be a key proximateadrof forest governance outcomes.

Cururu clearly performs better than TIM Ivirgarzami¢h respect to forest governance
outcomes. In Cururd, all members of the communéiyve at least some benefits from
collectively owned forest resources; in TIM Ivirgama, only a minority does. In Cururq,
Forest extraction is planned, and implemented aaogito sustainable management criteria; in
TIM Ivirgarzama the only plan for extraction is thecal, and sustainable practices are not
attempted. In Cururd, a few individuals control Kesestry decision making, and allocate
benefits preferentially to people within their netk; in TIM Ivirgarzama, individuals not in the
network ofmadererogeceive no benefits whatsoever, and are categlyreatiuded from the

resource in spite of having an equal legal titlé.to

Economic inequality exists in both communities;egivthe finding from the previous chapter,
that economic inequality is, at the county levebderated by land titling with respect to at least
forest condition change, a central question thaiaras: did the formal titling process moderate
the adverse effect of inequality on collective @a¥ In the case of Cururd, it is clear that a
formal title permitted the formation of an indigersoforest management plan in the first place.
In many respects, inequality is simply not thatrexte in Cururd. Economic inequality as
measured by income is fairly high, but cash incoares’t so important for the community. All
community members have ample land to grow crop#\eset inequality is present (as with
chickens), but this along with other forms of eammminequality are mitigated by social capital
derived from a generally cohesive group. The comtyus ethnically homogenous, has a shared
minority language, and is moreover relatively reendthese sociocultural homogeneities, along

with lower economic inequality to begin with, hawétigated the potential for network-based
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inequality to form. To the extent that it does &Xise capacity for the forestry decision makers
to capture benefits is mitigated by (1) social cabe, capital and sanctions, and (2) that
community members have not omlg jurerights to forest resources, but atd®factorights that

are enforced by a variety of institutions.

Social cohesion, capital and sanctions themsehad®mnt very difficult for egregious further
exclusion of Cururd community members without closenections to the forestry decision
makers to occur. While there is some disconterttiwithe community over perceived
unfairness, it would not be acceptable for a hookketo be cut off from work entirely. Even
though the forestry decision makers appear to ca@tulisproportionate share of the benefits,
they at least rhetorically see the role of thegedious management plan as one of sustainable
management and community rights security, both aongvinto the future. According to the
community cacique (president), who is also onénefforestry decision makers, “The indigenous
management plan lets us use our forest sustairafdlyensure our children and their children
can also have this right. The forest is for the @ya people, and we are Guarayo people.” This
perspective is shared by the community, and ttfeeaeconsensus that in spite of its

shortcomings, the indigenous management plan resdieod for the community.

Second, while both TIM Ivirgarzama and Cururd comityumembers havee jurerights to

their forest resources, the community members ofiiusee much strongde facto

enforcement of these rights. This is due to a mabest institutional design wherein forest
governance is carried out through multiple linkedernance organizations. These organizations
include the community government, AIMCU, the GuardCO, and also the forest

superintendent.
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In TIM lvirgarzama, neither social cohesion, capigad sanctions nor effectiv® facto
enforcement of community membedg jureproperty rights are strong. The result is thag in
context of relatively high economic inequality asatiocultural heterogeneity, a high degree of
network-based inequality has emerged. lllegal lngga certainly inequitable and likely sub-
optimal distribution of forestry benefits has beealized, and forest degradation has been

exacerbated.

4.10 Discussion

The findings of the comparative case study sughastin the two communities under study,
formal titling did not automatically create favolalzonditions for collective action, and the
adverse relationships between other forms of iniguend heterogeneity and collective action
were not equally mitigated in both instances. Mgegpan examination of these two
communities shows that to the extent that econameiguality is indeed a driver of network-
based inequality and collective action outcomespnme inequality may not capture all relevant

processes at this scale.

It was found in the previous chapter that foregjrddation is associated with income inequality,
but land titling may moderate this effect. This garative case study does not provide strong
evidence that titling alone moderates the effettaexqjuality, but the hypothesis remains
plausible. While in a larga-analysis it is possible to use variation amongpatars of interest
as a proxy for the unobservable counterfactuas,ithnot an option in a comparative case study
(nor is it the goal). It is impossible to say whaest governance outcomes would be like in
Cururu or TIM Ivirgarzama if neither community hadormal title to their land through INRA.

Nevertheless, this assessment provides evidendleddollowing:
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(1) Economic inequality is not effectively assessednopme and expenditure data, which is
the most common approach used by internationahigaons, as well as many scholars
(Arias and Robles 2007).

(2) Network-based inequality is an emergent propertyatihh communities, and it is an
important driver of collective action and ultimatébrest governance outcomes.
Belonging to particular networks can confer beseditd privileges that are not conferred
by wealth, ethnicity, or other factors on their own

(3) Network-based inequality may be moderated by difs of inequality, including
sociocultural heterogeneity, economic inequalityd anstitutional arrangements.

(4) 1ssuing communities with formal land titles is @opanacea for local governance of

forest resources, and other local conditions necigsnediate its effectiveness.

The institutional arrangements in the latter ppialy an important role in both communities, and
are analyzed in detail in the following chapter. &téas in TIM Ivirgarzama, the community
assembly is relatively weak, and is not checkedthgr community institutions, the Cururd

community assembly exists alongside AIMCU, and imithe context of the Guarayo TCO.

A key implication of this comparative case studthiat while titling may moderate the influence
of other types of inequality on forest degradatigrconsolidating social capital that facilitates
collective action, it is hardly a silver bullet. i§lcase demonstrates that two communities with
formal titles to their land can produce stronglyaltgent outcomes. Inequality is one important
component of this. At the local level, network-b@dggequalities in addition to economic
inequality andde jureland-based inequality are key proximate driversadlective action.

Cururd has a number of factors that may contributeduced network-based inequality, and
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overall better forest governance. Institutionahagements have been shown in the literature to
be particularly important determinants of forestgmance outcomes. Furthermore, the
institutional arrangements between Cururt and Mivjhrzama present some obvious
differences. To what degree are these institutidifidrences responsible for the different
outcomes and processes observed in each commiihigy8ubsequent chapter examines the
institutions found in these communities in moreadeh order to answer this question, and also

links the findings from these communities backhe éarlier county-level analysis.

Chapter 5 - Institutional Design as a Driver and Meliator in Forest Systems: Lessons from
Communities and Municipal Analysis in Bolivia

5.1 - Introduction

Nobel laureate Douglas North defined institutionsadlly as “the formal and informal rules that
constrain human behavior” (North 1990). In the eahbf forest governance — and the
governance of natural resources in general — inistits entail formal and informal property
rights, thede factoandde jurespecification and enforcement of these rights ptiganizational
networks that exercise authority over forest resesirnational and sub-national laws and
policies, and local rules-in-use. A large bodydidarship has described a variety of principles
for effective institutional design for natural resce governance, including the governance of
forest resources (e.g., Agrawal and Angelsen 2Q@@nn et al. 2007; Agrawal and Chhatre

2008; Klooster 2000; Pagdee et al 2000; this liteeais more thoroughly reviewed in Chapter 2)

Agrawal and Angelsen (2009) drew from previougiitere, including the many-decades long
body of work of Elinor Ostrom and her colleagueme(also Ostrom 2009). The institutional

factors that they identified include rules that easy to understand, locally-devised rules, tenure
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security, and effective local enforcement of samddi In addition to influencing forest
governance outcomes directly — including livelihne@ahd forest condition change — institutional
design can be a critical mediator of other contaiftactors including inequality and
heterogeneity (Andersson and Agrawal 2012). Ini@aer, recent scholarship has emphasized
polycentric governance, and the interactions batweeltiple centers of authority and decision-
making to be qualitatively critical in shaping therformance of forest governance (Andersson
and Ostrom 2008; Ostrom 2010). In general, thestiest have shown polycentric governance to
be largely beneficial for forest governance, dupart to the resilience conferred to the system
by the existence of redundancies. The intuitionrbthis is simple: if all organizations have
some weaknesses and capacity for failure, thembawultiple organizations that perform
similar functions and can compensate for each @tisbortcomings should bolster institutional

capacity and improve forest governance.

The lowland Bolivian communities of TIM Ivirgarzaraad Cururd are similar in many respects.
They are similar in population size, physical semeg forest resource value. They differ in some
contextual respects, having different flavors @quoality and heterogeneity, disparate
connectedness to outside markets, and distindrkgst Furthermore, the institutional context of
these communities differs considerably. This corapae case study investigates the degree to
which institutional design in these two communities contributed to disparate institutional
performance. By and large, Cururl has superiostayevernance outcomes to TIM

lvirgarzama. In Cururq, elite capture occurs tessér degree, a sustainable forest management
plan exists and is operational, and overall commtysatisfaction with forest governance is
higher. This chapter seeks to answer the followgugstions: to what extent are institutions — the

formal and informal rules that constrain human beéra- responsible for these differences?
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More particularly, how can institutional design iggte the adverse effects of inequality on the

collective action that facilitates good forest gmance?

The remainder of this chapter is organized aswWadld=irst, some background on institutions and
organizations as terminologies is provided. Sectralinstitutional context of each community
is describetf. Third, the relationships between the communiiiestitutional contexts and their
respective forest governance outcomes are assessgraratively. Fourth, the findings are
synthesized and further hypotheses related tduristhal design are generated. Fifth, these
hypotheses are tested empirically in a broaderesdntising county-level data from the Bolivian

lowlands. Finally, implications are discussed.

5.2 Institutions and Organizations

Institutions - the formal and informal rules thahstrain the behavior of actors — can be thought
of as the “rules of the game.” While the term “ington” is often used colloquially to refer also
to “organizations,” here they are treated as dist@rganizations are considered actors whose
behaviors are constrained and governed by ingtiist+- they are, in a sense, some of the
“players” in the game that is defined by institasaNorth 1990). At the same time, the
formation of organizations necessarily affectsiitngbns. Communities that create local elected
organizations that are endowed with particulartsgind obligations, for example, have affected
their institutional context as well by changing wpawers are granted to which actors. A forest

system in which a community-based organization witbcally elected leadership makes

*®The previous chapter provides a more comprehensive history of each community. The institutional history of
each community is explained therein, and there is overlap between these sections. For a more complete treatment
of the histories of these two communities, refer to the previous chapter. These sections focus on the
contemporary institutional layout, elaborating salient organizations, rules-in-use, and inter-institutional linkages.
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decisions about forest managemennsditutionally different from a forest in which the county

government makes all forest management decisions.

5.3 Comparative Case Study Data and Approach

The IFRI (International Forestry Resources andtlrigins) research network has collected data
in both communities on several occasions in thé Pagyears with support from the Bolivian
NGO CERES BoliviaCentro de Estudios de la Realidad Social y Econantiaglish: Center

for the Study of Social and Economic Reality). TRRI methodology for data collection is
designed to be flexible, and capture rigorouslyrety of disparate local social-ecological
contexts. A revisit to both sites was conductedvben June and July of 2012, and the IFRI

protocol was applied.

CERES Bolivia has a long history of collaborationhahe IFRI network, and has developed a

number of important in-house strategies for coitectelevant data. These include:

(1) Constructing an agricultural calendar with commyniembers to understand what crops
are important, in addition to how, when, and whéey are grown

(2) A participatory mapping exercise to ensure thatcttramunity limits, and the forest
limits are clearly understood

(3) A community meeting wherein local peoples’ opinians solicited on the most pressing
challenges that they face with respect to foresegmance and other topics

(4) Community-led institutional mapping, wherein keganizations and actors are

diagrammed in relation to each other.

Throughout this process, key informants from thecanity are consulted to provide

gualitative background information and context, atsb to discover key facts about the
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community, the forest, and the local people. Infation concerning the institutional context and

history of the communities was obtained througls¢hmethods between June and July of 2012.

5.4 Cururu: Institutional and Organizational Context

In Cururq, there are multiple organizations thaty@ role in forestry. Table 5.1 describes these

organizations and summarizes their role in thellgoaernance of forest resources.

Table 5.1 Forest Governance Organizations of Curur

Organization Level Description
Forestry Superintendent National The Forestry Superintendent (SIF) overseels
(SIF) approves all forestry activities in Bolivia. Any
timber extraction must be approved by SIF.
National Institute of National INRA, created by the land reforms of 1986,
Agrarian Reform (INRA) responsible for granting and enforcing titles for
indigenous lands, including the Guarayos TCOQO.
Confederation of Indigenous National, CIDOB is an indigenous peoples’ organization
Peoples of Bolivia (CIDOB) | Regional that lobbies for land rights in the lowlands.
Center for Guarayo Native | Regional COPNAG is the organization that govermes th

Peoples’ Organizations
(COPNAG)

Guarayos TCO, and approves and coordinates
community forest management plans. Commu
territories within the TCO are specified and
enforced by COPNAG.

Guarayos Native Communit
Territory (Guarayos TCO)

yRegional

The Guarayos TCO is the land that has been
conferred to the Guarayo people by the Bolivial
government. It is administered by COPNAG, a
its title is specified and enforced by INRA’s
authority.

nity

=]

nd

to

)

Cururd Community Local The Cururd community government,caibilde is

Governmentdabilde) a local executive body with individuals elected
positions including: president, vice president, and
secretary of land and territory

Cururd Community Local The community assembly is the forum in whick

Assembly all adult community members meet to vote on
local issues including inter-community
relationships, forest management, risk
management, and community projects

Indigenous Timber Local The governing body for the indigenous

Association of Cururud
(AIMCU)

management plan. Its coordinators are elected
the community assembly. In practice, three

by

closely related men control the AIMCU decisio
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making process.

Center for Indigenous Local The community’s organization for women, which

Guarayo Women (CEMIG) serves as a forum for women to meet to discuss
issues that are important for women.

BOLFOR Local A local NGO that is no longer actibeit played a

central role in supporting the community in its
elaboration of the indigenous management pla

=)

There are therefore ten organizations that aregee been) involved in forest governance in
Cururu. These organizations jointly specify andoecd the rights of community members to
forest resources, and there are redundancies, $hawt balances between them. COPNAG, the
organization that administers the Guarayos TC@gi$ organized. The organization was formed
in 1997, right after the agrarian reform was pagkat permitted indigenous peoples to petition
for land rights. After being granted lands, orgadizimber extraction was quick to follow, with
COPNAG taking the lead in soliciting authorizatimn the community. The Guarayos TCO has,
through COPNAG, been effective at developing pkanshe exploitation of its natural

resources, and at obtaining approval for thesesplaa streamlined way.

At the local level, AIMCU and the Cururd communggvernment have forest management
authority. Because thmabildepositions can be occupied by different individualsn those who
administer AIMCU, more individuals have at leastngoinfluence over forest management
decision making. In practice, the three individuats control AIMCU have most of the power,
and capture some of the benefits; individuals witise connections to these people may be
given more days on timber extraction work crewsl are generally more satisfied with the
indigenous management plan (see Chapter 4 forasletbtreatment of this network-based

inequality in Cururq).
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The community assembly serves as an additionaklo€governance, and has some capacity to
act as a check on AIMCU's authority. According hhe fresident of the local women’s
organization (CEMIG), “During the last assemblyémtioned that | was concerned that the
profits from the forest management plan were notdput towards schools and other local
projects.” She was able to voice this opinion, bade her voice heard, in some part due to the
existence of CEMIG. While other community membeentioned that they were not generally
empowered to voice strong objections to the managéepian for fear of being denied much-
needed work (see Chapter 4), the community assenevigrtheless serves as a check on

AIMCU'’s power.

Finally, the NGO BOLFOR played an instrumental rolelaborating the community’s
indigenous forest management plan. With USAID dslknd technical expertise from outside
the country, members of the community were ablertimally develop a plan, and through this
process understand collectively the goals and ipescof the management plan. In general, there
is de factoenforcement of community membets jurerights to their forest resources. The rules
that govern the community’s use of the forest, @/kihforced directly by AIMCU, were
constructed with the input of other organizationd aontinue to be checked by these local

institutions.

Theseorganizationshape thénstitutional context of forest governance in Cururd. The presenc
of multiple organizations creates a situation inchilthere are overlapping spheres of influence.

The rules-in-use with respect to

5.5 TIM lvirgarzama: Institutional and Organization al Context
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Fewer organizations are directly involved in TIMrgarzama'’s forest management. Table 5.2

summarizes the organizations that are relevardrest governance in TIM.

Table 5.2 — Forest Governance Organizations in TIMvirgarzama

Organization

Level

Description

Forestry Superintendent (SIH

)

National

The ForeStrgerintendent
(SIF) oversees and approves
all forestry activities in
Bolivia. Any timber extraction
must be approved by SIF.

National Institute of Agrarian
Reform (INRA)

National

INRA, created by the land
reforms of 1996, is
responsible for granting and
enforcing titles for indigenoug
lands, including TIM — TC.

Confederation of Indigenous
Peoples of Bolivia (CIDOB)

National,
Regional

CIDOB is an indigenous
peoples’ organization that
lobbies for land rights in the
lowlands.

Multiethnic Indigenous
Territory of the Cochabamba
Tropic (TIM -TC)

Regional

TIM —TC is a territory that
was recognized as a TCO vig
INRA. It is geographically
discontinuous, and the
member communities have
little interaction

TIM lvirgarzama Community
Government

Local

The TIM Ivirgarzama
community government is the
local executive body with
individuals elected to
positions including: president
vice president, and secretary,
of land and territory, secretar
of sport, secretary of culture,
and other positions

Jatun Sacha

National

An NGO supported by US/
that aimed to support peasar
agriculture by providing seed
and technical support. Jatun
Sacha began to work with
TIM lvirgarzama to elaborate
a forest management plan, b

AID

it never strongly materialized
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The community was formed as part of a geograplyichdicontinuous entity (the Multiethnic
Indigenous Territory of the Cochcabamba Tropics[ i — TC). The Ivirgarzama-Yuracaré
people who founded the community were a relatigatall group, coordination among families
and groups was necessary for TIM — TC to form. f&iahips between the disparate
communities were weak, and ties remain loose. TIMCs-as a result, does not coordinate

activities, forestry-related or otherwise.

In spite of this, there was an attempt to constdida indigenous forestry management plan in
the early 2000s. The NGO Jatun Sacha, funded bylD@Ad the United Nations Food and
Agricultural Organization (FAO) worked with the camnity on two projects. These included
(1) a chocolate agroforestry project, wherein comityumembers were provided with seeds and
technical support to grow chocolate, and (2) amgenbus forest management plan. The
indigenous forest management plan for TIM Ivirganaavas partially elaborated between 2003
and 2007. The land that was designated for forestagement (above the green line in Figure

5.1) was north of the community’s agricultural laanmttd settlement.

Figure 5.1 - TIM Ivirgarzama Community map?’

%’ The land to the south of the green line is where community members live (when they aren’t staying in the town
of lvirgarzama) and grow crops. The area to the north and northwest is where the indigenous management plan
was proposed to operate.
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The indigenous forest management plan never mitedaor a number of reasons. First, Jatun
Sacha stopped its operations in 2007, as the Mogaleernment began to phase out USAID
funded operations. Second, another community cakeminillas had been using the land to the
north of the green line, and maintairgelfactocontrol over the land in spite of the TIM
lvirgarzama communitied de juretitle via TIM — TC. According to one community mbasr,

who is not part of thenadererogroup that extracts timber from various parts efterritory to

the exclusion of other community members (see @napfor a detailed description of this user
group, and the network-based inequality that heméd surrounding it), “We tried to evict the
Lagunillas users through a court, but nothing éa@pened, and our case was never heard.”
Other community members echoed the sentimenthleatdmmunity’sle jureclaim to this land
had littlede factoenforcement. Furthermore, the same community mermbet uniquely -
speculated that thmadereragroup had gone so far as to strike a deal with_#gunillas
community, wherein they would simply extract timiim the northern sector of the
community, not inform any other community membarg] receive a payment from Lagunillas

to permit them to continue occupying the land focazgrowing and other agricultural activities.
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The TIM Ivirgarzama local government and commuaggembly provide a platform for
community members to participate in locally releva@cision making. However, forestry
related issues are almost never brought up atstsenably, because the community has virtually
no institutionalized forest governance. Accordiogdommunity members, there is still
technically a requirement that 10% of any profits1i timber sales must be shared with the
community; themadererogdo not, however, comply with this rule, and thewses no evidence of
de factorecognition, let alone enforcement, beyond comtyunembers mentioning that it was

discussed many years ago.

5.6 Institutional Comparison of Cururd and TIM Ivir garzama

5.6.1 Principles of Institutional Design

Agrawal and Angelsen (2008) proposed, based otirxilterature, a set of institutional
characteristics that lend themselves to effector@munity-based forest governance. Table 5.3
summarizes the institutional characteristics thaytidentify, and the complete table of all
characteristics is presented in the Appendix t® ¢chapter. Each success-linked factor in this
table was evaluated qualitatively with the inputarfal experts on a scale of 1 — 5. A score of ‘1’
indicates that the factor is not present in the mamity; a ‘2’ indicates that the factor is barely
present in the community; a ‘3’ indicates that filbetor is somewhat present in the community; a
score of ‘4’ indicates that the factor is defingly present in the community; and a score of ‘5’

indicates that the factor has a very strong presenthe community.

Cururu was given a higher score than TIM Ivirgaraamall of these categories, and Cururd’s
average qualitative score for institutional perfarmoe was 3.1, to TIM lvirgarzama’s 1.6. In the

evaluation of some of these factors, the importarigmlycentric governance emerges. For
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example, accountability is higher in Cururt becahsee are multiple elected bodies with
overlapping authority. In additiodge factotenure security is enhanced by the presence of
multiple governance organizations in Cururd. Thepkete capture of forest control by elites is
simply not possible, because all community memien® involved in the discussions that

precipitated the formation of the indigenous forasinagement plan by way of the assembly.

In TIM Ivirgarzama, community members cannot coamtle factotenure enforcement of their
legally guaranteed rights to forestry resourceswiiek-based inequality effectively excludes
non-madererosrom participation in any forestry activities, atiere is no effective recourse
through any available governance organizationsniEwvere concerning is that there is reason to
believe that some forestry elites within this conmityahave extra-legal arrangements with
neighboring communities that effectively share igmef illegal logging, to the exclusion of

other community members that have strdegureclaims to these benefits.

Table 5.3 Institutional Comparison of TIM Ivirgarz ama and Cururu

Characteris | Tl Distribution Curu | Description
tic M rd
Rules are 1 | There is no mechanism for 4 | There is a systematic procedure in
easy to rule enforcement. Timber place to mark trees for extraction
understand is extracted where based on size, to exclude trees
and enforce convenient, and benefits from extraction based on the same,
are not shared in spite of and to plant key species.
agreement that they ought
to be.
Rules are 3 | Forestry rules are uncleay. 4 | Rules are devised by the
locally Benefit sharing was indigenous management plan,
devised discussed, but not albeit with influence from
enforced. BOLFOR.
Rules take 1 | Violations are not 2 | There are not many rules that can
into account sanctioned at all. practicably be broken by
differences individuals.
in violations
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e

al

Rules help 1 | There is no mechanism for Multiple elected bodies and a
deal with dealing with conflict general assembly jointly adjudica
conflicts outside of the assembly, conflicts, with appeal to higher
wherein discussions of authority as an outside option.
conflicts tend to stall
without resolution.
Rules hold 1 | See above; there is no There is some cross-organization
users and effective accountability in accountability, with checks and
officials the community balances.
accountable
Effective 1| See above 2 There is no evidence of monetary
local sanctions, but social sanctions
enforcement would likely occur if the forestry
and decision makers attempted to
sanctions exclude any community memberg
entirely.
Tenure 2.5| The community is not at The community is very secure in
security risk of eviction or forced terms of land tenure, and has
removal, but they are also plenty of land for the number of
unable to defend their households in the community.
territory effectively Social capital and multiple
against the community to organizations ensuie facto
the north. enforcement ofle jurerights.
Capacity to 1 | They are unable to They have successfully excluded
exclude excluded outsiders at all another community from using
outsiders their land

The capacity to exclude outsiders, and ensureptiogierty rights are indeed well specified and

enforced, is similarly weak in TIM Ivirgarzama coanpd to Cururd. One third of the households

that were surveyed in TIM Ivirgarzama believed tiraber extraction was permissible for any

household, in any part of the community; the otlagr thirds believed that private extraction of

this kind was categorically not allowed. This laxfkclarity in the specification of the rules is

matched by the lack of enforcement.

5.7 Institutions as Mediators of Inequality: Further Hypotheses
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This comparative case study demonstrates thatrhyevof history and contextual factors, the
communities of TIM lvirgarzama and Cururl have nggthto create two very different
institutional environments, populated by differgyes of organizations and characterized by
different rules and regulations. Compared to TIMdarzama, Cururd has many organizations
involved in forest governance, includes redunddretyeen these organizations that permits
more effectivede factoenforcement of property rights, and polycentricgoance with more
than one locus of control. Performance on thessethreasures can be assessed for each
community. Such an assessment is shown below uré&i5.2, which qualitatively depicts how

the two communities ‘score’ on these three axes.

Figure 5.2 — Institutional Redundancy, Poly-centrigy, and Property Rights Enforcement
in Cururd and TIM lIvirgarzama

Institutional Design in Cururu Institutional Design in TIM Ivirgarzama

Institutional Institutional
Redundancy Redundancy

Poly-centricity

de facto enforcement

Poly-centricity de facto enforcement of property rights

of property rights

The case of Cururt demonstrates how institutionsst@ngthen thde factoenforcement of
property rights. Institutional redundancy and pelyitic governance may produce mutually
reinforcing rules-in-use that prevent completeeatiapture of benefits, and ensure that
community members benefit from rights and resouticasthey have a formdk jureclaim to.
Institutional redundancy is related to, but distifnom, organizationalredundancy. Having
multiple organizations engaged in similar acti@t@oes not on its own affect the institutional

context of forest governance. However, the charadtthe organizations studied here —
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particularly those involved in forest managemeatoantability, and key decision processes —
have institutional consequences. In Cururd, thezeraultiple community-level organizations
that are elected and hold real power in forest geugce. The institutional effect of this is that
community members have more direct participatovpivement in forest governance, and are
have institutional avenues to affect changes iadbgovernance regimes and to asseffacto
claims tode jureproperty rights. It is important to distinguish Wwetn organizational plurality
and institutional redundancy. A plurality of orgaaiions that are not directly involved in
shaping the rules-in-use for forests may have idadbt different effects on forest governance

outcomes than having a multitude of redundant detisiaking organizations at multiple levels.

There is evidence from other contexts that institigt do indeed play a key role in producdey
factoenforcement of property rights. Gibson and Leho2€§2) conducted a comparative study
of five communities in Guatemala, two of which werevately owned and three of which were
communal. They found that the variation in foremtdition change withile jureproperty

rights classes was greater than the variation leetileem. Instead, they argue that local rules-in-
use play a paramount role in shaping forest outsomneparticular, rules were effectively
constructed to constrain overexploitation of foresources in one community, but not in
others?® From this finding, they make the case thegureproperty rights specification is a very
poor predictor of forest governance outcomes, hatrules-in-use and institutions are far more
important. Without local institutions to direct tgevernance of natural resources, and provide

de factoproperty rights enforcemerte jureproperty rights are of little utility.

“In fact, Gibson and Lehoucq suggest that the construction of these institution was actually spearheaded by elites
a la Olson effects (Olson 1965). Olson effects suggest that groups that stand to gain more from the capitalization
and development of a resource will take on a disproportionate share of the associated costs, even if there is a
known risk of free-riding by other users.
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While some studies have suggested that polycegurernance and institutional redundancy are
useful principles of institutional design (Andemsand Ostrom 2008; Ostrom 2010) that may
promote better forest governance outcomes, othdrest suggest otherwise. Johnson and
Forsyth (2002) examined titled community forestsildnd, and found that elites ended up
conspiring with elites from the communities themaes| along with local governments and
regional governments, to capture even more comnipléte benefits of forestry. Similarly, in
Indonesia, decentralization multiplied the numbfesrganizations involved in forestry at the
local level. Prior to the reforms in Indonesiagg@al logging networks involved relatively few
actors, but were somewhat vulnerable to sanctiamm the national government. After the
reforms, elites continued to capture forestry rémtsugh these illegal logging networks, and
leveraged new power vested in local governmentiaf to strengthen their capture of forest
resources (McCarthy 2002; Engel and Palmer 2008s@ cases, and other cases that posit a
more desirable relationship between multiple oygrilag institutions and natural resource
governance outcomes (Andersson and Ostrom 2008)r@&010; Lubell et al. 2002) all focus
on loci of governance at the county level or highiteis important to note that the multiplicity of
organizations involved in forestry found in Curuméluded institutionally redundant
community-level institutions. There may be diffecea between institutional redundancy in

general, as compared to institutional redundandclgercontext of small forest communities.

This analysis presents the following question: tatextent does institutional design shape
forest governance outcomes outside of these conti@sMiThe above comparative analysis
suggests the following hypothesis: institutionalitnedancy and polycentric governance facilitate

strongerde factoenforcement ofle jureproperty rights.
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Two specific predictions follow: (1) institutione¢dundancy and polycentric governance will
positively moderate the effect dé jurecommunity titling on forest outcomes and (2)
institutional redundancy and polycentric governandebe associated with better forest
outcomes directly by making the system more ragied stable. To the extent that the effects
observed between Cururt and TIM Ivirgarzama areggizable, they are expected also be

observed at the county level in Bolivia in general.

An alternative hypothesis, as suggested by Johaisdr-orsyth (2002) and Gibson and Lehoucq
(2002) is that the presence of multiple levels laedof governance may provide further
opportunities for elites to capture benefits anecprde effective collective action lyminishing
thede factoenforcement ofle jureproperty rights. A prediction that follows fromigh

hypothesis is that institutional redundancy wilgagvely moderate the effect dé jure

community titling on forest outcomes.

5.8 Municipal Analysis Data

Data was collected in 50 counties in Bolivia in 2@Ghd in 2007. Data from 2007 is used in
these analyses. County level officials in key posg were surveyed, including the head of the
municipal forestry units (UFMs) and the commungypresentatives in the vigilance committees
(CVs). These individuals reported information oreii governance, forest condition change,

forestry activities, and other municipal characirs.

5.8.1 Independent Variables
The degree to which forest governance is “polyd€hivas measured as the number of

organizations with hired staff involved in forestBorestry officials reported the number of

employees and staff involved in forestry from (i¢ tentral government, (2) the regional
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government, (3) local communities, (4) local nowgrmmental organizations, (4) global
organizations, and (5) private firms. Binary vakeswere constructed to reflect whether or not
each of the aforementioned sectors and levels vérgment were represented in forest
governance at the county level, and a simple coaméble was generated to reflect the number

of organizations involved in forest governance.

De jureproperty rights were measured by (1) the percenbthgommunities that have formal
titles to their lané and (2) the percentage of communities that hawmigeto extract timber.
These both reflect different levels of ownershiprmal titles confer exclusion, management,
and use rights. Permits, on the other hand, do@otssarily confer exclusion rights, and may

have only limited management rights.

Table 5.2 summarizes these two independent vasiahleng with an important control — the
percentage of land in a county that is devotedyt@alture. This control was used because it is a
key indicator of the importance of forest resourices county. When more land is dedicated to
agriculture, less land is generally forested (03 p<.01). Other controls were also used during
the model specification procé&&ut none of them increased the power of the modal$ were

ultimately not used for analysis.
Table 5.2 Independent Variables Used in Analaysis

Variable | Obs Mean Std. DevMin Max
Number of Organizations in Forestry | 43.244444 1.811021 0 6

*® These are either as indigenous territories themselves (TCOs) or community titles within such indigenous
territories.

* These include population, poverty as measured as average household expenditures, inequality (the Theil index),
percent forested area, and the level of influence that peasants and indigenous communities are reported to have
on the local government.
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% communities with titles 3959.94872 32.7486 0 100
% communities with permits 40 26.725 37.43232 0 100
% municipal land used for agriculture 40 31.2 20.63629 2 70

Interaction terms were constructed between (1ptheber of organizations in forestry and the
percentage of communities with titles, and (2)ribenber of organizations in forestry and the
percentage of communities with permits. The inteéoaderm was constructed using centered
independent variables, in order to reduce multitogdrity. The interaction was used to test the
prediction that polycentric governance and insbil redundancy will be associated with a
greater positive effect of land titling and permigton forest outcomes, through the hypothesized

mechanism of conferrinde factoenforcement ofle jureproperty rights.

5.8.2 Dependent Variables

The key dependent variables used in these analyees(1) forest condition change from 2002 —
2007, and (2) income from forestry normalized ® tiunicipal population. Multiple outcomes
are of interest in forest governance (see Secti®)) ihcluding livelihoods, equity, and forest
condition change. At the county level, forest ctindi change is of interest to many actors and
scholars alike, because the linkages between diffarganizational landscapes and institutions
must be well-understood to effectively inform cawvséion and management policies. Similarly,
incomes from forestry are useful — but problemfiiica number of reasons — in measuring
livelihood impacts. Incomes from forestry at theiaty level are limited as measures of
livelihoods because (1) the distribution of thesmimes is not obvious from aggregate figures,
and (2) the degree to which illegal logging conités to incomes may be masked by official
figures. Nevertheless, official measures of fosestcomes reveal the degree to which formal
sector forestry activities are important. Examinihgse figures on a per-capita basis at the

county level does not reveal how much income thegaye individual in a county receives from
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forestry activities, but it does show how muchhaf tocal economy is linked to forestry. Thus, it
is used here as a dependent variable to sheddlmgtite linkages between organizational

landscapes, institutions, and forestry activitietha county level.

Forest condition changes were reported by keyimémts from the municipal forestry units,
who are informed about and engaged with local toyexperations. They reported change on a
scale of 1 — 5, with a value of ‘one’ reflectingegt improvement in forest resource condition,
and a ‘five’ reflecting great degradation of theefst. Income from forestry was reported by both
the informants from the municipal forestry unitslatso the vigilance committees. Their
responses were quite similar (r = 0.78, p<0.004d,when both were available for a county an
average was taken. This average was normalizeldebmtinicipal population and logged in
order to make the distribution somewhat closeraimal (Shapiro-Wilk p = 0.06). Table 5.3

(below) summarizes these variables.

Table 5.3 Dependent Variables Used in Analysis

Variable | Obs Mean Std. DevMin Max

Forest Condition Change ('02-'07) 40 1.85 1.051251 1 5
Total Forestry Income 43 58950.6 113422.6 36.5 500000
Logged Per Capita Forestry Income 43).94799 2.901251 6.03488 3.5998

5.9 Municipal Analysis Results

5.9.1 Forest Condition Change

Table 5.4 below shows the results of two modekhefchange in forest resource condition
between 2002 and 2007. The models are the sameptekat Model 2 includes community
logging permits as well as an interaction term leetavcommunity logging permits and the

number of organizations involved in forestry; Modetxcludes both of these.
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Table 5.4 Multiple Regression Models for Change ifrorest Condition (2002 — 2007)

Model
Variable Model 1 2
% county dedicated to agriculture -0.03** 0.03**
# organizations in forestry -0.55* -0.59*
% communities with titles -0.02* -0.02
% communities with titles * # organizations  0.01* 0.01*
% communities with permits - 0
% communities with permits * #
organizations - 0
Intercept 4.878*** 4.84***
N 38 37
Adjusted R 0.37 0.32
Legend: * p <0.05; *p <0.01;**p<
0.001

Model 1 performs better overall (adjustet=R0.37, vs. 0.32 for Model 2). All of the
independent variables in Model 1 were significartha 0.05 at a minimum. In general, counties
with more agriculture experienced less of an ineeda forest degradation. On its own, having
more organizations involved in forestry was alssoagted with less increase in forest
degradation. However, the interaction revealsithabunties with more organizations involved
in forestry, the estimated of titling on forest dmdption actuallyncreasesreversing sign about
the mean value of the number of organizationsiiedivy. The obverse of this is that the
estimated effect of more organizations on foregraigation changes between 2002 and 2007
also increases as more communities have titlesr&ig.3 shows the relationship between the
estimated effect of community titling on forest dedption and the number of organizations

involved in forestry.

Figure 5.3 — Effect of Community Titling on ForestDegradation vs. # Organizations in
Forestry
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Community logging permits, another measurdejureproperty rights, had no significant effect
on forest condition change, nor was any interactrdh the number of organizations present.

5.9.2 Income from Forestry

Table 5.5 shows the results of two multiple regmssodels estimating effects for logged per

capita income from forestry at the county level.

Table 5.5 Multiple Regression Models for Forestryhcome

Variable

Model 1

Model
2

% county dedicated to agriculture

-0.07** 0.07***

# organizations in forestry 0.82* 0.7
% communities with permits 0.06*** 0.06***
% comunities with permits*#

organizations -0.01* -0.02
% communities with titles 0

% communities with titles*#

organizations 0
Intercept -0.41 -0.42
N 40 39
Adjusted B 0.51 0.5

Legend: * p < 0.1; ** p <0.05; ***p <
0.01
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Model 1 performs marginally better than Model 2jj(sted B = 0.51 vs. 0.5 for Model 2), and
is also more parsimonious because it includes feaeables; community titles, and the
interaction between community titles and the nundb@rganizations involved in forestry, are

omitted from Model 1, and were furthermore not gigant in Model 2.

Population-normalized incomes from forestry wergdoin counties with more land dedicated
to agriculture. In general, more organizations lned in forestry were associated with higher
incomes from forestry. Likewise, forest incomesevieigher when more communities had
logging permits. The interaction term is also digant, and suggests that when there are more
organizations involved in forestry, the positive@sation between community logging permits
and forest incomes grows weaker, reversing sigmvitvere are four organizations. Figure 5.4

shows this interaction graphically.

Figure 5.4 — Effect of Community Permits on Foresty Incomes vs. # Organizations in
Forestry
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The obverse of this is that when there are morenwonities with permits, the estimated effect of

organizations on forestry income decreases, evintreaersing sign.
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5.10 Discussion

The results of the municipal analysis are mixed, i@ise a number of questions. While having
more organizations involved in forestry appearsriprove forest condition change outcomes,
and is also associated with higher population-ntiz®a forestry incomes, the analysis above
does not provide evidence that institutional rednay and polycentric governance enhance the

de factoenforcement ofle jureproperty rights.

5.10.1 Forest Condition Change

With respect to forest condition change, the nunatb@rganizations involved in forestry — a
proxy for polycentric governance and institutioredundancy — did indeed moderate the effect
of community titling on forest condition change.wiver, this moderation occurred in precisely
the opposite direction of what would be expecteddeedde factoproperty rights are more
effectively enforced with polycentric governanced aollective action can be more successful.
There are a number of possible explanations ferrésult, and the cases of the Bolivian

communities of Cururd and TIM lvirgarzama are oagain instructive.

First, it is possible that there are nonlineartreteships between the number of organizations,
community titling, and forest outcomes. Additiomalalyses to test for parabolic relationships —

either “U-shaped” or otherwise — did not, howeveveal such relationships.

Second, the institutions in Cururd that may hawenarincipally responsible for facilitating the
de factoenforcement of property rights for all communitgmbers were often local, and
community-based. While the measure of “number ganizations” involved in forestry did

include community organizations, it did not disdnate between just one community
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organization and multiple community organizationsparticular, Cururt had multiple elected
organizations that operate with separate but oppitg authority. Institutional data was not
available at the county level for this resolutiand further studies should explore this possibility
further. The literature provides some evidence thaltiple local organizations — particularly,
democratically elected local organizations — deeettibolster institutional performance in the
forest governance (Klooster 2000; Perez-Cireralanvett 2006). Engel (2006) found that
NGOs may play a particularly pivotal mediating rasleempowering communities to assert
claims to forest resources. While NGOs were incafsal into the measure of multiple
organizations involved in forest governance, sdpagat out as a binary variable did not reveal
any effect — simple or interactive — on forest dbad change. However, community-level data
was once again not available in this data setjtandikely that the existence of NGO activity at
the county level does not reveal the degree totlwthiey are actively involved with

communities.

Third, it is possible that these results are gezlyireflective of upward moderation between
institutional redundancy and forest degradationufghde jureproperty rights. To the extent that
elites capture benefits, having more institutiovailable to them may actually strengthen their
hold on forest resources, and provide additionahaolels to capture benefits to the exclusion of
sustainable resource management. The literatune indonesia provides evidence of this
occurring in Indonesia. McCarthy (2002) showed thegal logging networks were created
prior to forest decentralization in Indonesia, amely were not particularly weakened by
decentralization. Rather, the elites that contdolee illegal logging networks continued to
capture their benefits, and actually strengthehethtby incorporating newly empowered local

government officials into them. By paying off loa#ficials, communities often remained
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excluded from the benefits of timber extractionggnand Palmer 2008; Palmer 2001). The
literature does not explicitly suggest that thifagppening in Bolivia, but the possibility deserves

consideration in future studies.

5.10.2 Incomes from Forestry

With respect to livelihoods, as measured by incofras forests, there is a key limitation in the
data: the distribution of these benefits within mees is unknown. Thus, while higher incomes
from forestry may be expected to generate bentbfitisare somewhat distributed among
municipal populations, through the provision of wadgbor and perhaps profit in the case of
community-based forest management, it is also dealke that higher incomes are associated
with elite capture of benefits. The results shoat tommunity logging permits — a measure of
de jureaccess and withdrawal rights — are actually assatiaith decreasing incomes from
forestry (normalized to the population) as the namidd organizations involved in forestry

increases. Again, there are a number of possilgaeations that deserve further study.

First, the actual value of forest resources atthety level in Bolivia is not well understood,

and data on this was not available. The IFRI sitd3olivia have been assessed for forest
resource value, but there are far more forestslivia than have been studied by IFRI. Thus,
forest resource value is likely variable acrossatwentry. To the extent that more organizations
are likely to be involved in forestry when resoweee more valuable, the number of
organizations may be endogenous in this modelcanélated with unobserved market
conditions that also affect forestry incomes. iI§tis the case, then the parameter estimate for the
simple effect of the number of organizations ore$bry incomes may be biased, and the

interaction term may in turn also be biased. Onother hand, there is evidence that institutional
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formation is independent of market factors Moregpdéferent counties have different levels of
access to markets, and this is not easily captayesimple proxies such as distance to nearby
cities. Most counties are seated relatively neao&als that connect the major cities of Bolivia.
Still, the parts of counties that actually conteatuable forest resources can be variously close,
or far away from, these roads. Both Cururd and Nivgarzama are in counties (Urubicha and
Puerto Villarroel respectively) that are relativekyar to the city of Santa Cruz — less than 4
hours driving. However, the forest of Cururl igitsather remote, whereas the forest of TIM
lvirgarzama is less so. At the county level, howelseth contain forests that are relatively near
and relatively far from the important road. ThigdEof resolution is lost when data is aggregated

at the county level.

Second, reduced incomes from forestry may be as&acwith transaction costs that arise from
multi-agency coordination. Alston and Anderssonl@0make the case that transactions costs
associated with monitoring, reporting, and vertiiga can compromise forest conservation
initiatives. It is conceivable that where many anigations are involved in forestry, these costs
reduce net incomes from forestry. Monitoring istggsand the presence of multilevel state
actors in forestry suggests that monitoring isrtgkplace. In Cururd, the national government’s
primary responsibility was to ensure that the comityuvas in fact doing what it said it was
going to do with respect to forest management.fohestry superintendent collected reports
from the management plan’s coordinators, and agartivem. Through this process, costs were
incurred. In TIM lvirgarzama, by contrast, loggiisgentirely off the grid, and no monitoring is

necessary at all. Net incomes may be increaseddhrthis process.

Third, incomes from forestry may not necessariflest collective action success. For example,

communities may log unsustainably when they arerglegal andie factorights to do so
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(Klooster 2000). On the other hand, when commudi@ not have strong mechanisms to assert
their claims to land, it may open the door for alésactors to legally extract timber, increasing
the county-level incomes from forestry while sinanmkously reflecting a lack of accountability
and legitimacy. Thus, incomes from forestry mayefa variety of processes, and may come
from a variety of distinct sources. At the samestithhey are a useful measure of the degree to

which forestry activities are occurring, and anearted.

5.10.3 Community vs. Municipal Analysis

Different forest system inputs, processes, andoooés are observable at the community level
compared to the county level. Under decentralipatiouch forest management occurs at
community level, rather than at the county levélerefore, analyzing forestry sector data at the
county level necessarily involves aggregation datéhe process of aggregating data, some
information is lost, but other data actually corrée sharper resolution. The networks that exist
within communities, which are important proximatersdrs of forest outcomes, are not visible at
the county level. On the other hand, broader uisbihal patterns that involve multilevel state
governance, as well as larger economic patternslading the distribution of income across a
larger number of households with a more represgetatixture of livelihood strategies —

become visible.

It should be noted that virtually all of the extéitérature on the influence of polycentric

governance on the local governance of natural ressistudies municipal, regional, national,
and even international governance loci. The comjparaase study between Cururd and TIM
lvirgarzama, however, suggests that community-basgahnizations and institutions are also

important. It is reasonable to expect that comnydinétsed organizations, by virtue of having a
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far more direct connection to forest user groups tinstitutions that operate at larger scales,
would promotede factoenforcement ofle jureproperty rights differently. Studies on such
institutions have been limited, although Kloos@0{0) found evidence of community-level

institutional redundancy conferring forest goverr@advantages igjidosof southern Mexico.

The mixed results of this analysis speak to a nedaclude multiple levels of governance in
such studies. Even though the county that contaimard — Urubicha — is itself relatively small
county with roughly 6,000 inhabitants — data cdkécat this level still does not adequately
capture many key activities of the community of @udr which has just a few hundred
inhabitants. However, the community manages 26¢@@0rested land, which represents roughly
one quarter of municipal forestry activities, ading to the president of AIMCU. Further robust
studies of forestry institutions should therefooasider (1) the relationships between state and
non-state organizations and communities that agagad in forestry, and (2) redundancies

among community-based institutions themselves.

Chapter 6 - Conclusion

This dissertation used quantitative and qualitatnethods to shed light on the institutional
determinants of forest governance outcomes in ti&iBn lowlands. From the results of the
analysis, | advance the argument that the locaég@nce of forest resources is strongly
influenced by network-based inequality, which isdxhon other forms of heterogeneity and

inequality, and can also be mediated by institigtiaha variety of scales.

Answers to the questions that are treated in tbhdysare important for the millions of people

that live in and depend on tropical forests, ase & other actors including governments,
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NGOs, foundations, private sector actors interest@dnservation investments, international
organizations, and members of the public who aneemed about tropical deforestation and
forest degradation. To conclude this investigatlahscuss the findings from the empirical in

terms of their implications for forest policy andtther study.

6.1 Policy Implications

Tropical forests are important for our collectivelfare. By removing carbon from the
atmosphere, they help to mitigate climate changsexhby rapid growth and its adverse effects.
Whereas the temperate forests of the developedlaoel regulated and protected by laws that
are well specified and enforced, the tropical ftwed the developing world do not always enjoy
such protections; even when laws exist to proteests, they are not always enforced.
Moreover, the laws that do exist and are enforcedat always effective, efficient, and

equitable.

While this study, like the literature that it busldpon, does not suggest any panaceas that policy
makers can implement, | argue that it suggestsakepenciples that should be considered as

policy heuristics.

1) Where economic inequality is high, and forest comitires do not havee jurerights to
their forests, conservation initiatives are lekslii to succeed.

2) More heterogeneous communities may have more nktased inequality than more
homogeneous communities.

3) Local institutions appear to mediate network-baseduality, although the complex

nature of this mediation remains poorly understood.



170

Motivated largely, but not exclusively, by conceaimout climate change and the importance of
tropical forests for mitigation, there have beeovgng efforts by the international community to
reduce deforestation and forest degradation. Th&t mportant international framework for
these activities is REDD+, or Reducing EmissionsnfiDeforestation and Forest Degradation in
Developing Countries +Enhancing Forest Carbon StaREDD+ was initially conceived of as a
system to support PES (Payments for Environmemali&s) schemes around the world using
money from wealthy countries and carbon buyersceSthen, due to a variety of factors
including the collapse of international climatekain Copenhagen in 2009, and the continued
elusiveness of a robust international carbon matketfocus has broadened to non-PES forest
conservation schemes including strengthening piedereas, supporting community-based and
joint participatory forest management programs, r@ode recently reforestation (Angelsen et al.
2012). Forest governance questions — including /hmfestments in conservation schemes are
likely to succeed — are central to national govesnts, international actors, and donors who are

supporting REDD+ projects.

Since its beginnings at the Bali road map of 20Qindreds of small and first generation REDD+
projects have been started in tropical forestsratdhe world. While no such projects exist in
Bolivia, they have been implemented in its neighb®&eru and Brazil (GCP 2011; Sills et al.
2009). These projects have demonstrated the impmtaf tenure security and titling, and a
consensus has emerged tiiatfactoenforcement ofle jureproperty rights is necessary for
REDD+ projects to succeed (Duchelle et la. 2013id8din et al. 2013). Moreover, the
generation of social and environmental co-benefitduding a suite of non-carbon related
environmental services and livelihood benefith@mught to vary with tenure security (Larson

2011; Angelsen 2009).
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As REDD+ projects - which themselves encompassiatyaf strategies including

jurisdictional reform and payments for environméstvices — continue in their deployment,
policy makers at international, national, and sabemal levels must carefully consider how
local tenure conditions and networks are likelyrtediate forest conservation efforts. Currently,
the selection of project sites is largely basegereived deforestation pressure, forest cover,
available information ode jureproperty rights, and the amenability of authositi€enamo et

al. 2009; May et al. 2011). The findings in thisdst suggest that titling is indeed important, and
the presence of formal legal titles in forest comines is an important factor in shaping forest
governance outcomes. However, titling does notsssrdy or automatically produce desired
outcomes — it must not only be done, but it musddrge well. Doing it well entails considering
group cohesion and history, and the degree to wtoalmunities have their owde facto
institutions and organizations that are capablendbrcing property rights that are specified
throughde jureprocesses. It also involves assessing what typeeqtiality exist locally. Are
there networks of elites that are capable of cagjuvenefits, or even utilizing new venues
created by formal titling processes to furtherifgitheir control of benefits that flow from

natural resources? If so, what safeguards can pkemented to ensure that collective titles, for
example, are effectively enforced for all legahtgholders? It is essential that decision makers
in all sectors and at all level consider these tiores when formulating strategies for REDD+

and other forest conservation initiatives.

| argue that these important considerations fer s#lection should be augmented with local
preliminary data collection on community-level hegeneity, inequality, and institutions. Not
only should the degree to which such local condgiare likely to produce desirable outcomes

be considered, but they should also be monitordREA3D+ projects progress. Inequality and
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heterogeneity, while treated largely as inputdatheoretical framework of this dissertation, are
also themselves outcomes of interest. Tenure sgcudspeciallyde factoenforcement in cases
wherede jureproperty rights already exist — is also an imparfaotential co-benefit to REDD+
(Larson 2011; Sunderlin et al. 2013) and shouldhbeitored carefully at the community level.
REDD+ presents an important challenge to the statosand if the incentives are created
effectively, tenure security for forest peoples mayincreased by its effective implementation
(Larson et al. 2013). On the other hand, poor imgletation of REDD+ that does not pay
careful attention to local conditions might threate recentralize forest governance, and even

exacerbate land-based inequality and tenure ingg¢Bhelps et al. 2010).

The last analysis in this dissertation suggestsitiséitutional redundancy, along with

polycentric and multilevel governance, may afféet success of forest governance. Given these
mixed results, policy makers should pay particatéention to the qualitative nature of

multilevel governance and the structure of orgaiona that are involved in forest governance.
There is evidence that organizations with overlagpoles at the municipal, regional, and
national levels can bolster institutional stabibityd improve forest governance outcomes,
particularly with respect to equity (Andersson &gtrom 2008; Ostrom 2010; Lubell et al.
2002). On the other hand, there is evidence tleaptbsence of multiple overlapping
organizations present an opportunity for elitesapture institutions more completely,
exacerbating forest degradation and threatenirg] [m@oples’ livelihoods even further

(McCarthy 2002; Engel and Palmer 2008; Forsyth 2002

In all likelihood, there are multiple factors tle@inspire to determine which of these outcomes
ultimately occurs. These factors are myriad, andenhis beyond the scope of this dissertation

(and the capabilities of the data that is availablme) to assess their significance, the litesatur
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and this investigation suggest that policy makbmukl at least qualitatively consider the
following themes when designing forest conservagiolicies (whether or not they are linked to

REDD+) or deploying forestry interventions:

1. Downward accountability of organizations involvedforestry to forest peoples — for
example, are there mechanisms to ensure thatpecgles’ concerns are reflected in
forest management planning?

2. Relationships between multiple levels of governanfer example, are central
government regulations enforced at the regionallaceal levels?

3. The level at which most organizations are activer-example, does the regional or local
government have a disproportionate number of orgdioins with decision making
authority involved in forest governance?

4. The nature of community-level organizations — fearaple, do local communities have
an elected body with meaningful decision makindharity? Are there multiple such
organizations per community?

5. The strength of local networks of elites and powleaittors — for example, is there one

kinship or ethnic group that monopolizes power eagtures benefits?

This is by no means an exhaustive list of items plodicy makers should consider when
selecting sites and designing strategies for foresterventions including REDD+ projects.
Nevertheless, considering these questions will thabess provide basis for critical analysis of
local conditions and institutions as they pertaifiorest governance, and can help policy makers

to identify better areas and strategies for intetio®s.

6.2 Further Study
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This study has produced the following three cerfinalings:

1) Bolivian municipal data suggests that economic uradity is, other things being equal,
associated with worse forest condition and livedti@utcomes, but that this association
is weakened by the presence of formal communitg tales

2) Even when formal titles exist, multiple types oéguality and heterogeneity can conspire
to produce network-based inequality at the locatlleExtreme network-based inequality
is a proximate driver of undesirable forest cowmdhitilikelihood, and equity outcomes.

3) The adverse effects of network-based inequalitytsamediated by good institutional
design, though a precise recipe for optimal ingtihs remains elusive. The presence of
multiple elected bodies at the local level emegea candidate for a good heuristic

measure, and invites further examination.

The findings overall suggest that issuing titled permits to communities can be important
and useful if it is done well. Doing it well, howay requires good institutional design, and a
robust understanding of local networks of actotstiter study on the role of these networks
in a variety of national and sub-national conteatsng with the types of institutions that are
capable of effectively mediating the effects ofwatk-based in equality would therefore be

very useful.

6.2.1 Generalizability

Given that the data for this study was collectethaBolivian lowlands, one cannot assume that
these findings can be extrapolated to all otheteods. Because it is problematic to generalize
findings from a study of this type, it is importahat the hypotheses tested in this study be tested

in other contexts. The results of studies of tlwallgovernance of natural resources around the
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world have been mixed in part due to diffuse metthagies and different scholars prioritizing
different variables. However, the mixed result®dlave to do with genuine differences among
coupled natural-human forest systems of the w&@tdne of these differences are easily
characterized. Demographic, socioeconomic, bioghysand institutional data can be collected
and compared across sites; the data collectedRld¥er the past decades is a testament to this
possibility. On the other hand, the complexityltgse systems, with transactions and
interactions among the many important variablesgrodps of variables, render generalization
especially difficult. In this sense, there arehai@nd effectively unobservable differences
between the human-forest social-ecological syswftise world, which make it particularly

important to repeat studies in a variety of corgext

Municipal data — or data from the equivalent lesefjovernance - from other tropical countries
already exists in some capacities, and should b¥iwd with survey data to test the degree to
which community titing moderates the effect of Bemic inequality on forest outcomes in a
variety of contexts. Community-level studies shaailsb be conducted to better understand the
mechanism by which titing does moderate the adveffects of economic inequality. For
example, is the primary mechanism that titling pésrforest communities to exclude outside
actors and reduce illegal logging? Or does it iasectenure security and incentivize the
development of sustainable management plans? Atieety, is there some other interactive
effect that occurs at the local level? In any evetiat conditions are necessary to maximize the
effectiveness of titling, and bolstering ttie factoenforcement of thde jureproperty rights that

it confers?

6.2.2 Multilevel & Polycentric Governance and Instiutions
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The comparative case study analysis in Chapteg§esitied the hypothesis that having multiple
organizations involved in forestry creates redumgahrough polycentric governance that
fosters better forest outcomes through strongéitutiens. While the qualitative analysis
suggested that this was the case in Cururd, thécipahanalysis did not find evidence for this
effect. One further hypothesis that emerges isdbatmunity level institutions — by virtue of
being subject to more downward accountability —dafferent from municipal and higher level
organizations in several respects. For examplentiegy (1) be more resistant to capture by
elites, (2) encourage local people to develop argahstrategies for sustainable and lucrative
forest management, or (3) provide direct check&agautside organizations with interests that

run counter to those of local people.

Testing these hypotheses with a rigorous methogaog in multiple contexts will lead to an
improved understanding of how community institusaan improve forest governance, and the
findings of such studies can inform policy mak&&0Os, and communities themselves in

designing effective interventions.

Another set of questions that emerges from theyaisaiin Chapter 5 concerns ttypeof
interactions between organizations that are inwblngorest governance. In Cururd, there are
actors from the community, the county, NGOs, tlggamal government, and the central
government all involved in forest governance. Bytcast, in TIM lvirgarzama, fewer levels and
loci of forest governance operate. Even allowingtiie limitation that the municipal analysis did
not take into account community-level institutionstill did not find a link between having
morelevels and loci of governance and stronger enfoergrafde jureproperty rights, as was

predicted. In fact, the opposite appeared to ke ffhis suggests an important question — does
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the presence of more levels and loci of forest guaece strengthen or weaken institutional

performance? And by what mechanism does it do so?

Answering these questions will provide a more catglnderstanding of the institutional
dynamics of coupled natural-human systems in thy@ds, and further empower decision makers
to design critical policies that may ultimatelyexdt the lives of the many people who live on and

depend on forests, as well as the course of iniena climate policy.
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