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Chapter 1
Theoretical Framework

1.1 Introduction

 Community forest management (CFM) is receiving much attention from 
international donors and development agencies as a strategy to achieve 
tropical forest conservation and improve the wellbeing of forest dwellers 
(Bray, 2003; de Camino, 1999; Pokorny and Johnson, 2008; Sunderlin et 
al., 2008). Presently, almost 11% of the world’s forests, and 22% in tropical 
forest countries, is in the hands of forest communities (White and Martin, 
2002; Charnley and Poe, 2007). This trend of changing forest ownership is 
the result of the devolution of forest property rights to local user groups, a 
process that is still on-going (Baland and Platteau, 1999; Charnley and Poe, 
2007; Banana et al., 2007). Consequently, CFM can be understood as a new 
form of local forest governance (Lise, 2000; Tole, 2010; Cronkleton et al., 
2011; Larson and Petkova, 2011). The role of CFM is also a new paradigm 
for forest management and calls for an evaluation of its uncertainties, 
challenges and related outcomes (Scoones, 1999; Mehta et al., 1999; 
Barry and Taylor, 2007; Ostrom, 2009). To understand how CFM affects 
livelihoods and forest areas is relevant and important knowledge for the 
design and implementation of development policies.
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 CFM is commonly present in environments where people depend on forest 
products and services for their daily incomes (Persha et al., 2011, p. 1608). 
The importance of timber and non-timber forest products to local livelihoods 
and well-being has been documented for various tropical regions (Wiersum, 
1997; Sunderlin et al., 2005; Vedeld et al., 2007; Angelsen et al., 2011). 
It is recognized that CFM can result in effective forest conservation and 
contribute to rural well-being (Pagdee et al., 2006; Chhatre and Agrawal, 
2008). In fact, in some conditions it is evidenced that CFM constitutes 
an adequate path for promoting sustainable livelihoods (Agrawal, 2008; 
Chhatre and Agrawal, 2008). There are different institutional, economic 
and social environments that may create scenarios to promote or lessen 
resilience and sustainability of resource use (Assies, 1997; Cronkleton and 
Pacheco, 2010; Nasi and Frost, 2009; Perz et al., 2010; de Jong et al., 
2010). While changing forest tenure in developing countries has advanced, 
there are also reasons to doubt whether CFM can lead to more sustainable 
ways of managing forests (Ostrom, 2005; Agrawal et al., 2003; Bush et al., 
2011). Therefore, there is an increasing necessity to identify what drivers 
influence communities to better manage forests, and consequently, enhance 
livelihoods in an expected sustained way. 

 The explorations of the factors that influence CFM outcomes have many 
interpretations, and mostly are characterized by a social science focus 
(Brooks et al., 2006; Arts, 2006). In this case, the conceptualization of CFM 
is premised on collective action of natural resource management (Oakerson, 
1992; Koontz, 2003; Sayer and Campbell, 2004; Behera and Engel, 2006; 
Ostrom, 1999; 2009). It is also accepted that the successful promotion 
of CFM is dependent upon the characteristics of the resources that are 
being managed, and the characteristics of the users, their governance 
system, property rights, power relations and formal and informal practices 
of resource use (Agrawal and Angelsen, 2009). Consequently, the study 
of factors enabling CFM necessarily needs to be based on explanations of 
how actors, social conditions and policies influence CFM outcomes.

 Placing CFM in the realm of forest policies is sometimes complex. 
On the one hand, it is acknowledged that local people have used and 
managed forests for many decades, sometimes centuries (Wiersum, 1997; 
Shepard and Ramirez, 2011). On the other hand, there is an urgency to 
incorporate CFM into national and international forest regimes and in that 
case, CFM has to comply with multiple regulatory demands of the new 
regimes (Pokorny et al., 2010). The formalized devolution of property 
rights to communities and the conformation of communal organizational 
bodies, require an amalgam of new and old forms of forest management in 
communities (Pacheco, 2005; Molnar et al., 2007; de Jong, 2009). Those 
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processes impose many challenges to achieving a successful CFM (Dietz 
et al., 2003; Ostrom, 2007a; Sabogal et al., 2008). Therefore, the multiple 
mechanisms toward sustainable use and communities’ adaptation, in case 
of multiple changes, clearly raise questions such as: how can local, regional 
or national environments influence communities and their livelihoods such 
that conservation and development objectives are met. Are the effects of 
policy actions relevant to social entities (communities) and how do local 
organizations evolve and adapt in those changing environments?
This chapter signals some gaps in the theoretical analysis of CFM and 
anticipates the contributions of the thesis to CFM theory. Three areas of 
relevance are the diversification in livelihoods among rural dwellers whose 
portfolios include forestry, the measuring of CFM success, and capturing the 
dynamics of CFM and how those relate to wider societal changes. The three 
core chapters (4-6) of this thesis can be considered as separate themes, 
however, they converge in one main element, which is to analyse how 
CFM can be successful. The aim is to build a theoretical frame especially 
on social-economic factors of local forest livelihoods, the dynamics of 
new forest governance in CFM, and how communities adapt to changing 
environments. 

 It is relevant and urgent to better understand forest livelihood strategies 
differentiation and which factors drive this differentiation, because this 
implies that CFM success, which essentially entails the promotion of 
such strategies, needs to consider specializations among groups who are 
targeted by CFM support activities. Likewise, CFM success is an academic 
debate that has seen some development in recent years, but it is still fairly 
ephemeral, and in need of new research contributions. Finally, analyses of 
wider societal trends and their influence on rural societies have occurred, 
but this has only sparsely happened in relation to CFM.  Those issues 
themselves have important practical applications, as they allow for some 
anticipation of CFM developments in the near future.
 
 Section 1.2 of this chapter develops a theoretical background for the 
analysis of forest income contribution to livelihoods, and how this links 
to the sustainable livelihoods framework. Key concepts in this framework 
are forest dependence and livelihood strategies. Community livelihoods 
and dependence on forest incomes in the tropics have been perceived 
as homogeneous (Belcher et al., 2005). Researchers on these features 
often assume that trends of a globalized world will homogenize needs and 
sources of incomes (de Haan, 2000; Moser, 2006). However, locally there 
are economic and social factors that may promote specialization and the 
motives of forest incomes may vary depending on those characteristics (Ruiz 
–Perez et al., 2004; Belcher et al., 2005; Agrawal, 2008). This broadens 
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the scope of the analysis and there is a need to clarify how this relates to 
certain livelihood strategies. In addition, there should be relevant contextual 
factors that underlie the promotion of sustainable livelihoods. Hence, by 
understanding the relation of incomes to local social-economic factors it 
is possible to target action on promotion of conservation and development 
aims.

 Section 1.3 of this chapter summarizes the main theories that explain 
CFM success. CFM approaches are manifold, and nowadays are embedded 
into forest regulatory regimes, and it is being acknowledged that CFM can 
contribute to forest conservation and enhancing local livelihoods. However, 
because CFM is context dependent a generalization is less feasible 
(Agrawal and Angelsen, 2009). The combination of CFM implementation 
and its alignment with forest policies can permit the understanding of factors 
that contribute to CFM success. In particular, the implementation of forest 
management plans (FMP) can be viewed from a perspective of collective 
action of local users and local institutions, but within a regulatory regime to 
which CFM has to adjust nowadays.

 Section 1.4 analyses spatial–temporal effects of local livelihoods, in 
particular communal natural resource use and related adaptive strategies, 
to understand how communities undergo changes of social, economic and 
political character, and which are driven primarily by a contemporary process 
of the allocation of new rights.  My focus does not solely comprise changes 
of governance regimes. I also analyse multiple processes of adaptation 
to external changes, considering that in most national experiences the 
devolution of property rights has been accompanied by other different 
sources of change. 

 I analyse adaptations to changes, by expanding the concept of ´social 
thresholds´ (Christensen and Krogman, 2012), where there are economic 
and social tipping points that can affect local societies. Those thresholds 
are reached when local economies are influenced by strong stressors of 
social and economic life. Borrowing the concepts of organizational learning, 
I analyse how communities’ social knowledge can be understood in terms 
of exploration and exploitation processes, which can lead to irremediable 
thresholds, unless exploration and exploitation are balanced. I also identify 
adaptation capacities and responsiveness to strong stressors, for instance, 
when steady increments of forest products prices and demographics are 
balanced.
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1.2 Forest livelihoods and sustainable livelihoods

 Sustainable development relates to how people can influence their 
environment and societies to use resources on a long-term basis, a goal 
that can be achieved by strengthening capacity, supporting equity, and 
fostering empowerment (Godoy et al., 2007; Angelsen, 2010). However, 
this implies multiple and combined actions to tackle problems of poverty and 
conservation. Alleviating poverty and conserving resources is more than a 
production problem. It is characterized by multiple activities (diversification), 
and deprivation and well-being have multiple dimensions (Chambers and 
Conway, 1992; Stoian, 2005). Thus, conventional approaches aimed at 
increasing employment, incomes and productivity in to single occupations 
such as farming or forest extraction may be missing what are the livelihoods 
(Ellis, 2000).
 
 The sustainable livelihoods framework integrates concepts of conservation 
and development paradigms (Ellis, 2000; Scoones, 1998, 2009). A 
livelihood comprises the capabilities, assets (including both material and 
social resources) and activities required to make a living (Conway and 
Chambers, 1992; Scoones, 1998). A livelihood is sustainable when it can 
cope with and recover from stresses and shocks; maintain or enhance its 
capabilities and assets, while not undermining the natural resource base 
(Hussein, 2002). The widely appreciated feature of livelihoods thinking is 
that it directs attention to a holistic approach, to the multiple forces and 
influences on people’s livelihoods, to the assets and access to assets, and 
to the options people possess in practice to pursue alternative activities 
(Ellis, 2000; Dorward et al., 2009).
  
 The importance of forest products, timber and non-timber, to people’s 
livelihoods and wellbeing has been documented for various tropical regions 
(Wiersum, 1997; Sunderlin et al., 2005; Vedeld et al., 2007; Angelsen et al., 
2011). In addition to providing a source of income to rural households, forests 
can also provide a safety net in times of scarcity or emergency (Reardon and 
Vosti, 1995; Angelsen and Wunder, 2003; Neumann and Hirsch, 2000; de 
Sherbinin et al., 2007). Therefore, stimulating forest incomes is perceived 
as a possible strategy to improve incomes among rural dwellers (Wunder, 
2001; Pokorny et al., 2010). Others, however, have warned that a strong 
reliance on forest products may limit populations’ economic perspectives 
and therefore forest products based incomes may become a poverty trap 
(Malmberg and Teegenu, 2007; Kusters, 2009). For instance, specialization 
on one or two forest products, poses significant risks because of market 
vagaries and limit opportunities to expand into other sectors (Barham 
and Coomes, 1996; Stoian, 2005; Takasaki et al., 2011). This is relevant, 
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because differentiated forest use is perceived to preclude conditions for 
collective action and the capacity of managing forest commons (Adhikari 
and Lovett, 2006). There is not much clearness how specialization of forest 
links to CFM and this issue needs to be assessed, in cases of promoting 
conservation policies and pro-poor efforts.

 Understanding how forests are related to rural incomes is essential 
for the design of policies that support livelihoods and for developing 
sustainable pro-poor incentives in forest rich regions, especially in the 
tropics (Chambers and Conway, 1992; Bebbington, 1999; Scoones, 1998, 
2009; Cahn, 2006; Robinson and Fuller, 2010). This is because the natural 
resource base proves to be a necessary main source of monetary and non-
monetary incomes (Angelsen et al., 2011). The portion of income derived 
from forests is referred to as ‘forest dependence’ (Coomes and Barham, 
1997; Takasaki et al., 2001; Angelsen and Wunder, 2003; Pyhälä et al., 
2006) and is expressed as the proportion of total income. Both absolute 
and relative incomes from forests vary among households within a given 
community (Cavendish, 1999a; 2003). This is relevant because it may imply 
that efforts to increase forest incomes will benefit those with a higher total 
forest income (the better off section of a group) more than those with higher 
forest dependence (the poorer section of the same group). 

 Some forestry theorists argue that normative concerns about sustainability 
need to be contrasted with the realities of forest use, where there are gaps 
in the understanding concepts of what subsistence, knowledge and spatial 
distribution of local capitals (assets) are (Scoones, 2009). Interpreting why 
and where those who rely more on forests incomes can escape poverty 
is relevant (e.g. Uberhuaga et al., 2012), if others may not benefit from 
promoting specialized commercial forestry activities (e.g. Kollmair and 
Gamper, 2002; Ruiz-Perez et al., 2004). However, not all household incomes 
in forest communities derive from forest products, Often it complements 
other economic activities, e.g. agriculture or services (Escobal and Aldana, 
2003; Adhikari et al., 2004). Equally, there is much controversy if an increase 
in forest income leads to a better livelihood, and at the same time fosters 
forest conservation (Escobal and Aldana, 2003, p. 1886). By considering 
household-incomes generated from forests as part of the entire complex 
of economic activities, but also the needs and purposes linked to forest 
incomes, one can broaden the understanding of forest-based livelihoods. 
For instance, households can depend on forest as a means of securing 
livelihoods or to secure capital to be reinvested in other activities, or as a 
seasonal cash income (Byron and Arnold, 1999; Angelsen, 2005). Those 
are empirical and theoretical arguments that need to be disentangled by 
applying the sustainable livelihoods framework.
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 Wealth, age, gender and skills are considered as social and human 
assets within the sustainable livelihoods framework (Bebbington, 1999; 
Scoones, 1998; Rakodi, 1999). Within this framework, a livelihood assets 
endowment defines a household’s productive capacity and subsequently, 
shapes its activities, or its livelihood strategy (Ashley and LaFranchi, 1997; 
Adhikari et al., 2004; Babulo et al., 2008). This would suggest households’ 
assets endowments determine how forest-based activities are incorporated 
into livelihood strategies (Kusel, 1996; Khan, 2005). However, livelihood 
assets endowments are also the results of livelihoods strategies. They are 
the outcome of accumulated past efforts, but also of the physical, cultural, 
social and political environment in which households find themselves 
(Bebbington, 1999; 2008; Perz et al., 2005; Moser, 2006). Therefore, 
livelihood strategies are closely related to household’s assets endowments, 
but also the interactive dynamics of livelihoods strategies and livelihood 
assets. Both are modified by the strategic choices that households make and 
by their social structures in which they operate (Leach et al., 1999; Ashley 
and LaFranchi, 1997). There is a need to understand how livelihood assets 
relate to a households income composition and how they influence forest 
incomes and forest dependence (Robinson and Fuller, 2011). Therefore, it 
is a relevant concern how asset endowments can promote conservation of 
forests and improve local livelihoods.

 Considering the above, one general question of the forests and livelihoods 
debate is: What determines the choice of livelihood strategies adopted by 
households in tropical forest communities, and how are extractive activities 
embedded in those strategies? For households that strongly depend on 
non-timber forest products (NTFPs) the commercial value of those products, 
access to markets, the nature of resource exploitation (management), social 
networks and labour allocation are thought to be key factors that influence 
incomes and well-being (Ashley and LaFranchi, 1997; Belcher et al. 2005; 
Agrawal and Perrin, 2008 p.7; Dorward et al., 2009). It is acknowledged that 
those key factors render livelihoods to be more or less sustainable, i.e. they 
influence the capability to cope with shocks and environmental stresses 
(Wunder, 2001; Scoones, 2009 p. 188). The same factors can conveniently 
be identified as sustainable livelihood assets endowments, which suggest 
the need for a further exploration of the inter-linkages between assets 
endowments, livelihood strategies and forestry extractive activities, without 
presupposing any normative criteria (De Haan and Zoomers, 2005). 
 
 The abovementioned factors may vary independently, or have relation 
to financial, human and social assets, and resource extraction portfolios 
(Pyhälä et al., 2006; Kusters, et al., 2005; Illukpitiya and Yanagida, 2008). 
For instance, access to markets and the globalization trends have a general 
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homogenizing effect on assets, and this may lead to the homogenization of 
livelihoods assets, but the asset endowment portfolio may locally remain 
diverse (de Haan, 2000; Stoian, 2005). Conversely, access to commercial 
activities, including timber, can promote highly specialized livelihoods, even 
at the same level of forest dependence (Ashley and LaFranchi, 1997; Walker 
et al., 2001; Emtage, 2004; Ruiz –Perez et al., 2004; Belcher et al., 2005).
Consequently, households in single locations can have quite homogeneous 
livelihoods, but rely on quite different forest portfolios, or they may even 
specialize in a high forest dependence strategy. This logically implies that 
they rely on different livelihood assets endowments. This, in turn, would 
also imply a different impact on forests, and hence a different conservation 
outcome, depending on the particular livelihood strategy–livelihood asset 
endowment portfolio. A more detailed understanding of the differentiation 
among livelihood strategies and the role of forest extractive activities and 
forest incomes in those livelihood strategies is needed to clarify these links. 
I hypothesize that different forest incomes, and thus different livelihood 
strategies, are significantly related to differences in sustainable livelihood 
asset endowments. 

 A forest-livelihood strategies analysis can broaden the understanding of the 
relation between forest dependence (as livelihood strategy diversification) 
and income (Byron and Arnold, 1999; Barrett et al., 2001; Angelsen, 2005; 
Uberhuaga et al., 2012), which is important to understand how livelihood 
strategies that include a forestry component can contribute to conservation 
(Colchester, et al. 2006; Wunder, 2007). When in communities forest 
income portfolios are diverse but their values are small, and resources 
dependence is declining, than single households are more likely to engage 
in multitasking activity portfolios, and few will specialize in forest income 
strategies (Henkemans, 2001; Escobal and Aldana, 2003; Belcher et al., 
2005). Therefore, to understand the extent of forest dependence, it is 
necessary to consider the composition of communal livelihood strategies, 
as well as the trade-offs between different alternatives (Vedeld et al., 2007 
p 870; Kusters, 2009 p. 177). This in turn would again provide more clarity 
on what are the forest conservation options of promoting sustainable assets 
endowments, and through this, the promotion of forest livelihood strategies.
There are arguments that the interpretation of strategies is related to the 
scale-temporal variation of factors (McSweeney, 2002; Scoones, 2009; 
Singh and Hiremath, 2010). However, forest dependence is shaped by the 
underlying factors of local household strategies (Basu and Nayak, 2010, 
568), which suggests that micro–meso characteristics are most relevant 
(Khan, 2005; Illukpitiya and Yanagida, 2008). Therefore, by identifying 
the key sustainable assets endowments, it should be possible to reframe 
the current ideas related to forest dependence, livelihood strategies and 
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income generating activities. This implies questions as: Where and how do 
networks have a role for local economies, does access to forest or markets 
promote opportunities for sustainable management schemes, or how do 
certain forest products link to certain social groups in a community? 
To date, few studies have considered differences among households that 
have livelihood strategies with important forest income portfolios as they 
mostly have been assumed to be homogenous (Henkemans and Stoian, 
2000; Escobal and Aldana, 2003) and with similar opportunities for resource 
portfolio across households (Pfaff, 1999; Vosti et al., 2003, Duchelle, 2009). 
Part of this is a result of the approaches applied to study forest-livelihood 
strategies. Studies have applied qualitative approaches, for instance when 
focusing on traditional uses and social interactions (e.g. Cano, 2012; 
Henkemans, 2001) and others that address more in detail forest-incomes in 
livelihood strategies rely on a priori criteria to stratifying household-incomes 
(Pimentel and Heichel, 1991). In general, studies of income differences have 
preferred the use of strata as the base for separating households (Bojanic, 
2001; Stoian, 2000b; Henkemans, 2001; Gottwald, 2006; Ruiz, 2005; de 
Jong, 2004). Beyond the methodological approach, the focus of analysis was 
often of a particular NTFP or the analysis of forest management practices 
broadly.  In this dissertation, I aim to combine the different approaches in 
a synthetic fashion, by extending the variation from a sub-national context, 
in a single area (the northern Bolivian Amazon). In this region one NTFP, 
Brazil nut, provides the largest contribution to the regions GDP and to total 
household cash income. In my analysis, I will include all possible sources of 
income, and without undertaking and a-priory stratification. (See Chapter 3 
for a detailed review of the methodology and data analysis). 
 
 The research questions that are addressed predominantly in Chapter 4 
of this dissertation are: (1) what is the variation in forest income among 
rural families (or forest dwellers) and how does this relate to the variation 
in households’ total income? (2) To what degree are livelihood strategies 
diversified at household level, and how does this relate to variation in forest 
income? (3) How do sustainable livelihoods assets endowments relate to 
livelihood strategies and forest incomes?

1.3 Explaining the success of community forest management

 Success of CFM can be understood as the achievement of expected 
social, economic and ecological aims, by means of managing forest 
resources (Davies and Wismer, 2007). These results can be characterized 
in terms of equity, sustainable use of forest resources, the improvements of 
local livelihoods and the empowerment of disadvantaged groups in society 
(Pagdee et al., 2006; Agrawal and Perrin, 2008; McDonald and Lane, 
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2004; Brooks et al., 2006; Hickey, 2008, p. 109; Ostrom, 2009, Singh and 
Pandey, 2010). All these results are consistent with those considered in the 
paradigm of sustainable development (Holvoet and Muys, 2004; Vemuri 
and Constanza, 2005). However, the implementation of actions towards 
their achievement is largely a matter of policy, that is, it is necessary to 
define criteria in the interest of the society involved, considering compliance 
with international treaties and the ways of operationalizing actions towards 
those expected outcomes (Barrett et al., 2001; Sheppard and Meitner, 2005;  
ITTO, 2005; Ribot et al., 2006). Therefore, understanding CFM success 
entails a multidimensional phenomenon, which involves understanding the 
political contexts and expected results attached to it.

 Efforts to understand the results of CFM are based on the identification 
of different factors that affect forest communities (Wade, 1994; Agrawal, 
2003; Pagdee et al., 2006). For example, among the most important are 
mentioned: the heterogeneity and size of user groups, types of property 
rights, markets and geographical conditions, networks of actors, and power 
relations within and between communities (Bromley, 1992; Campbell et al., 
2001, p. 596; Klooster, 2002; Ostrom, 2002, 2005; Taylor, 2005, Poteete 
and Ostrom, 2004; Agrawal and Chhatre, 2006, Banana et al., 2007; Tole, 
2010). However, there are a variety of institutional, social and economic 
factors that influence the presence of such factors. Agrawal and Angelsen 
(2009, p. 202) referring to the variety of forms of CFM indicate “the 
viability of each management approach depends on the characteristics of 
resource systems and their contexts, formal agreements of property rights 
arrangements, informal use and governance, and relations of power and 
inequality”. Therefore, to identify what factors influence the results of CFM, it 
is necessary to have information on all possible factors, but also understand 
the local conditions to gauge the results achieved.

 One case where local conditions affect CFM success is the imposition by 
the state of new system of forest resource management regulations. For 
example, neoliberal economic policy reforms implemented in most tropical 
countries, during the mid to late 1980 in most Latin American countries, 
included a set of standards to achieve sustainable forest management. 
Forest policies at that time were in accordance with the neo-liberal paradigm 
(Taylor and Zabin, 2000; Pacheco et al., 2010) and entailed “command and 
control” mechanisms, providing private actors as the main actors driving 
market arrangements, and limiting the state to devising regulatory policies 
(Pulhin, 1996; Evans et al., 2005; Pacheco and Cronkleton, 2005). Among 
the new regulations that were imposed was the use of forest management 
plans (FMP) (Pacheco, 2008; Pokorny et al., 2009). FMPs emphasize 
compliance with technical standards mostly imposed upon corporate timber 
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companies (Pacheco and Cronkleton, 2005; Cerutti et al., 2008; Pacheco, 
2008a). However, these requirements have been widely recognized to inhibit 
the implementation of CFM, because they impose technical requirements 
and heavy costs on rural communities (e.g. Pacheco, 2008; de Jong et al., 
2010). In Bolivia, the new Forestry Law implemented in the mid-nineties 
allowed the exploitation of timber for new social actors such as communities, 
but at the same time required them to conform to the standards formulated 
by the state (de Jong, 2004; Pacheco, 2008). Consequently, FMP are a 
central instrument related to formally sanctioned implementation of CFM 
(Contreras-Hermosilla and Vargas, 2002; SIF, 2006; Benneker, 2008). It is 
therefore necessary to address whether the formal system of using FMP 
has actually contributed to the expected results of the CFM or not, since this 
is a new form of forest management to communities.

 Another aspect in the identification of the factors of CFM success is the 
relevance of contexts (Agrawal, 2003; Pagdee et al., 2006). Researchers 
have considered detailed information necessary to understand complex 
processes such as local collective action (Ostrom 2000; Agrawal, 2003) 
and the applicability of natural resource management (Barrett et al.,  
2001; Armitage, 2007; Gruber, 2010). Many factors may be considered 
necessary and sufficient to explain the success of CFM (Agrawal, 2001; 
Pagdee et al., 2006; Ostrom, 2009; Gruber, 2010). However, the overall 
trend has been to understand these processes from case studies. These 
case studies allow detailed explanations largely of local micro processes, 
but these processes can only be generalized when considering sufficiently 
large samples, and a sufficiently large number of variables (Angelsen and 
Kaimowitz, 1999; Beltran-Morales et al., 2003; Spilsbury and Nasi, 2006; 
Chhatre and Agrawal, 2008; Poteete et al., 2009). Moreover, the complexity 
of forest use in communities suggests that social and ecological contexts 
are interrelated (Ostrom; 2007b; Bebbington, 2008), which again implies the 
need to evaluate CFM success minimally at regional or sub-national levels. 
Therefore, a defined context allows comparability of CFM experiences and 
consequently the identification of factors that determine successful CFM.

 A comparison of CFM experiences, focusing especially on organization 
and management, reveals processes that are not yet well understood. 
Studies on successful management of commons mostly emphasize 
institutional factors of community arrangements (Wade, 1994; Ostrom, 1990, 
2002), while successful communal resource management has been linked 
to different contextual variables such as governance, commercial values, 
and policy frames (Agrawal et al., 2008; Angelsen, 2010). For instance, 
some practitioners hold that the implementation of CFM has more relation 
with external factors than intra-community dynamics (Hajjar et al., 2011). 
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However, internal processes in communities to achieve collective action 
and the compliance with policy requirements related to the use of resources 
are not separate processes (Steins and Edwards, 1999; Ostrom, 2000). It is 
suggested that organizations go through certain steps needed to improve a 
management system such as the differentiation between handling different 
resources, learning techniques, and routinizing new forms of decision-
making (Hope, 2000; Lewis, 2000; Yadav et al., 2003; Poteete and Ostrom, 
2004; Castillo and Saysel, 2005; Benn and Dunphy, 2005; Rodriguez-
Pose and Storper, 2006; Pulhin et al., 2007; Charnley and Poe, 2007). All 
these elements are still assumed to be difficult to compare between CFM 
experiences (Taylor, 2005, 2010). Consequently, they are relevant at the 
moment of refining actions and appropriating factors that are to complement 
communal collective action and formal frameworks (Hentschel, 2004; de 
Jong et al., 2008; Hajjar et al., 2011). It is therefore necessary to supplement 
knowledge of these processes, taking into account their existence within 
the framework of the factors that characterize the success of the CFM.

 If one accepts that CFM is nested in different processes and at different 
levels of governance, geography and economics, the analysis of the results 
of CFM must be taken into account from a broader perspective (Hayes 
and Persha, 2010). Ostrom (2009) defines a framework for analysing the 
robustness of a social-ecological system (SES), which considers several 
nested levels (McGinnis, 2011). Based on the coupling of social and 
ecological factors, she identifies the interaction between different systems 
of aggregated or disaggregated factors. Ostrom suggests that it is more 
relevant to identify the elements that have a larger deterministic power, 
such that it is possible to understand and disaggregate causalities, which 
implies a higher explanatory value than a simple or single cause-effect 
framework (Ostrom, 2009, p. 325). By using this framework and the factors 
identified in the literature (Agrawal, 2003; Pagdee et al., 2006), it is feasible 
to understand the factors that contribute to the success of CFM through an 
analysis that takes into account these processes and levels.

 Few studies on CFM have been able to collect comparable data from a 
large number of communities and analyse the simultaneous interaction of 
multiple factors, because these studies have been considered logistically 
complex and expensive (Poteete and Ostrom, 2008; Andersson et al., 
2010). The literature on the analysis of the success of CFM was based 
on the logic of the meta-analysis or more focused on a certain element 
of sustainability (Wade, 1994; Agrawal, 2003; Poteete and Ostrom, 2008; 
Rudel, 2009). My research in northern Bolivia aims to add to the identification 
of possible measures of success of CFM (Pagdee et al., 2006) and propose 
explanatory frames of those measures. The application of a multivariate 
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analysis, allows not to focus on one response variable, for instance, forest 
cover or local improvements on enforcement (Andersson et al., 2010; Singh 
and Pandey, 2010), but to explore a broader scope of configured factors 
that explain CFM success.

 Additionally, I follow a rationale for identifying the relationship of FMPs 
and CFM success as this has been poorly investigated at the communal 
organizational level. There exist indications that the use of those instruments 
may serve different purposes to local and external actors (Brukas and Sallnäs, 
2011). Some studies assert that the problem of their application is related to 
technical and enforcement regulations, and ultimately can be traced back 
to related transaction costs (Cerutti et al., 2008; Benneker, 2008, Pacheco, 
2009). There is criticism that the application of FMP has not resulted in the 
expected results for CFM (Pellegrini and Dasgupta, 2009; de Jong et al., 
2010). However, this reported failure is attributed to different causes such as 
other actors of forest governance, development of inappropriate incentives, 
lack of external support, corruption and others (Pacheco, 2008; Andersson 
et al., 2010). I pursue a different approach to highlight the behaviour of the 
community and the internal effects on community organization, measured 
by comparing the implementation of FMPs with communities that have 
not applied FMPs, to identify factors that enable successful CFM, but also 
linking those to factors that vary between communities, such as forest 
incomes, social characteristics of forest users, and different conditions that 
influence the implementation of external support projects. 
   
 Using a field survey in the communities in the region this study will 
particularly in chapter 5 answer the questions: What factors determine the 
success of the CFM? How are measures and factors determining success 
distributed among communities in the northern Bolivian Amazon? What is 
the relationship of the implementation of FMPs and the success of CFM?

1.4 Communities and adaptation to changes

 The political, economic and social events that affect forest dependent 
populations are relevant for livelihoods and resource use sustainability 
(Walker, 2005; Mwangi and Ostrom, 2009). Those events may create 
political, social and economic incentives, inducing communities to improve 
or lessen sustainable resource use (Assies, 1997; Babier, 2003; Cronkleton 
and Pacheco, 2010). However, such drivers usually do not operate 
simultaneously, and neither are they homogenous.  Some of them may be 
cyclic while others are discrete (Agrawal et al., 2008; Andersson and Ostrom, 
2008, Moore, 2011). In addition, communities respond differently to those 
drivers (Cano, 2012).  Therefore, drivers and community responses may 
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affect regional and local landscapes, as well land and forests with uncertain 
results in the long run (de Jong, 2001; Nagendra, 2007). Consequently, 
there is an urgency to understand how communities and forest dwellers 
do respond to such changes, and what capabilities communities have to 
productively and sustainably manage natural resources.

 During the past decades, forest policies have promoted community 
forest management (CFM) to contribute to forest conservation and improve 
livelihoods (Poteete and Ostrom, 2002; FAO, 2004; Odera, 2004; Ostrom, 
2005). The promotion of CFM mostly has been accompanied by wider 
institutional, social, political and economic changes (Doolittle, 2010). For 
instance, since the 1990s, dramatic changes have occurred in communal 
access to natural resources (Charnley and Poe, 2007). Political structures 
have changed everywhere, as most countries where CFM is being 
implemented, have seen political reforms such as decentralization and 
improved participation in democratic processes (Cronkleton et al., 2010). 
Additionally, changes in the way CFM protagonists communicate has 
resulted in modifications of social networks, an on-going rural-urban but also 
an urban-rural migration; and  renewed commercial activities are reshaping 
rural social-economic landscapes (de Jong et al., 2010; Cano, 2012). All 
these changes are relevant for communal resource use and conservation 
(Taylor, 2005; Larson and Ribot, 2007). Consequently, understanding how 
CFM changes in a wider changing economic, social and political landscape 
should be helpful to understand how CFM will evolve in the long run.

 The effects of external events on CFM should be nuanced through an 
analysis of their changes along spatial and temporal scales, which relates 
to resources endowments and relative scarcity, and the need to identify 
pathways of communities and their livelihoods (De Haan and Zoomers, 
2005; Malmberg and Teegenu, 2007; Agrawal and Perrin, 2008; Walters 
and Vayda, 2009). Resources may be used according to their specificity 
and availability, for instance an increase in demand of certain NTFPs 
may cause cycles of intense harvesting followed by rapid decreasing 
exploitation or domestication (Stoian, 2005). Coomes et al. (2004), argue 
that resource endowments at community level are relevant to understand 
how local economic changes influence the resource use of forest dependent 
populations. The specific ecological characteristics of forest resources and 
accessibility of land, especially to the most marginalized groups, which 
engage mainly in subsistence agriculture, can determine the expansion of 
areas used for cleared areas or fallows (Assies, 1997:2002; Caldas et al., 
2007; Pacheco, 2012). Therefore, factors such as resource availability, new 
market demands and changes in property rights interact with demographics, 
access and social-changes (Walker et al. 2001 p.299; Perz and Almeyda, 
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2010) and need to be assessed in order to promote resilience and adaptation 
of CFM practices.

 Understanding long-term changes and their triggering factors may 
help to understand how CFM evolves and adapts in the future (Agrawal, 
2007), which is an important matter to consider, but an issue that is 
seldom addressed in the related CFM literature (Guijt, 2004; Guariguata 
et al., 2012). The relations of the drivers that influence communities cannot 
easily be ascertained in a deterministic fashion (Holling, 2001 p 396.). The 
understanding of how forest communities interact with different sources 
of changes has many interpretations and perspectives (Smit and Wandel, 
2006). In social sciences, for instance political ecology relies on interpreting 
distributional effects and fitness of community resource use to confront 
changing resource use policies (Walker, 2005). Economic geography 
stresses spatial – temporal variations of changes in resource management 
and related specialization (Lambin and Meyfroidt, 2010; Toillier et al., 2011). 
Institutional analysis is concerned with local institutions and how they relate 
to changes in forest governance and management (Gautman et al., 2004; 
Persha et al., 2011). Lately, the analysis of Social – Ecological Systems 
tries to understand the nestedness of higher scales, and the adaptation to 
changes trough local learning (Klooster, 2002; Pahl-Wostl et al., 2007).
 
 Those perspectives sometimes provide opposed propositions on 
communities’ adaptive capacities. The political ecology and institutional 
approach stress  the deterministic workings of local institutions on stability of 
resource use (Vayda and Walters, 1999; Agrawal and Chattre, 2006), while 
the economic geography and SES approaches suggest more relevance 
of wider changes that drive adaptation processes (Kelly and Adger, 2000; 
Adger et al., 2005). However, they all converge in believing that adaptation 
seemingly relates to endogenous capacities of communities to cope 
with external changes, as well as the existence of social and innovation 
options (Klooster, 2002; Persha et al., 2011). I aim to make a contribution 
to the analysis of such interlinkages, by reporting on a study of time-scale 
effects of societal changes on forest communities in northern Bolivia. I will 
concentrate first on the adaptation processes within communities, and 
secondly, on how livelihoods resource use dynamics have been affected by 
those wider societal changes. 
     
 First, I use the concept of social thresholds (Christensen and Krogman, 
2012). In the SES approach, adaptability is defined as the capacity to 
reorganize and develop while sustaining functional characteristics. Adger 
(2000, p. 347) uses the concept of social resilience as “the ability of groups 
or communities to cope with external stresses and disturbances as a result 
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of social, political, and environmental changes”. In the resilience literature, 
thresholds are used to describe “breakpoints” between two regimes or 
alternate stable states in a system (Walker and Meyers 2004). Christensen 
and Krogman (2012 p. 1 - 2) analyse this concept, in a more sociological 
fashion. Formally, they use a proxy for measuring social thresholds as 
“technically and socially based standards that identify the point at which 
an indicator changes from an acceptable to an unacceptable condition”. By 
the latter definition, without adopting a functionalist view of thresholds, I will 
incorporate the concept of adaptability to understand the existence of such 
social thresholds. 

 Adaptive capacity, in case of resource use, can be developed through 
processes of “exploration” and “exploitation”. Exploration is a nurturing 
of the local knowledge (cognitive process) through experimentation and 
subsequent learning (e.g., learning processes, feedback loops, monitoring 
schemes, resources, and capital) while exploitation, is the capacity 
to benefit from existing forms of collective action (refinement, choice, 
production, efficiency, selection, implementation, and execution) (March, 
1991; March and Olsen 2005). The capacity to adapt to changes also 
depends, externally, on the predictability and rate of change. Therefore, 
communities need adequate cognitive progress through exploration 
to be able to enter into exploitation.  Duit and Galaz (2008) refined this 
concept by combining SES theory with a cognitive concern of governance 
systems, analysing the interplay of vertical and horizontal of governance, by 
seeking a balance between exploration and exploitation. They suggest four 
types of governance: rigid, flexible, fragile and robust governance, which 
contribute to different capacities of adaptation in cases of slow-fast and/or 
unpredictable-predictable changes. The argumentation of authors is that 
there will be a necessary interplay of different levels in governance to make 
complementary structures of the ´state – local actors´ in order to promote 
robust forms of SES.

 Why is this important for local changes in communities and resource uses? 
When we presume that communities are capable to adapt by changing 
their resource use, it is expected that certain effects from changes can be 
adopted easily, because changes may bring potential benefits and imply 
lower costs related to those benefits (Liebowitz and Margolis, 2000 p 985). 
However, if communities already passed through phases of exploration they 
may enter into the exploitation phase, if costs are consistently lower. If the 
adaptation of a new technology or type of governance is costly, communities 
will pursue a known path of resources use in the form of exploitation. This 
is mentioned by Janssen and Scheffer (2004) as the sunk cost effect. This 
suggests that the phases of exploitation and exploration may need to be 
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balanced considering the nature of the resources themselves. For instance, 
Perez et al. (2010) suggest that migratory effects are good indicator for loss 
of local social memory on resources management (as proxy for exploitation 
activities). Conversely, economic dynamism, land tenure security and 
population growth may be a source for cementing local knowledge (as 
proxy for exploration). I hypothesize that social adaptability, depends on the 
nature of the resources, i.e. the uncertainties of their productivity, and the 
dynamics of exploration – exploitation. Therefore, adaptation to changes 
can be related to the extent that communities have sufficient memory in 
their social relations and human cognition for resource management; 
when combined changes do not trespass or give sufficient innovation, 
reorganization doesn’t seem necessary.

 The argument above however should be nuanced in terms of responses 
and actions of communities, when changes occur. For instance, the SES 
approach applies the concept of adaptability by social learning (Folke, 
2006; Pahl-Wostl et al., 2007), and in the institutional approach this is 
conceived as mental models (Norton, 2005; Ostrom, 2008). Mostly, this is 
applied in a reactive fashion, when responsiveness is conceptualized as 
an accumulation ex-posts change of attitudinal level (Reed et al., 2010). 
If we consider responsiveness, however, taking account of the elements 
of uncertainties (knowledge needed to eliminate hazards) or the benefits 
of pre-exiting relations drawn by actors (collective action realized), we 
may have clearness on the type of (in)efficiency that is related to any path 
dependence (Liebowitz and Margolis, 2000 p 985).  This acknowledges 
that social structures may not need any further cognition. For instance, 
communities have received capacity building processes (extension), the 
implementation of FMPs have implemented Territorial Management Plans 
and other instruments.  However, it seems that the application of those 
instruments has not influenced local resource management (Biedenweg, 
2010). I argue that communities’ high responsiveness to changes implies 
an upgraded knowledge and that capacities to adapt are available, because 
the interrelations in networks (horizontal or vertical) are well developed, 
this is consistent with the existence of feedback effects in SES. Therefore, 
substantially management of resources is to enter in exploitation until a 
threshold is determined. 

 There is a concern for instance, that social structures have not changed 
through different events (social, economic, ecologic), or else that trends are 
most likely the same as preceding historic trends (implying path dependence). 
However, social knowledge in communities related to productive systems is 
highly refined and replicated over time, which in fact defined as rigid systems 
(March and Olsen, 1998; Lam, 2000; Carpenter and Brock, 2008; Duit and 
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Galaz, 2008; Chabay et al., 2011).This is also to say that conditions for 
entering social thresholds, is highly dependent on new investments in forms 
of exploration that may permit identifying technical and social thresholds. In 
chapter 6, I analyse those characteristics by underlying contextual social, 
economic and resource use changes, interpreting this frame to understand 
stability or adaptation of communities when changes occur.

 Second, I also apply a micro economic analysis of livelihood resource 
use patterns and their relation to livelihoods in the analysis of extractive 
economies (Babier, 2003; Delacote, 2007), to analyse the changes 
in households’ extractive economies in forest communities and to 
communal adaptation to wider changes. There is a concern about the high 
responsiveness of local economies because changing access to markets, 
demographics, social differentiation and accumulation may drive changes in 
resource use (Assies, 2002; Frankenberger et al., 2003). The understanding 
of local economies entering into a commercial economy and the nature of 
agro-extractive cycles has been refined over recent years (Sierra et al., 
2000; Takasaki et al., 2001; Godoy et al., 2005; Delacote, 2007; Labarta et 
al., 2008). In addition, there is a concern if these processes do or not lead 
to a deterioration of livelihoods over time (Frankenberger, 2003; Toillier et 
al., 2011). 

 Two important elements are needed to be included in these analyses. 
The first is the role of forest in livelihoods. Pattanayak and Sills (2001) and 
Delacote (2007) suggest that forests incomes in agro-extractive economies 
mainly serve as an insurance when rural dwellers use forests incomes 
to prevent or buffer for vagaries of staple food production and incomes. 
The second element is that individual commodities do not respond quickly 
to price changes caused by changes in product demands. Because, key 
factors of production (i.e. labour, land) are abundant, and markets are risky, 
the composition or types of commodities produced is likely to remain stable.  
Only after all the surplus labour has been allocated to productive activities, 
then total output becomes less flexible (Sierra et al., 1999; Takasaki et 
al., 2011). These two propositions are based on a household model, 
where spatial – temporal variations are not taken into account. However, 
they suggest that local economies have tipping points, when e.g. access 
permits a change of strategies of improving economies.  There is a need to 
incorporate a temporal dimension and a social context, in those economic 
analyses. By understanding those propositions, it can be understood how 
and why communities’ economies do behave in the local context of changes, 
and how are community adaptive strategies.
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 The Northern Bolivian Amazon has experienced important social, 
economic and political changes over the last decade (Stoian, 2000b; 
Contreras-Hermosilla and Vargas, 2002; Assies, 2002, 2006; Pacheco, 
2008; de Jong, 2009). At an early stage of analysis of these changes, 
scholars had warned about the risk that expected resource democratization 
would not be able to overcome local economic and political inequalities 
of capital concentration and control over the economically most valuable 
resources like Brazil nut and timber (Stoian, 2000a; Contreras-Hermosilla 
and Vargas, 2002; Assies, 1997; 2002). However, later studies began to 
suggest that such transformation is actually taking place (Cronkleton and 
Pacheco, 2010). This suggests that some fundamental attributes of the 
communities in the region have changed over the last one or two decades, 
which have increased their capacities to positively respond to the new 
configuration of economic, social and political events that influence natural 
resource use. 

 Understanding how livelihoods and communities respond to changes, in 
such economies, has to take into account the interactions among productive, 
social and economic factors (Assies, 2002; Babier, 2003). Assies (1997) 
proposed the concept of the agro-extractive cycle for the northern Bolivian 
natural resource economy. Assies argued that extraction-based livelihoods 
depend on secure rights and an overall stability, but that those are influenced 
by volatile markets, exploitative labour relations and over exploitation of 
natural resources (Assies, 1997). Important changes over the last two 
decades are the devolution of rights to communities, the implementation 
of a new forest management regime, a steady increase in the international 
market price for Brazil nut, and an improved road access to communities 
(de Jong, 2004; Ruiz, 2005; Cano, 2012). The impacts of these major 
changes and their interaction on communal resource management, related 
to resource use, and if thresholds exists, are rather unclear (Stoian 2000a, 
Barham and Coomes, 1996; Caldas et al., 2007).  Therefore, it is relevant 
to look back to analyse the impact of these changes on communities in this 
region.

 Few studies had opportunities to collect and compare quantitative data 
and produce comparative information of social-economic variables related 
to communities and resource use, especially NTFPs. Using information and 
data collected by Stoian and Henkemans in 1997 (Stoian, 2000a; Stoian 
and Henkemans, 2000; Henkemans, 2001), we analysed changes in 16 
demographic, social, economic-productive and ecological variables in a 
representative sample of 81 communities. We compared our field survey 
of 2009 (see chapter 3) to the available information for these variables 
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from the survey by Stoian and Henkemans in 1997 and other information 
available from the National Institute of Statistics in 2001.

 Chapter 6 aims to understand the main institutional, social and economic 
changes that influenced forest communities in this region and how 
communities have adapted to these changes. I analyse the period of 1997-
2009, presenting a quantitative analysis of the changes that have occurred 
in forest communities. The questions to be answered are: (1) what changes 
shape SES in the tropics? (2) Which are the factors that determine cycles 
and trends of resource use of SES? (3) To what extent are communities being 
able to adapt when SES changes occur?  (4) What type of investments on 
resources use do communities make to adapt to changing environments? 

1.5 Outline of the thesis 

 The next Chapter 2 of this thesis presents the context of CFM in the 
northern Bolivian Amazon. I describe the following elements: First, general 
eco-geographical features and the social and economic role of forests 
resources in the region. Second, I summarize the processes and advances 
of land tenure reforms and forest policy reforms related to community forestry 
and the implications to CFM. These are followed by some comments about 
the pitfalls of those policies for CFM implementation. Third, I analyse local 
communities’ conformation in a spatial and temporal extent of the region, 
from a historical perspective; the implications of the use of timber, agriculture 
and non-timber forest products, considering communities’ characteristics 
and how this relates to CFM. 

 Chapter 3 presents the methods applied in the research resulting in 
Chapters 4, 5, and 6. First, I discuss the importance of the quantitative 
approach and analysis in CFM. Second, I discuss the research process of 
using simplified protocols developed by CIFOR’s Poverty and Environment 
Network (PEN) research1 and the International Forestry Resources and 
Institutions (IFRI)2 on collecting data and the analyses applied. Third, 
succinctly, I argue on the quantitative analysis used in this thesis and 
the theoretical and practical implications for the research on CFM and 
livelihoods. 
 
 In the Chapters 4, 5 and 6, I report on the field work and answer the 
research questions formulated in sections 1.2, 1.3 and 1.4 of this chapter. 
In Chapter 7, I integrate the results of those chapters, readdressing the 

1 See: http://www.cifor.org/pen	
2 See: http://www.sitemaker.umich.edu/ifri	
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theoretical elements presented in this first chapter. I also return to the general 
question proposed at the beginning of this chapter: What is and what leads 
to CFM success. I use the results and conclusions from chapters of this 
thesis to understand the factors that contribute to success, and will reflect 
on the practical implications for regional and international research agenda. 
Finally, I make recommendations for the use of Multivariate Analysis, in 
CFM studies.
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Chapter 2
Regional Background

2.1 Introduction

 This chapter provides the context of the study here presented. I will start 
with a description of the region where the study has been conducted, the 
northern Bolivian Amazon (NBA) and the extractive economy typical of 
this region. The chapter then continues with a summary of land and forest 
reforms since the early 1990s.

2.1.1	 Eco-geographical	features
 The northernmost region of Bolivia forms part of the Amazon basin (1.27% 
of the basin’s area; UNDP, 2003). The climate in this region is tropical and 
humid with annual temperatures ranging between 24oC and 26oC; and 
annual precipitation ranging from 1.834 mm to 2.774 mm (ZONISIG, 1997; 
Foronda, 2003). The altitude ranges from 300 m above sea level in the 
western part to 100 m in the eastern (UNDP, 2009).  The northern Amazon 
is 86.261 km2 covered with humid tropical forest (DHV, 1993), which 
represents 30% of the productive forest estate of Bolivia. 
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 The political and administrative division of the Northern Bolivian Amazon 
includes all five provinces of the Pando department, the Vaca Díez province 
of the department of Beni and the northernmost part of Iturralde province, 
La Paz department. This region borders in the north and east with Brazil, 
and in the west with Peru (ZONISIG, 1997). The most important cities are 
Cobija (Pando department), Riberalta and Guayaramerin (Beni department, 
see Figure 2.1). The main rivers of the region are the Beni, Madre de Dios, 
Tahuamanu, Acre, Abuná, Orthon and Manuripi; together they are the 
primary tributaries of the Madera River.

 According to the Land Use Plan (PLUS; ZONISIG, 1997) for the department 
of Pando  51% of the total territory is classified as “permanent forest lands”, 
18.8% have restricted land use and protection, 15% is for agroforestry, 
0.2% for extensive agricultural use and 15% are protected areas (UNDP, 
2009).  The most commercially important tree species in the region are 
the Brazil nut tree (Bertholletia excelsa), rubber (Hevea brasiliensis Willd.), 
mahogany (Swietenia macrophylla King.), tropical cedar (Cedrela odorata 
L.), ísigo colorado (Tetragastris Altisima spp.), ochoó (Hura crepitans L.), and 
palo maría (Calophyllum brasiliensis L.) and a variety of palm trees (CFB, 
2012). Additionally, important non-timber forest products such as seeds, 
fruits and leaves are derived for human consumption and as a source of 
food for several animal species (Foronda, 2003; ZONISIG, 1997). Industrial 
agriculture and cattle ranching is constrained due to poor soil fertility, 
steepness of the terrain and flooding, mostly along the main rivers (ISA, 
2005; UNDP, 2009).  Consequently, the primary economic vocation for the 
regions is forestry, the sustainable use of timber and non-timber extraction, 
agroforestry and potentially payments for environmental services.

Figure	2.1	The	Northern	Bolivian	Amazon
Source:	Pacheco	(2009)
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2.1.2	 The	demography	and	economy	of	the	region
 Currently, the total projected population, using data from the 2001 census, 
indicates the region consists of 229,500 inhabitants (INE, 2012), 34% of 
who live in the department of Pando; 62% in Vaca Díez and 4% in Iturralde. 
The permanent rural population in the region represents 27% of the total 
(INE, 2012).  The last two decades have shown high population growth and 
a concentration of populations in the main urban centres. All main cities had 
a higher annual growth rate than the national average of 2.3%. Riberalta 
grew at 5.3% yearly; and in Cobija, the second city, the annual growth rate 
was 10% in the period between 1990 and 2010.

 Analysis of the geographical distribution of the population growth rate 
shows that some municipalities experienced lower population growth rates 
than national averages, some even negative rates (e.g. Bella Flor and San 
Pedro). On the other hand, Villa Nueva and Gonzalo Moreno municipalities 
grew as much as 4.2%. These differences can be attributed to their short 
distance to Riberalta, the access to new areas for Brazil nut harvest and 
timber extraction, and the implementation of new secondary roads through 
eastern Pando (ABC, 2010).

 The NBA harbours high biological diversity but also a great diversity 
of indigenous cultures (Molina, 2007). Sixteen ethnic-cultural groups are 
present in the region, in 38 indigenous communities. Other groups, such as 
peasants from the highlands and foreigners, are present in 226 communities 
(MDS, 2005 p. 2). Peasants and local indigenous groups represent 90% 
of the rural population (INE, 2001). Many of these people have urban 
connections (Stoian, 2005), but their dependence on the forests of the 
region remains high for both cultural and economic reasons (Henkemans, 
2000). The standard of living, housing, health and education in the NBA are 
higher than in the Bolivian highlands.

 Natural resources are important for people’s livelihoods in the region and 
this dependency has influenced the regional social conditions and history 
(Assies, 1997; Stoian 2000a, 2005; Bojanic, 2001).  The evolution of the 
extractive economy in the region is marked by successive booms and busts 
of forest products extracted for almost 150 years (Stoian, 2000a).  These 
products include quina, rubber, Brazil nut, palm hearts, mining, and lately 
timber (Stoian, 2005; Molina, 2007). The relationship between busts and 
booms and the demography of a region and its natural resources has been 
demonstrated in the last century (Barbier, 2003). For instance, when rubber 
tapping suddenly ended in 1985, this caused large movements from rural to 
urban areas, especially to Riberalta (Stoian, 2000). As a result, the region’s 
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population became more urban. A migration in opposite direction can be 
observed at present because of the boom of Brazil nut exploitation. 

 The NBA shows some interesting differences between the population 
living in rural areas and in urban centres. According to national statistics, 
urban centres in the region have the highest proportion of economically 
active inhabitants compared to other urban centres. For instance, in Cobija 
61% of the inhabitants is economically active and in Riberalta 55% (UNDP, 
2009). This figure is closely related to the proportion of the population 
between 15 and 65 years. This is above 60% for the total population (INE, 
2012). However, most economic activities are informal yielding relatively low 
incomes. Another typical feature of the region is seasonal migration from 
urban centres to rural areas: up to 15% of the urban population migrates to 
rural areas for the harvesting of Brazil nuts every year between December 
and March (Cronkleton and Albornoz, 2009).

 In Cobija, commercial activities are more diversified and public services 
are more important than in other towns in the region. In the past decade, 
Cobija had the highest per capita GDP in the region, due to public 
investments and the expansion of trade with neighbouring Brazil and Peru 
(INE, 2007). However, these higher values of per capita GDP of Cobija, 
during the last decade may not influence the economic activities in other 
cities of the region. For instance, extreme poverty rates in the municipalities 
of Cobija, Porvenir and Guayaramerin are slightly lower than 30% (UDAPE, 
2008). On the other hand, Riberalta, the largest urban centre in the region, 
has an extreme poverty of up to 46% (UDAPE 2010). These statistics 
suggest that the concentration of the region’s population in urban centres is 
not necessarily linked to higher levels of income. 

 The road infrastructure in the region has greatly improved in the past fifteen 
years. The construction of bridges over the Yata, Orthon, Geneshuaya and 
Tahuamanu rivers facilitates the connections from Cobija, Riberalta and 
Guayaramerin to the main national road infrastructure. Road improvements 
have reduced traveling and transportation time from urban centres to the 
rural areas since the 90s. However, rivers-based transportation is still the 
main form of transportation for Brazil nuts in the rainy season, especially 
downstream to Riberalta.
 
 Educational indicators of population attending school have improved 
remarkably in NBA since 1997 (UDAPE, 2009).  In most municipalities, over 
85% of the population younger than 8 years attend school, although 60% 
of the children don’t finish their secondary education. On average children 
only attend school for a period of six years (Escobar et al., 2009).
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2.1.3	 The	importance	of	forest	resources	in	the	regional	economy
 The NBA holds the biggest productive forest estate of Bolivia (UNDP, 
2009). The region’s economic development chiefly depends on timber and 
non-timber forest products (NTFP) (Bojanic, 2001; UNDP, 2009). These 
products represent as much as 31% of the total Bolivian forest productive 
potential (CFB, 2012). In spite of its potential, the forestry sector in Bolivia 
accounts for only 3% of GDP (Pellegrini and Dasgupta, 2009). This share 
is markedly higher in the NBA, where the forestry sector contributes 30% 
to the region’s GDP. The economic importance of forest resources can be 
traced through the commercial products that are sold in the region. While 
in the border cities Cobija and Guayaramerin most consumption goods and 
clothing are imported from Brazil, in Riberalta, mainly domestic goods are 
traded. The national commerce fuels the extractive and exporting activities of 
the Brazil nut processing or shelling industry (Beneficiadoras) and sawmills.

Brazil nut production: The export of Brazil nuts from the NBA increased 
steadily during the last decade. From 1999 to 2011 the value of exported 
Brazil nuts increased almost ten times to 148 million USD in 2011. 
Interestingly however, during this period the volume of Brazil nuts sold 
barely doubled (INE, 2012). The value of exported Brazil nuts contributed 
to almost 22% of the GDP of the Department of Beni and 10% of that of 
Pando’s in 2011(INE, 2012). 

 On average, forest dependent households derive more than 50% of their 
income from Brazil nuts sales (Belcher et al., 2005; Escobar et al. 2009; 
Duchelle et al., 2011). Until late 1990s, the Brazil nut harvest generated 
22,000 direct and indirect jobs (Bojanic, 2001). Currently, almost 10,000 
households living in communities engage in Brazil nut harvesting (ABT, 
2011) and approximately 7,000 households migrate to the forest as temporal 
labour ADEMAF, 2010). Additionally 5,000 households live and work on 
private holdings, and 5,000 households work in the transformation processes 
(UNDP, 2009). This implies that almost 32,000 households depend on the 
Brazil nut economy, which is almost 20% of the total projected population 
for 2010 (INE, 2012).

 Bojanic (2001) indicated that 28% of added value from Brazil nut extraction 
is generated by small holders. However, this value may vary depending on 
transportation costs and the phases along the Brazil nut value chain. For 
instance, Pacheco et al. (2009) indicate that income redistribution along the 
chain may permit the development of an intermediary group of (retailers and 
middle man) with a regulating effect on prices of Brazil nut in communities. 
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Timber: According to Dauber et al. (1999), the Bolivian Amazon has an 
average potential productive timber volume of 23.5 m3/ha. That makes the 
total standing timber stock of the NBA 102 million m3 or 30% of the national 
productive potential (ABT, 2011). Bolivian extracts less than two million 
m3 of timber per year and the NBA contributes between 15 to 30% of this 
volume (ABT, 2011).
 
 Currently, wood products are the second largest export product from 
Bolivian forests, with a total sale of 86 million USD in 2011 (INE, 2012). The 
NBA primarily produces raw material, which is mainly used for the national 
market. Just 6% of the total Bolivian wood product export comes from the 
NBA, especially products from hard woods (Iquize, 2007). The regional 
production chain is well integrated with the wood industry of La Paz and 
Santa Cruz. About one fifth of the volume of round wood processed nationally 
comes from Pando and northern Beni. The wood industry in the region is 
capital intensive and generates 5,000 direct jobs for timber harvesting and 
1,000 jobs for administrative personnel (INE, 2005; Iquize, 2007).

 Communities in the region have only recently become involved with the 
formal timber sector, for instance through forest management plans (FMP). 
The increased use of FMP was closely linked to the process of land titling 
in the region which took place between 2005 and 2008 (INRA, 2010). As 
communities have gradually obtained the right to sell timber, this has opened 
a new opportunity for improving local incomes. Communities still lack 
technical, financial and human resources to manage their forests according 
to national regulations (ABT, 2011). Available information indicates that 47% 
of the 260 communities that currently have implemented a FMP procured 
these plans with the help of timber companies (ABT, 2011). 

Agriculture: Agricultural lands in the region represent 14,420 ha in Pando 
and 45,331 ha in Riberalta province of Beni. Cultivated areas represent only 
1% of total regional surface. Half of this cultivated area is used to produce 
rice and maize (INE, 2008). The main agricultural system practiced is slash 
and burn agriculture (PROMAB, 2010).  The region’s agricultural production 
is mostly for self-consumption or local trade.  

 Subsistence agriculture and the extraction of forest products are often 
alternating activities practiced by the same people (Assies, 1997; 2002; 
Stoian, 2005). In recent years the regional economy has become more 
integrated with neighbouring countries (Peru and Brazil) and the national 
Bolivian economy (La Paz, Trinidad, Santa Cruz) (Cabrera, et al. 2009). 
Agroforestry has been promoted in the region as an alternative land use 
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with species such as cupuazu  (Theobroma grandiflorum Wild. ex spring) 
(Pokorny et al., 2009). 

Cattle ranching: The region harbours almost 100.000 heads of cattle 
(INE, 2008). Cattle ranching covers almost 8% of the total area of the NBA, 
considering a stocking capacity of 5 ha per head (Pattie, 2003; INE, 2012). 
In the region, 70% of pastures are located in Pando (Pacheco et al., 2009). 
Cattle ranching is mainly practiced along the main roads of the region. 
During the last decade some state programs and NGOs provided cattle to 
communities as a means to improving local livelihoods. An increase in cattle 
ranching is visible in the TIM II (Multi-ethnic Indigenous Territory II; CIRABO, 
2005), the largest indigenous territory. Western Pando communities inherited 
pastures from old private lands that were already converted to ranch lands. 
The municipalities with the largest areas for cattle ranching are Filadelfia 
and Bolpebra (Cronkleton and Albornoz, 2009). In communities, farmers 
hold cattle mostly for local meat consumption. Cattle can also represent 
financial assets, which allow smallholders to increase access to available 
cash (Pacheco, 2006b). 

Hunting, fishing and biodiversity: Hunting and fishing contribute to 
almost 10% of gross household domestic economy in the Bolivian Amazon 
(Godoy et al., 2005), but this part of the local economy is not accounted 
for in regional and national statistics. While hunting and fishing vary 
among rural sites urban consumption has rapidly grown. Fisheries could 
represent an important source of commercial income for almost 10 to 15% 
of communities near the main cities in the region (Van Damme, 2006). 

2.2 Forest policies and implications for community forest   
 management

 In order to understand community forestry in the NBA it is necessary to 
understand the history of commercial extraction of forest products in the 
region, the course of external macroeconomic events in Bolivia, and the 
land and forest reforms (Pacheco, 1992; Assies, 1997; de Jong et al., 2004: 
2009; Ruiz, 2005; Pacheco et al., 2009). I will briefly summarize changes 
in land use and forests management policies implemented since the mid-
1990s, because of their importance for community forest management.

2.2.1	 Land	policies	and	devolution	of	rights	in	the	northern	Bolivian		
	 Amazon
 The Agrarian Reform of 1953 had ambiguous effects for the rights of 
communities in the NBA. The reform recognized different forms of rural 
land tenure: small, medium and large properties, communal lands (under 
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customary distribution), and a new figure of individual property referred to as 
‘solar campesino’ (an accepted minimum area for household subsistence, 
but unalienable; ARL, 1953, Art. 169). It also provided a legal basis for 
contractual relations dealing with the extraction of forest products and the 
public granting of forest lands, specially, in the form of rubber trails (named 
estradas; ARL, 1953, Art 70; Stoian, 2000 p. xiii).  This permitted implicitly the 
survival of the barraca holdings. The then prevalent local social-productive 
structures remained largely unchanged.

 From 1953 until 1985 the barraca system benefitted from public granting 
of land and the lack of law enforcement in the nation’s forested regions. 
Romero (2003) indicated that law enforcement did not take place as the 
rights of the former rubber estates (barracas) were already defined by the 
Land Law of 1878. Thus, land titling in forested lands in NBA were not 
attractive for local elites and resulted in less than  6% of the regional surface 
legally distributed until 1990 (Pacheco, 1998 p. 365).

 Due to the nature of productive relations in barracas, the 1953 land tenure 
changes caused a gradual shift in spatial occupation in the NBA from 1953 to 
1994. During this period the 300 barracas co-existed along 400 settlements 
dependent on local networks of rubber tapping and a growing trade of Brazil 
nuts extractive units (Henkemans and Stoian, 2000; Cespedes, 2004; 
Hinojosa, 2005).  After the rubber production collapse in 1985, almost 50% 
of barracas were abandoned and a rural - urban migration started towards 
new peripheral urbanized centres (Assies, 1996; Stoian, 2000b; Cespedes, 
2004). There were also efforts supported by the Catholic Church to buy 
barracas and convert them into communal lands (DHV, 1993; CIRABO, 
2005). Most post-barraca communities held different forms of land tenure, 
often a mixture of small private holdings, customary held lands and areas 
without defined legal or customary ownership. 

 In the early 90s, only 30 communities near Riberalta had formal legal status 
(DHV, 1993). When Bolivia passed the Municipalization and Decentralization 
Laws in 1994, the need to establish territorial demarcations became relevant 
as public funds transferred from central government were related to the size 
of the population. This accelerated the process of recognizing communities 
as Territorial Organizations (OTB), a new economic, political and social 
entity, by the state. 

 The Agrarian Law of 1996 formed the next step in formalizing 
communal and other property rights in the Amazon region. The law 
explicitly recognized the opportunity to obtain communal property rights for 
indigenous and peasant populations, through granting lands that were not 
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legally in concession (INRA Law, 1996). This law compelled governments 
to accelerate the process of land titling. However, this was a time of turmoil, 
of confrontations among indigenous movements, the state and local elites. 
Consequently, the land titling process took almost ten years. Lately the new 
government of Morales accelerated the entitlement process from 2006 to 
2008; and, the latest results suggest that most progress has been made in 
Pando where currently 100% of the land has a legal title. In Vaca Díez, this 
was 65% in 2010 (INRA, 2011).

 Political pressure of indigenous movements about the amount of land 
needed to support traditional livelihoods based on extractive forest use, 
instead of agriculture, pushed the national government to enact a decree 
in 2002, stating that “in the case of the NBA the minimum area of land 
granted to a household is 500 ha”. As a result, communities with less than 
500 ha per family, were compensated with additional communal lands 
sometimes located as far away as 100 km from the community. This created 
a discontinuity in communal forest lands making it difficult for communities 
to govern and manage their land (Pacheco, 2008). Table 2.1 presents the 
distribution of property rights in Pando department, at the end of 2007.

Table 2.1  Distribution of land titles in the Pando department and Vaca Díez 
province (Beni Department)

Types on Property 
Rights

Number 
Units

Area
(Million ha) Type of Property Rights@

Peasant Communities 245 11% 2 29%
Collectively access, 
withdrawal, management, 
exclusion and non-transferable 

Indigenous Territories 5 0% 1,438 21%
Collective and access, 
withdrawal, management, 
exclusion non-transferable

Communal property 250 12% 3,438 50%

 Private property 1631 77% 0,713 10%
Individual access, withdrawal, 
management, exclusion and 
transferable

 NTFPs Concessions 237 11% 1,535 22%
Individual access, withdrawal, 
management, exclusion but 
non- transferable 

 Forest Concessions 14 1% 1,236 18%
Individual access, withdrawal, 
management, exclusion and 
transferable 

Private property 1882 88% 3,484 50%
Total 2132 6,922

Source: Pacheco, et al. (2009); @ based on Ostrom, 2003 
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	 Communities in Bolivia are now a recognized actor of forest and land 
management, but CFM still faces legal-institutional challenges. The transfer 
of property rights has resulted in communities holding extensive areas that 
are in practice difficult to manage. Moreover, the enforcement of land rights 
is dominated by the largely agrarian criteria of proving the land’s social-
economic function (FES) (Urioste and Kay, 2005), which conflicts with the 
need for collective forest management (Cano, 2012). Consequently, the 
development policies in the region suffer from a mainly agricultural vision, 
while the region’s economy and livelihoods are mainly forest-based (GADP, 
2012).

 The legal land titling process has created an opportunity for communal 
actors to exert their rights to exploit forests. However, they have not entered 
in this scenario as economic entities but as grass root social organizations 
for which forest management has a high priority. 

2.2.2	 Forest	management	policies	in	Bolivia
 The agrarian reform law of 1953 also influenced forest resource 
management. This law stated that timber, Brazil nut and rubber trees are on 
the state’s property. However, while the law recognized that a rubber tapper 
could manage two estradas, i.e. trails connecting a number of rubber trees 
in an area of approximately 500 ha, such land rights were never granted. 
The law defined the need for a concessionaire relationship with the state 
similar to any other private producer (LRA, 1953 Art. 169). Consequently, 
the organisational structure of the production of rubber and Brazil nuts in 
barracas was maintained. 

 In the case of timber exploitation, the agrarian reform law explicitly dictated 
a type of contractual relation with the state, in fact a kind of concessions 
for timber and NTFP on state-owned land (LRA, 1953 Art. 169–170). These 
contracts were supposed to be controlled by the Departmental Development 
Corporations (DDC), the institutions responsible for regulating forest use 
at the time, but this was not the case after 1974. The control focused on 
tax payments based on calculated exploited volumes and did not entail 
verification of actual exploitation in the forest. 

 The collapse of the DDCs in the late 1980s caused the government to 
declare an ‘ecological pause’ in 1993, which included the suppression of 
new claims for forest contracts (Urioste and Kay, 2005). This new policy did 
not have a large impact on forest exploitation (Andaluz et al., 1996), but it 
did lead to the new forest law of 1996.
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 The forest law of 1996 recognized new forest actors, those were: local 
social organizations (ASL), peasant and Indigenous communities. It also 
imposed the obligatory use of forest management plans (FMP) for all 
commercial forest use. The FMP became the main technical instrument 
for sustainable forest use and a legal instrument for harvesting an allowed 
exploitable annual volume. The law also created a new governmental 
organization to control forest use, the Forest Superintendence, and promoted 
the decentralization of forest monitoring activities to municipalities (FL, 
1996 Art. 22).  Up to date, almost 10 million ha are managed through this 
system (30% of all Bolivian permanent productive forest land). In the NBA, 
forest management plans have been established and approved for 43% 
of the forested land (ABT, 2011). Concessions and private properties form 
62% of the total area now managed for timber, communal areas 8%, and 
Indigenous communities 19% (Figure 2.2). In the NBA region, communal 
areas represent now 901.239 ha.

Figure	2.2	The	development	of	forest	area	with	approved	forest	management	plans,	classified	by	
actor	(concessions	are	excluded)
Notes: SLA = Local Social Organization, PP = Private property, PC = Peasant Communities, IC = 
Indigenous and Communities. Source: ABT inventory of Approved FMPs

 The gradual change in forest users from 1996 to 2010 indicates that forest 
actors entered in the forest regime at different time. First, new enterprises 
in fiscal areas and Social Local Associations (SLA) had assignations 
before 2003. A relevant feature of SLA was their conformation as grass 
roots groups of local small scale forest users. They managed half a million 
ha (Taylor, 2006).  However, lately the registration of forests under this 
category was almost non-existent. Some reports suggest this was because 
the new promotion of communities with land titles permitted small scales 
forest users to be registered as communities (Pacheco, 2008a).
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 The peasant and indigenous communities registered FMP’s mostly in 
the last 6 to 8 years. However, communities now play a prominent role in 
the sustainable use of the regional forests (Cronkleton et al. 2011). Their 
right on forest exploitation represents a long term asset, when they acquire 
sufficient technical and managerial capacities. Some studies suggest that 
if communities don’t have sufficient information and knowledge to deal 
with wood markets, this would lead to short-term production, and in fact 
increasing forest exploitation (Benneker, 2008). Others, suggests the 
promotion and facilitation of FMPs by the support of ONG’ or civil society 
permitted a more responsible management of forest, albeit, high transaction 
cost (logging companies, and intermediaries; Benneker, 2008). Therefore, 
the implementation and management of forests by communities suggest 
important challenges and analyses in order to understand priorities of 
communities and their performance in the timber product markets.
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Methodology

3.1 Introduction

 Community forest management is an ample field of research, related to 
how and why communities use forests. There are varying perspectives on 
the relation between forest management and societies (Kruger, 2003). Arts 
(2012), suggests for instance, a topography of five main families on forest 
policy theories. This theoretical variation has important implications for the 
methods used: theories determine the focus of a study, e.g. the study of 
an organizational structure, actors, or fluxes of material and money. In this 
thesis, I analysed CFM and livelihoods using a mainly quantitative approach.
Some social scientists have criticized the quantitative analysis of CFM as 
it would create deterministic and simplistic perspective of CFM, and does 
not lead to understanding of processes underlying CFM (e.g. Pulhin, 1996; 
Cleaver, 2005). Others suggested that understanding of social processes 
should be analysed by thorough case studies (Beckley, 2003; Glasmeier 
and Farrigan, 2005). On the other hand, the use of comparative approaches 
such as meta-analysis of case studies is regarded an effective way to gain 
understanding of CFM (Casse and Milhøj, 2011; Oldekop et al., 2009). In 
this study I combined both elements to some extent, relying on a mixed-
method approach (Creswell, 2008).  



A Quantitative Analysis of Livelihoods in Community Forestry in the Northern Bolivian Amazon

36

 Combining quantitative and qualitative analysis with a mixed approach 
allows complementing knowledge of CFM and livelihoods. However, the 
analysis of CFM depends on both the object of study as well as the availability 
of information and the goal of the analyses. The quantitative approach 
is based on the positivist paradigm (Morgan, 2007, pp. 63-64), which 
assumes that certain causes sufficiently explain social responses to any 
environmental change (McGinnis, 2011 p. 71). Therefore, the quantitative 
approach is useful when expected results have been identified (Lee, 1992). 
While the qualitative approach assumes that not all information can be 
parameterized and quantified; quantification and even the identification of 
problems on inquiry are considered as inductive reasoning (Doolittle, 2010). 
While we can construct theories that are a coherent representation of the 
world, we also need to be sensitive to the social context (Spender, 1996). 
Thus, both approaches can be complementary by answering different 
questions related to the same problem (Meinefeld, 2004). 

 In this thesis, I combine components of a deductive, quantitative approach 
with those from a qualitative approach (Tashakkori and Teddlie, 2003). To 
this end, I used qualitative methods to complement quantitative findings (du 
Plessis and Majam, 2010). For instance, I complemented the data collected 
from questionnaires with in-depth interviews, allowing understanding 
of local conditions of access to forest resources and the expectations 
of individuals about local organization. Therefore, in this study I use the 
qualitative approach to obtain information about perceptions of individuals 
and groups about results achieved in CFM, local livelihoods, the history of 
the community’s changes. A quantitative approach was used to analyse 
factors and outcomes of community organization and household production 
from forest and non-forest products. 
 
 This chapter presents the methods used in this thesis, providing 
complementary information to that included in the methods sections of the 
core chapters. Following Creswell et al. (2008), I first describe the preliminary 
survey conducted. Then I present the questions addressed according to 
each analytical level and chapter. Secondly, I describe the methods of 
data collection, including the sampling at two levels (communities and 
households), the adaptation of protocols for quantitative data collection, and 
qualitative methods used. Third, I present the justification and comments of 
multivariate and historical analyses applied.
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3.2 Methods of data collection

3.2.1	 Preliminary	survey
 Between September 2007 and March 2008, a first preliminary field 
survey of CFM was conducted. During this period, I familiarized myself with 
CFM practices in the region, collecting available secondary information, 
and analysing how to implement a quantitative field survey. The aims 
were to understand local perceptions on what represents success of forest 
management, implementation of forest management plans (FMP) for 
timber exploitation, and the complexities in CFM organization. At household 
level, I aimed to understand the interaction of local community members, 
livelihood strategies adopted by households and to get an impression of the 
importance of Brazil nut production for household income. 
 
 During this period, I visited ten communities, with the Bolivian Amazon 
Forest Management Programme (PROMAB), of which seven received 
direct extension support from PROMAB. Five of these communities had 
implemented a forest management plan (FMP). The reason to select 
communities with and without an implemented FMP was to check to what 
extent this influenced CFM practices. See Table 3.1. 

 I participated in capacity building activities by PROMAB and conducted 
informal interviews. Participant observation was followed by open interviews 
and later focused interviews (Hopf, 2004 p. 204 - 208). The process consisted 
of interviewing community leaders and base members, experts and technical 
staff from NGOs, timber and Brazil nut enterprises, peer researchers and 
local households. I used the identified indicators on impacts (outcomes) of 
forest products trade, for communities and livelihoods (Kusters et al., 2005) 
and followed the identification of success measurements of Pagdee, et al. 
(2006).

Table 3.1 Communities and interviews in the preliminary survey

Community
Name

Number of 
Events

Type of 
Events

Individual 
Interviews

Key 
informants
interviewed

FMP

San Antonio 2 PCR, RM 2 2
Santa Maria 1 RM 2 1
Antofagasta* 1 RM 2 1

12 de Octubre* 2 TPHE, OECA 2 3 x

Loma Alta* 2 TPHE, ECB,S 3 4 x
San Antonio (Fl.)* 1 TEE 2 2 x
Santa Crucito* 1 TEE 1 1 x
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Community
Name

Number of 
Events

Type of 
Events

Individual 
Interviews

Key 
informants
interviewed

FMP

Galilea 2 PCR, RM 2 1 x
Las Mercedes* 2 CC, OECA, S 3 2
Remanzo* 2 CC, OECA, S 3 2
Total 16 22 19 5

Notes: Presentation of current research PCR; Regular Meeting of the Community RM; Technical 
Experiences Exchange TEE, Elections of Committee Boards ECB; Timber Post-harvest evaluation 
TPHE; Cubication Course CC; Analysis of Conformation of an Economic group for Brazil nut Sales 
OECA; Statutes Analysis * Capacity building processes through extension activities of PROMAB

 Additionally, a first revision of protocols for quantitative survey was 
conducted. The main results of enquiry were an identified set of sources of 
variations. Those are presented in Table 3.2.

 The survey was conducted in parallel at both the level of household and 
community. As I evaluated more than six sources of variation (FMP, Brazil 
nut, access, population size, extension interventions, origin of communities, 
recent property rights entitled); a cross-sectional research design without 
imposing an explicit selection of groups or control groups was used 
(Frankfort-Nachmias and Nachmias, 2007). 

 Table 3.3 presents the questions and methods used for answering 
questions for the three core chapters.  In Chapter 4 I focused on the 
analysis of livelihoods (at household level), using the Sustainable livelihoods 
framework (Scoones, 1998). A cross sectional survey with sequential polls 
was applied (Cavendish, 2003 p. 19), I focused on quantitative data collection 
to analyse income sources, activities and expenditures. To complement this 
information, social variables and institutional information were obtained 
from personal interviews (Cavendish, 2003 p. 16).
 
Table 3.2 Identified variables for Community and Household level in the 
preliminary survey 
Outcomes of CFM 
(Pagdee et al., 2006) 

Community Level Local livelihoods Level

Main sources of variability, using Kusters et al., 2005
Equity • Implementation of Forest 

Management Plans
• Definition of statutes 
• External conflicts (border 

conflicts)

• Previous experiences of 
management

• NGO capacity building actions
• Internal conflicts
• Social norms related to access 

on resources (residence, born in 
community)

• Organization of community 
determinate access

cont. Table 3.1
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Outcomes of CFM 
(Pagdee et al., 2006) 

Community Level Local livelihoods Level

Main sources of variability, using Kusters et al., 2005
Conservation • Monitoring actions from 

community
• Legal conditions of community 

(local tenure is being recognized 
from national authority)

• Access of local enforcement 
mechanisms (local, district 
location)

• Participation and responsibility 
to local communities’ activities 
are relevant for communities’ 
action.

Income • The types of contracts and 
responsibilities of communities 
and enterprise define the 
incomes from timber resources

•  Opportunity to external 
employment or to strategic 
crops (agroforestry, cattle 
ranching) 

• The existence of financial assets 
(motorcycles, credits, livestock 
and services)

•  Access to energy, 
communication, other sources of 
income

•  Implementation of Forest 
Management Plan

Relevant to outcomes of 
CFM at both community 
and household levels

•  Seasonal variation of populations
•  Local relations to municipality and cooperatives
•  Types of resources (trends in forest use)
•  Access to community (changes on road access)
•  Political environment
•  History and geographic location of community is relevant

 Chapter 5 is a study at community level in which I used the social-
ecological systems (SES) framework (Ostrom, 2009) and adapted variables 
on outcomes and factors of success of CFM (Pagdee et al. 2006; Janssen et 
al., 2008). Quantitative parameters were collected and I scored qualitative 
variables in order to obtain quantitative values (Sheil and Liswanti, 2006) 
from key informants and group interviews. 

 In Chapter 6 I used a simplified version of SES framework (Ostrom, 2009; 
Renaud et al., 2010), applying a panel data for two cross sectional surveys 
at community level (Moser and Felton, 2007). The information related to 
demographic, productive and social information of changes. I complemented 
this analysis with a causal historical events analysis (Walters and Vayda, 
2010); a method consisting of an analysis of a chain of events.

cont. Table 3.2
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Chapter three

 Through the preliminary survey and the questions addressed for this 
study, it was relevant to clearly define the object of study as the concept 
of community is not straightforward (e.g. Young et al., 2008). Communities 
can represent different meaning indicated by their populations through 
experiences (Agrawal, 2001). Ostrom’s analysis of the Institutional Analysis 
of Development for instance, defines the focus of analysis as “the action 
arenas” of resource use (McGinnis, 2011). This suggests that a simplification 
of terms for field research is needed (McLaughlin, 2011 p. 273). Therefore, 
concepts of units of analysis are relevant. I explicitly define both units of 
analysis as follows:

 A community, in this thesis consists of the community’s main 
representatives (committee board members) and community’s members, 
currently living in a local legally recognized territory. The operational bodies 
on resource use are part of local community members, namely households. 
All other actors that intervene in the process of forest management such 
NGO professionals, enterprise technicians, local municipalities and other 
state or civil society are considered part of the context. 

 A household is defined as a group of people (normally family members) 
living under the same roof, and pooling resources (labour and income). 
Labour pooling means that a household member can exchange labour and 
time without any payment, e.g. on the farm and domestic activities. Income 
pooling means that they “eat from the same pot” although some income 
may be kept by the household member who earns it (PEN, 2007).

3.2.2	 Community	and	household	samples:	selection	criteria	
 Community sample: According to the INRA (2010), 262 legally 
recognized communities in the northern Bolivian Amazon existed in 2008. 
To capture most variability at regional level, I applied province stratification 
(geographic criteria), fixing the number communities proportionally to each 
province. A total of 87 communities were selected, covering almost 33% of 
all communities. This was assumed to be a sufficient sample for statistical 
tests (especially in terms of correlations). The initial selection of communities 
was randomized according to the lists of communities. See Table 3.4.

 Because of the political environment and needs of ample time in arranging 
communal meetings, the time availability of communities’ representatives 
and the willingness to accept an interview; I ended with a sample of 85 
communities (10 communities visited in the preliminary survey plus 70 
new); the sampled communities represented 33% of the study area, 38% 
had implemented a FMP, of which 40%  after receiving support from NGOs, 
the others as a result of direct arrangements with timber companies. The 
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25 % communities had only river access, because new secondary road 
openings occurred during the field study. Figure 3.1 shows the distribution 
of communities, and Appendix 3 of chapter 6 lists the visited communities.

Table 3.4 Size of sample of communities per province in the northern 
Bolivian Amazon

Department Province

Number of communities in 
NAB % of communities

INRA, 
2008

Sorted 
for 

visiting

Currently 
visited

Planned 
to visit

Current 
visited

Beni Vaca Díez 80 26 25 33 31
Abuna 9 3 3 33 33
Federico Román 20 7 7 35 35
Madre de Dios 47 16 17 34 36
Manuripi 54 18 17 33 31

Pando Nicolás Suarez 52 17 16 33 31
Total 262 87 85 33 32

 Household level sample: The dependence on non-timber forest 
resources was the most important criterion to selecting households; it was 
also expected that communities for household level sample analysis would 
reflect this condition. Therefore, I used Stoian and Henkemans (2000, p 
186.) classification of communities’ productivity in terms of the quantity of 
Brazil nut harvested per household. Agrarian communities typically produce 

Figure	3.1 Communities in the northern Bolivian Amazon and study sites
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less than 20 boxes of 23 kg unshelled Brazil nut seeds per household, while 
this is 20-104 boxes in Agro-extractive communities; and over 104 boxes 
in Extractive communities. Because of changes in the average quantity 
of Brazil nut harvested per household, I used 100 boxes to differentiate 
between Agro-extractive and Extractive communities. The final selection 
of communities to be considered for the household level survey was also 
based on their willingness to accept polls and the geographical distribution, 
and to have a representative sample of Agro-extractive and Extractive 
environments, See Table 3.5, and Figure 4.1 of Chapter 4.

Table 3.5 Characteristics of sampled household in communities

Community 
name

Type of 
Community

Num. 
HH 

(2005)

Number of 
planned 

interviews

Number 
of HH  
inter-

viewed 
after 3 
rounds

Number 
of in 

depth
Inter-
views 

 % of 
HH per 
comm.

San Antonio 
(Rib.) A 52 25 19 4 37

Santa Maria A 76 36 19 3 25
Antofagasta A 27 13 9 3 33
Santa Fe A 33 16 15 3 45
Naranjal E 60 28 20 3 33
12 De Octubre A 48 23 15 4 31
Loma Alta E 95 45 26 4 27
San Antonio 
(Fl.) A 24 12 10 3 42

Santa Crucito A 49 22 15 3 31
Petronila E 27 13 10 3 37
Galilea E 42 19 19 4 45
Contra Varicia E 31 14 13 2 42
Irak E 22 10 9 3 41
Motacusal E 19 9 9 2 47
Las Mercedes E 38 18 16 3 42
Remanzo E 36 17 15 3 42
A = Agro-Extractive 160 112 50 47
E = Extractive 160 127 53
Total 679 320 239 35

Note:	Fl.	= Filadelfia province of Pando

 The number of households included per community was such that 33% 
of all households were included. Households were selected randomly 
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from local lists of community members. I planned to collect information 
from 320 households, a representative number for a sub national research 
(Cavendish 2003; PEN, 2007). During the first round of interviews, I 
included 308 households, of which 289 accomplished the criteria of being 
an independent Household (living under one roof). After the second and 
third round, my sample included 239 households that completed all three 
rounds, were permanently present in the community. This can be considered 
as a statistically robust and representative dataset of the 7290 households 
present in the region (INE, 2011).

3.2.3	 Simplification	of	quantitative	protocols
 Because two levels for survey were considered, I followed the currently 
released protocols for community level analysis from the International 
Forest Research Institute (IFRI, 2007); and the protocols of the Poverty 
and Environment Network (PEN) for household level survey, from 2007. 
These protocols differ in the approach and focus of information to be 
obtained. IFRI is focused at understanding how forests resources and 
user groups exert forest management, these protocols are concentrated 
to analyse collective action and local institutions. PEN’s protocols focus on 
understanding how forest resources impact local livelihoods (households), 
in particular related to poverty alleviation and securing livelihoods. In both 
cases, those protocols allow different research agendas of enquiry. A 
description of different characteristics for these protocols and simplification 
needed is provided in Table 3.6.

 A preparatory process of designing and validating the forms, and 
training the enumerators was executed in August 2008, in accordance with 
conceptual elements of CFM and livelihoods made in the preliminary survey. 
After revising PEN and IFRI protocols in the field and office, I decided to 
simplify those forms and to analyse the feasibility of using quarterly rounds 
for surveys.  The resulting planning of research was to run the first round 
of household survey with PEN, between September– October, 2008, and 
after a community level with IFRI protocols, perform the second round of 
household survey between February to April 2009. Finally, a third round 
using PEN’s protocols was conducted from July to August 2009.

 Applying PEN forms: The Poverty and Environment Network (PEN) is a 
project launched in September 2004 by the Centre for International Forestry 
Research (CIFOR).  PEN aims to answer two major research questions: (1) 
what is the current role of forests in poverty alleviation and (2) How can that 
role be enhanced through better policy formulation and implementation?
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Table 3.6 Characteristics of IFRI and PEN protocols and simplification needs 
for quantitative surveys conducted  

IFRI  - Community level survey, 
requiring qualitative information

PEN - Household level survey, 
requiring standardized quantitative 
information

Forms

10 thematic forms 
1. Site Overview S
2. Forest S
3. Forest Plot X
4. Settlement S
5. User Group S
6. Forest Association M
7. Forest–User Group Relationship S
8. Forest Product  X
9. Forest Governance M
10. Organizational Inventory and Inter-
organizational Arrangements M

5 time-thematic forms
1. Village surveys (V) V1 general 
community features, V2 a twelve 
months changes and validation
2. Annual household surveys (A) 
A1 general household features, 
A2 a twelve months changes and 
validation
3. Quarterly household surveys 
(Q) data gathered to of gathering, 
production, transformation and 
commercialization activities

Methodologies 
considered

Secondary information gathered before 
– after
Ethnographic focus – participant
Focus groups

Preliminary information and 
validation of forms needed (units 
and concepts)
Focus Groups  (for village)
Structured Polls (for households)

Problems 
encountered 
to conduct a 
large sample 
and to obtain 
information

Interdisciplinary (social – foresters)
The time needed in participatory 
assessments is consuming
Forest plot sampling was not possible 
because high costs
Organizational structure for 
communities was more homogenous, 
it depended to the number of persons 
in the board
Participatory assessments taken from 
various NGOs needed to be validated 
in field.
There is a need on participatory 
assessment that should be scaled for 
quantitative assessment (Sheil and 
Liswanti, 2006)

More economically appeal
Village V2 survey was very useful, 
however A1 may be needed 
to be re analysed. Q needs to 
be simplified for transformation 
activities, in especial where the 
use of NTFPs related to self- 
consumption are largely used the 
same way.  
The sequence of agricultural and 
forests gathering is consistently 
homogenous
Social elements for each 
household needed to be verified 
 Locally, INRA official lists for 
community members was 
available, however, new local 
families were on field, this needed 
to be validated
One round of Quarterly survey 
was omitted

Simplification 
and design 
needed in

S= dependent to each community and 
forest
M= Non-dependent to each community 
and forest (Merged to a generic 
formulary)
X=Not used

Social parameters are needed to 
be assessed independently from 
quantitative polls

Recommen-
dations

re-evaluation on secondary information 
and triangulation highly useful

Take higher number of interviews 
per community.
Revise household definitions
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 PEN is currently executed in partnership with universities and research 
institutes on all continents. Their aims are to fill the knowledge gap on the 
forest-poverty nexus, and hence to contribute to meeting the Millennium 
Development Goal of poverty reduction, through a systematic collection of 
uniform socioeconomic data in a variety of tropical ecosystems (Tesfaye, 
2011). The purpose of PEN’s protocols is to quantitatively and document 
forest-dependency (PEN, 2007). 

 This methodology is a systematic enquiry of livelihoods, implying a 
sequential process composed of two village surveys (community level), two 
annual household surveys, and quarterly household surveys during one 
year. The information gathered pretends to understand raw products use, 
processed forest products and direct payments or transfers to households, 
and annual adaptation strategies to eventual shocks (PEN, 2007; Angelsen 
et al., 2011). I modified and simplified the quarterly interviews, executing 
three rounds of interviews in September 2008, March 2009 and July 2009. 
This is justified as in the region forest extraction activities (extraction of Brazil 
nut) is concentrated during a long rainy season in the region (November to 
March), while most agricultural activities take place from April to August 
(Henkemans, 2001). See Figure 3.2.

 The relation of livelihoods and social processes such as community 
organization is relevant to be analysed through household and community 
level (Kusters et al., 2005).  At the household level, the behaviour relates 
to livelihood strategies, while for communities the aggregate effect of 
households is of importance. This implies two levels are relevant to deepen 
our understanding. For the community level, I applied two strategies of 
enquiry: one relying on PEN’s annual village survey that is used two times 
for each community. 

 A second approach was done in a subset of 50 households (3 to 4 in each 
community), in which I focused on interviewing three types of families: the 
family of the new community member (2 to 3 years of life in the community), 
a former member of the community (10 years or more), and a recently 
formed family (born young family in the community) for each community. I 
applied the two approaches, from a qualitative perspective, a collection of 
family history and its relationship with the community. Those were visited at 
least three times, for longer personal open interviews, which allowed me to 
validate data and to understand families’ kin relations, see Table 3.5.
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Rainfall (mm) 282 259 248 164 76 27 20 22 65 149 196 272

Staple crops

Rice, Maize harvest

Manioc, plantain, Banana harvest

Vegetable garden products

Squash harvest

Valusa harvest

Pineapple harvest

Onion harvest harvest

Cucumber harvest

Horticultural products

Orange harvest

Mandarin harvest

Mango harvest

Lemon harvest

Guava harvest harvest

Cashew harvest

Cacao harvest harvest

Café harvest

Beriba, Chirimoya harvest

Papaya harvest

Grapefruit harvest

Avocado harvest

Urucú harvest

Tamarind harvest

Melon harvest

Achachairu harvest

Forest and semi-domestic products

Brazil nut harvest harv.

Palm heart harvest

Motacú harvest harv.

Majo harvest harvest

Asai fruits harvest

Pacay harvest

Wild cacao harvest

Cashew harvest

Aceitillo harvest

Isigo fruits harvest

Chonta harvest harvest

Figure	3.2	Timing	of	interviews	in	relation	to	seasonal	variation	in	rainfall,	agricultural	activities	
and	forest	product	extraction
Notes:	A= Annual, V=Village, Q=Quarterly; Source: Henkemans (2001, p. 121)
Source: Adapted from Henkemans (2001, p. 121), using most common names
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Using IFRI protocols: The International Forestry Resources and 
Institutions research program (IFRI), is based on a partnership with NGOs 
and local research centres, around the world (IFRI, 2007). The main 
research questions that they aim to answer are: How do institutions affect 
the incentives facing forest users (forest dwellers, timber corporations, 
transhumant populations, etc.); How do these incentives encourage forest 
users to engage in the sustainable development or the destructive use of 
forests; why do forest users establish collective-choice arrangements or 
continue to pursue independent strategies; how are forest users affected by 
government-driven development activities and policies.

 IFRI protocols were developed as a research strategy in the late 90s 
in order to standardize the methodological approach, as well to perform 
comparative meta- data analysis of CFM experiences, this is relevant 
because IFRI pretends to analyse different environments, as well 
governance systems.  By acknowledging that several environmental factors 
and institutions develop in forest governance (Agrawal and Chattre, 2006), 
IFRI had built comprehensive relational data base, on ten thematic tables 
(and related forms) with information on: Settlements, Forest user groups, 
Forest associations, Forest units (plot samples), Forest areas, Forest 
Governance, Forest products, Organizational inventory, International 
Organizational features and Site overviews.

 The IFRI protocol permits comparing multiple variables as data collection 
procedures are standardized. The ten thematic forms are complementary 
for any research question related to forest governance and management. 
However, the extensive information expected for each form, suggest a 
process of time consuming visits on each community, as well as time for 
validation of information (Poteete et al., 2009). The suggested methods 
of data collection encompass two expected phases: 1) a first pre-visit 
analysis of diverse information on studied site, mainly based of secondary 
information and key informants interviews. It is expected that this will lead to 
a research design according to available information. 2) A second field visit 
with direct observations, interviews with key informants and focus groups. 
IFRI relies on ethnographic research method for visits, individual or group 
interviews (IFRI, Field Manual Ver. 13th, 2007). 

 Data collection is considered an interactive process and it is highly 
recommended to combine interviews with information available from 
secondary sources, complement with botanical information from plot 
sites sampling and transects. This process could easily take 10 days for 
each community if botanical information is gathered. The qualitative data 
was codified and organized for having comparative purposes (Sheil and 
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Liswanti, 2006). However, there was a need to adapt local definitions of 
some parameters for scaling data; the process of validating this ordinal 
scales was needed to be reanalysed three times, one at the preliminary 
survey, second on validation of IFRI forms, and later, when interviewing 
individual community members.

 Considering those recommendations, during the preliminary survey and 
after, I concentrated to collect secondary information, sufficient to fill the 
following forms: Site Overview, Settlement, User Group, Forest Association 
and Forest Governance. These forms contain quantitative and qualitative 
information and was firstly filled with available participatory information from 
rural appraisals (PRA) performed by PROMAB project in 40 communities, 
besides, other recent studies to complete the sample (see appendix 1 in 
Chapter 6). Secondly, I focused on validating the information for a sample 
of 95 communities, where information was most complete, for all variables 
considered in Pagdee et al (2006) and Agrawal (2003). I simplified the 
process of interviewing, when reliable information was available, and in 
cases of communities that were visited for the first time, a second round of 
secondary information for validation was useful. 

 Plot sampling was not possible due to time constraints. One day per 
community was considered sufficient to interview community leaders 
(group’s interviews) and two or three day with key informants within 
communities’ user groups (according to the opportunity to interview them, 
after the formal visit). As a result, the process of generating and validating 
information needed to fulfil the quantitative information of IFRI forms took 
from January to August 2009; the results of information permitted to drop 10 
communities because the secondary information was very contradictive to 
the field surveys, therefore I only included the 85 communities with reliable 
information.  

3.2.4	 Complementing	qualitative	methods	and	validating	secondary		
	 information	
 Quantitative information is more appropriate to analyse and infer aspects 
from outcomes and results of process in organization and socioeconomic 
features, but it is less useful to guide data analysis and interpretation by 
understanding the ‘story’ behind the numbers (Benneker, 2008). Qualitative 
methods were used to capture the procedural aspects, underlying causes of 
inequity, and information concerning recognition of different users in CFUGs 
(Sunam and McCarthy, 2010). Also, I used qualitative techniques to verify 
quantitative sound information, by using in-depth interviews to individuals 
and groups.



A Quantitative Analysis of Livelihoods in Community Forestry in the Northern Bolivian Amazon

50

 Interviewed groups: I interviewed at least one community committee 
board member and 4 to 5 community members, per community. The group 
interviews had the goal to validate information for IFRI protocols and the 
annual village survey from PEN, and secondly to analyse historical events 
in the community. 

 I applied open questions to analyse what factors determined whether 
a FMP was implemented or not. This was an interactive probing of local 
actions and interest of communities and permitted an interesting scenario 
(Marshall sand Rossman, 1998). I also applied the devil’s advocate method, 
which consists of a solid argumentation for reasonable recommendations, 
and then subjects are called for an in-depth or formal critique (Collins 
and Collins, 1998; Brueckner and Mamun, 2010). The critique calls into 
question the assumptions and recommendations presented to show 
why the recommendations should not be adopted. Through repeated 
criticism and revision, the interviewed group leads to mutual acceptance 
of a recommendation; this decision-making approach assumes that good 
recommendations will survive, because the dropped arguments are 
inapplicable (Schweiger, et al 1986; Brueckner and Mamun, 2010). 

 When conflicting aspects in group interviews existed, those issues were 
complemented with personal interviews afterwards, contacting with families 
or external actors, this type of second interviews took one or two days more. 
Approximately 15 communities needed a second review of information, but 
with key informants. The selection of these informants was opportunistically 
when there were contacts in the main cities.

 Individual interviews: I analysed both stories and answers to open 
questions, and applied informal interviewing techniques. I also asked for 
the interviewee’s history in community, the provenance of the family, local 
relations, relatives and other general features. With the approval of the 
household head, it recorded some interview for further analyses. If that was 
not possible, then only a guided open questionnaire was used for guiding 
an interview, a central theme was related to an assessment of perceived 
changes in local conditions over the last 5 to 15 years. 

 Controlling ordinal scales for quantitative analysis. Information at the 
level of communities (groups) is gathered in a qualitative way in both IFRI 
and PEN protocols. In order to allow quantitative analyses of this information, 
I used scoring methods for ordinal variables (e.g. perceptions on how 
severe are rules, enforcement, or the existence of planning instruments per 
community). As scoring information has pitfalls related to scales applied and 
ranges used (Sheil and Liswanti, 2006), I validated information on the forms 
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during each of the four visits. Some questions needed to be scaled in order 
to obtain ordinal information (Kusters et al., 2005; Sheil and Liswanti, 2006). 
I averaged the scales for IFRI parameters, when there was disagreement 
of information from interviewed groups, other key informants and individual 
informant. 

3.3 Quantitative and qualitative analysis performed 

 Over the last two decades, researchers have extensively evaluated 
how local governance and contextual factors determine the conformation 
of local arrangements (Ostrom, 1990; 2000; 2002; MacKean and Ostrom, 
1995; Baland and Platteau, 1999; Agrawal, 2001; Singh and Pandey, 
2010). Yet, the exemplification of successful local arrangements and forest 
management depends on environmental variables such as resource supply 
and resource handling, the socioeconomic background and properties of 
communities, the external institutional environment and interactions with 
other sectors. These elements comprise a multilevel and complex structure 
of factors affecting local performance of CFM (Armitage, 2007; Pahl-Wostl 
et al., 2007). Consequently, there is a need to account as much as possible 
these factors that together influence CFM.

 This subsection presents complementing information and justification of 
methods used for the analyses presented in the main chapters. It explains the 
usefulness of multivariate analysis. I explain the two multivariate techniques 
that I applied and the historical qualitative analysis that I used. I classified 
household according to their income structures, which are indirectly related 
to environmental factors such as community level and household assets 
(chapter 4). I used Canonical Correspondence Analysis (CCA) to correlate 
variables of CFM success and theoretical factors that enable them (Chapter 
5). Finally in Chapter 6, I used correspondence analysis (CA) to evaluate 
changes in CFM over time. 

3.3.1	 Household	level	analysis	and	classification	techniques	for		 	
	 Chapter	4
 Economists and environmental scientist aim to develop models in 
order to understand household resource use and allocation (Reardon 
and Vosti, 1995; Ellis, 1998). This is a complicated task, as demand and 
production functions are linked to each other (Lopez 1986; Reardon and 
Vosti, 1995; Vosti and Witcover, 1996), and decisions on consumption 
affect future investments. For instance, labour represents the main capital 
of a household, but decisions related to invest on certain labour efforts 
depends on the opportunity costs for realizing other activities. In an analysis 
of demand and production functions, Cavendish (1999b) suggested that 
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the relationship between rural households and the environment is most 
accurately represented when multiple resource uses are taken into account. 
The sustainable livelihoods framework (SLF) takes this complexity into 
account by relating livelihood strategies to exogenous variables consisting of 
income, resource endowments, income distribution, risk effects, institutional 
and social processes and demographics (Campbell et al., 2001; Ellis, 2004). 

 The SLF has proven useful to evaluate the behaviour of households in 
response to multiple factors (Solesbury, 2003). However, as the behaviour of 
households is often governed by non-material variables and un-measurable 
motives (e.g. Bebbington 1999), a straight and simple cause-effect or input-
output model often does not apply (Angelsen, 2010; Scoones, 2009). When 
causal relations cannot be identified, behaviour can be interpreted using 
classification of behaviours or properties of identities (Dopfer, et al., 2004). In 
the method for classification, Bailey (1983) suggested that the primary goal 
of clustering procedures is the construction of typologies. This procedure 
has the advantage to make a systematic grouping according to multivariate 
dimensions and in a replicable fashion (ter Braak, 2010). The clustering 
methods group objects into meaningful categories (classes), using an 
agglomerative (grouping) or divisive (partitioning) algorithm. In addition to 
the algorithm, various similarity or dissimilarity measures can be calculated. 
There are no rules to determine which method is best for what analysis. 
Ecologists are more interested in dissimilarity measures and aggregative 
algorithms. Economists and sociologists, on the other hand, prefer using 
similarity measures with divisive algorithms. This is of importance to identify 
meaningful typologies of groups (of people). 

 In the case that homogenous (or closely related) variables (e.g. income) 
are available, dissimilarity measures seem appropriate and an agglomerative 
procedure is useful. In this study, I used an agglomerative hierarchical 
clustering procedure (Homewood et al., 2009; Tittonell et al., 2010), 
applying Ward`s grouping algorithm and squared Euclidian distances to 
measure dissimilarity. Ward’s method is particularly efficient for quantitative 
variables, e.g., income, labour and expenditures. However, one shortcoming 
of clustering procedures is that there is no standard procedure to determine 
the appropriate number of clusters (Forina et al., 2002). Consequently, 
this yields an empirical procedure to define the number of clusters. I made 
an analysis of the reasonable number of types of livelihoods, according 
to the characteristics of income structure and secondary information 
(Henkemans, 2003, p. 33). I considered past classification from Henkemans 
that suggested four types of livelihood strategies in the region: generalists, 
extractivists, hired-activities, and agriculturalists. Therefore, I targeted to 
identify 4-7 groups. I crosschecked these differences with the information 
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from interviews. Both procedures resulted in 6 types of livelihood strategies, 
see Chapter 4.
 
3.3.2	 Canonical	Correspondence	Analysis	for	Chapter	5	and		 	
	 Chapter	6	
 Canonical Correspondence Analysis (CCA) is a multivariate statistical 
technique to structure the data by separating systematic variation from 
noise (ter Braak and Verdonschot, 1995). The virtue of CCA is that it allows 
reducing a large number of (related) variables to a few dimensions that 
reflect the main axes of variation (Hill, 1973; Hill and Gauch, 1980). These 
newly identified dimensions can then be related to potential explanatory 
variables (Palmer, 1993; Beltrán-Morales et al. 2003; Sunderlin et al., 2008). 
Ordination techniques can be used to characterize responses of species to 
environmental and disturbance variables, as well as to identify response 
sensitive to particular factors (Adler and Morales 1999). 

 One advantage of using CCA in analyses of CFM is that it can deal 
with non-linearity of responses (Ter braak and Verdonschot, 1995; Kant, 
2003). For instance, multivariate analyses have been used to evaluate SES 
(Ostrom, 2009; Renaud et al 2010). This does not imply that constrained 
models could not be used to analyse responses with linear combinations of 
ordination (Leps and Smilauer, 2003). Adler and Morales (1999) indicated 
that canonical axes can be constrained as linear combinations of a priori 
defined or measured variables (factors) associated with species (response) 
records, which fits to a general interpretation of the SES framework. See 
Figure 3.3.

Figure	3.3	A	representation	of	social-ecological	systems
Notes:	source, Ostrom, 2009; straight arrows represent the analysis reported in Chapter 5; 
punctuated lines represent those of Chapter 6.
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 I used multivariate statistical techniques in two analyses: I used 
Correspondence Analysis for the variables used as measures of success of 
CFM (Chapter 5) and to understand the distribution of changes of variables 
of change in time (Chapter 6). Variables are summarized as ‘canonical axes’, 
yielding a graph (using two principal canonical) in which the communities 
are shown as dots in the multi-space of characteristics, and the distance 
between those dots reflects the dissimilarity between them, according to a 
Chi-square distance measure.

 I used CCA to identify factors that enable successful CFM in Chapter 5. I 
analysed 80 variables for each community. As the sample is representative 
for all communities in the region (33%) there was no need to restrict 
the number of cases or the number of variables in the analysis. Next, I 
evaluated the significance of each variable using unrestricted permutation 
tests of constraining variables. Therefore, the “explanation” and “explained” 
variables are used in a statistical sense rather than implying cause and 
effect (Monte Carlo test in CANOCO, ter Braak 1992).

 There is a limitation when interpreting factors of CFM success resulting 
from multivariate analyses. CCA does not address issues such as market 
failure (users do not capture the full value of preserving tropical forests), 
which one could argue are the “real” underlying causes of failures of 
governance and context. However, if factors that relate to processes such 
as institutional arrangements, informal and formal forms are included, one 
could argue that those are fairly stable and can explain which elements are 
described best. Consequently, CCA permits identifying the main underlying 
causes by synthetizing patterns in many variables. 

3.3.3	 Quantitative	and	historical	analysis	in	Chapter	6
 Correspondence analysis of changes: There is increased attention 
to understand drivers of change in CFM (Agrawal and Angelsen, 2009; 
Ostrom, 2010) often using SES (Ostrom, 2009; Renaud et al., 2008). 
This analysis suggests a detailed knowledge of the interplay between: 
1) governance and spatial-temporal processes at different levels; 2) their 
effects on community organization of forest management (Behera and 
Engel 2006, Anderies et al., 2004; Frankenberger et al., 2000; Bray, 2010). 
Because the effects of political and social changes may not be recursive 
and contexts constantly change (Folke, 2006), analysing current practices 
of CFM requires understanding of changing regional environments, political 
realities and trends of forest management. 
 
 In Chapter 6, I aim to understand changes of social, economic and 
political context, and changes in resource use. I do so using multivariate 
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correspondence analysis (CA). CA is a method of decomposing contingency 
tables of counts into a small number of summary variables and representing 
the association among those (Quinn and Keough, 2001). CA analyses 
the structure and relations of variation of variables. The consolidation of 
qualitative and quantitative characteristics permits a graphical displaying of 
structures (Knigge and Cope, 2006). I considered CA appropriate to analyse 
as it provides easy interpretation from graphs, and as it does not impose 
direct assumptions about cause-effect relations. 

 CA can be used to combine qualitative and quantitative information 
on organization and social processes, to understand patterns and to 
understand environment – response relations. For instance, CA has been 
used to understand networks and perform systems analysis to institutional 
economics and organizational sociology (Duran et al., 2009; Andersson et 
al., 2010; van Gossum et al., 2011). In Chapter 6, I extended this analysis of 
changes, complementing the inclusion of institutional changes in property 
rights and forest endowments. 

 Historical events analysis: Assessing changes entails an interpretation 
based on social constructs (e.g. institutions; Lloyd, 1991). This process can 
have two relevant elements in an abductive reasoning (Morgan, 2007). First, 
one can rely on a set of information of changes and the interpretations from 
secondary information; and second, one can compare events with primary 
information (Meinefeld, 2004).   

 In search of evidence for historical events that significantly affected 
communities, I first performed a literature review on the regional history, 
including publications of historic interpretation about social, socioeconomic 
and institutional changes. This information was used from official records, 
unpublished data and databases from previous studies in the region (De 
Kam, 1999; Henkemans and Stoian, 2000; DHV, 1993; CIRABO, 2005). The 
second element of this historical study was to obtain the interpretation from 
individuals or groups that have experienced the changes. In order to store 
critical events, a coding of critical events enumerated from communities 
was made. This is equivalent to the use of grounded theory (Strauss and 
Corbin, 1990; Soklaridis, 2009) of the processes and relations of narratives 
from interviews and records. This process was eminently abductive, as 
it was a self-constructive process of the information obtained during field 
work which later was used for the analysis of historical events. I applied the 
analysis of events ecology with key informants interviews and local leaders 
groups, and contrasted with the secondary information during field surveys. 
(Table S.0.2 Appendix, indicates historical sources used).    
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Chapter 4
Livelihood Strategies and Forest 

Dependence: New Insights from Bolivian 
Forest Communities

With Pieter Zuidema, Wil de Jong and René Boot
Forest Policy and Economics, 2013 (26) 12–21

Abstract

 Total income and income from forest resources among rural dwellers in 
tropical forest regions are influenced by market access, prices, but also 
organizational, institutional, and social factors. These factors influence 
the diversity of resources to which the poor have access and result in 
specializations in livelihood strategies. We analysed the relation between 
forest dependence and livelihood strategies in the Bolivian Amazon, 
applying the SLF. We tested for differences across strategies with respect 
to financial, human, physical, social, and natural livelihood assets. Results 
show that forest income is highly related to cash income from Brazil nut, while 
income from agriculture and timber exploitation is associated with higher 
levels of education. Brazil nuts serve as a safety net and start-up capital for 
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certain livelihood strategies in our study region. Livelihood strategies that 
are based on the commercialization of multiple products from forests and 
agriculture and services inside and outside communities depend less on 
forests. Livelihoods can be supported by investing in sustainable livelihood 
assets endowments. Our results demonstrate that activities that aim to 
support community forest management and to enhance household income 
should explicitly consider a differentiated support for different strategies. 
This will result in a more effective outcome of development efforts from 
which the poorest people would benefit most.

Keywords: Non timber forest products, Forest governance reforms, 
Community forestry, Brazil nut, Northern Bolivian Amazon
 
4.1 Introduction

 Millions of people around the world depend on forest products and services 
for their daily income (Vedeld et al., 2007). The importance of these timber 
and non-timber forest products to people’s livelihoods and wellbeing has 
been documented for various tropical regions (Wiersum, 1997; Sunderlin 
et al., 2005). Some scholars argued that forests in addition to providing a 
source of income to rural households also provide a safety net for people 
in times of scarcity or emergency (Reardon and Vosti, 1995; Angelsen and 
Wunder, 2003; Neumann and Hirsch, 2000; de Sherbinin et al., 2007). 
Therefore, stimulating incomes from forest has been perceived as a possible 
strategy to improve incomes among rural dwellers (Pokorny et al., 2010). 
Others, however, have warned that a strong reliance on forest products 
may limit future economic perspectives (Malmberg and Teegenu, 2007; 
Kusters, 2009). For instance, it is acknowledged that such specialization on 
one or two products can indeed increase livelihoods’ vulnerability, because 
of market booms and busts (Barham and Coomes, 1996; Stoian, 2005). 
Conversely, during periods of abundant resource productivity there are 
opportunities to promote integrated livelihood strategies (Rodrigues et al., 
2009).Understanding how forests are related to rural income is essential for 
the design of policies that support livelihoods and for developing sustainable 
pro-poor incentives in these regions.

 Not all income of households in forest communities is derived from forest 
products: often part of the income is obtained from agriculture or services 
(Adhikari et al., 2004). The portion derived from forests is referred to as ‘forest 
dependence’ (Coomes and Barham, 1997; Takasaki et al., 2001; Angelsen 
and Wunder, 2003; Pyhälä et al., 2006) and is expressed as the proportion 
of total income. Both absolute and relative income from forest resources 
vary among households within a given community, and is often related to 
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total household income (Cavendish, 2003). For instance, Cavendish (1999), 
Quang and Ahn (2006) and Pyhälä et al. (2006) observed that the poorest 
forest dwellers tend to have a higher forest dependence, but their absolute 
income from forest resources is lower than that of people with a lower forest 
dependence. Promoting forest income among forest dwellers as policies 
for poverty alleviation have been widely assumed relevant to enhance 
livelihoods in forests communities (Belcher et al., 2005, p. 82). However, such 
promotion is likely to benefit people who have a larger absolute income from 
forests, whereas people that are more dependent on forests will benefit less 
from such efforts. Forest income also depends on other livelihood activities. 
For instance, Takasaki et al. (2001) found a negative correlation between 
the size of land holdings and forest dependence, when analysing Peruvian 
ribereño communities. Extractive activities mainly seem to compensate for 
limited productive land holdings. Coomes and Barham (1997) suggested a 
more general relation between a family’s wealth endowment, its resource 
use pattern, and income generation portfolio. A family’s geographic location 
within the landscape also influences resource use patterns, as it influences 
access to certain resources (Coomes et al., 2004). The same authors also 
suggest that in addition to wealth, factors such as age, gender and skills 
influence natural resource use. 

 Within the sustainable livelihoods framework (SLF), sustainable 
livelihood assets endowments defines a household’s productive capacity 
and subsequently shapes its portfolio of livelihood activities, or its livelihood 
strategy (Adhikari et al., 2004; Babulo et al., 2008). Wealth, age, gender 
and skills are considered as financial, social and human assets within the 
SLF. In northern Bolivia, they include the land and Brazil nut trees a family 
owns, their savings or capital items that can easily be converted into money, 
the family labour pool, accumulated education, life experiences and social 
networks (Bebbington, 1999; Scoones, 1998; Rakodi, 1999). Collectively, 
they determine how forest-based activities are incorporated into its livelihood 
strategy. 

 What determines livelihood strategies adopted by households in tropical 
forest communities, and how are extractive activities embedded in those 
strategies? For households that strongly depend on non-timber forest 
products (NTFPs), the commercial value of those products, access to 
markets, the nature of resource exploitation (management) and  labour 
allocation are thought to be key factors that influence incomes and well-being 
(Belcher et al., 2005; Dorward et al., 2009). These factors can conveniently 
be identified as sustainable livelihood assets, which suggest the need for a 
further exploration of assets endowments, livelihood strategies and forestry 
extractive activities. These factors do not vary independently, and there is 
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evidence of links between natural, financial, human and social assets, and 
their influence on resource extraction portfolios (Pyhälä et al., 2006; Kusters, 
et al., 2005). A more detailed understanding of the differentiation among 
livelihood strategies and the role of forest extractive activities and forest 
incomes in those strategies is needed to clarify these links. In this study, we 
analyse how household forest incomes relate to livelihood strategies, and 
how the latter are influenced by sustainable livelihood assets endowments. 
We surveyed 239 randomly selected households in 16 forest communities 
in the northern Bolivian Amazon, an area where Brazil nuts are the most 
important commercial forest product, both at the national and household 
levels (Anderson and Ioris, 1992; Stoian and Henkemans, 2000; Bojanic, 
2001; Duchelle et al., 2011; INE, 2011). 

 To date, still relatively few studies have considered differences in forest 
dependence among households as they assumed homogenous local 
conditions (Henkemans and Stoian, 2000; Henkemans, 2003; Escobal 
and Aldana, 2003) and similar opportunities in resource portfolio across 
households (Pfaff, 1999; Vosti et al., 2003, Duchelle, 2009). While in 
the northern Bolivian Amazon, the Brazil nut economy has been studied 
extensively (Bojanic, 2001; Stoian, 2000; Henkemans, 2001; Gottwald, 2006; 
Ruiz, 2005; de Jong, 2004), relatively little is known about local differences 
in incomes, forest contributions to incomes, and the livelihood strategies 
adopted by households given the wider panorama of income opportunities 
in forest communities. Our research questions are: (1) what is the variation 
in forest income among rural families (or forest dwellers) and how does 
this relate to variation in total household income? (2) To what degree are 
livelihood strategies diversified at household level, and how does this relate 
to variation in forest income? (3) How do sustainable livelihoods assets 
endowments relate to livelihood strategies and forest incomes? 

4.2 Materials and Methods 

4.2.1	 Study	region
 The northern Bolivian Amazon covers an area of about 91.000 km2 
of tropical rain forest, with a natural high abundance of Brazil nut trees 
(Bertholletia excelsa) and rubber (Hevea braziliensis). The region is almost 
fully covered with forest (MTPS, 2008) with tree species diversity of 90 
species / ha, and with a commercial timber volume of around 28 m3 / ha 
(Poorter, 1999).

 The regional economy has experienced booms and busts of several 
extractive products, including quinine, rubber and palm heart (Stoian, 
2005; MDE, 2004). Brazil nut has been the most important forest product 
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exported from Bolivia and during the last three decades and at present its 
procurement and trade contribute 30% to the region’s economy (Duchelle, 
2009; INE, 2011). Over 50% of the combined cash and subsistence income 
of households is derived from gathering or processing of Brazil nuts 
(Duchelle et al., 2011; MTPS, 2008). Subsistence agriculture is important 
in all communities in the region but only a small proportion of agricultural 
products are commercially traded.

 In the region, approximately 30.000 rural inhabitants live in 262 
communities located in the department of Pando and the Vaca Díez 
province of the department of Beni (MTPS, 2008). During the beginning of 
the harvest period of Brazil nuts in November- December, the population 
in rural settlements rises sharply as a large share of the urban population 
moves there to work as zafreros or Brazil nut collectors; the harvest season 
last in March to April (Stoian, 2005). Outside the Brazil nut harvest season, 
up to 20% of the community inhabitants may leave their villages in search of 
paid labour opportunities in the region’s main towns (MTPS, 2008).

 Relevant social and political events in Bolivia have influenced people’s 
livelihoods during the last two decades. Important changes in the country’s 
forest regime and related regulations took place between 1996 and 2002 
(de Jong, 2004). These changes profoundly affected the forestry sector. 
For the first time, communities could organize to become legal forestry 
entrepreneurs. In addition, important components faculties of the forestry 
administration were decentralized and handed down to the departmental 
and municipal governments (Pacheco, 2006). Since 1996, an extensive 
land tenure reform was implemented, which resulted in 40% of forestlands 
being placed under the control of forest communities (Ruiz, 2005; INRA, 
2007).

 From 2003 to 2008 important investments were made in road construction 
in the region, which has had a considerable impact on local communities 
(Cabrera et al., 2009). Additionally, regional programs provided support for 
community-based forest management, technical assistance to implement 
forest management plans, and loans for small-scale Brazil nut extraction, 
and to support local cooperatives (Cronkleton and Albornoz, 2009).

 Communities have evolved according to numerous factors, but mostly 
to benefit from the opportunities of non-timber products extraction (Stoian, 
2005). Communities near towns or main roads sustain variable forms of 
subsistence agriculture and small livestock rearing in addition to forest 
exploitation, while less accessible communities will grow subsistence 
crops and obtain cash from forest products. A national decree, defined that 
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communities in northern Bolivia would have rights to 500 ha of forest land 
per household and as a result most communities have similar areas forest 
per household. Additionally, since 1996, communities can implement timber 
exploitation by formalizing forest management plans (FMP).

4.2.2	 Data	collection
 From the 262 legally recognized communities in the study region, we 
selected 16 communities (Figure 4.1). Using the Stoian and Henkemans 
(2000) database we assured that the communities represented a wide range 
of incomes from timber, Brazil nuts and other non-timber forest products, and 
that they were geographically widely distributed. We classified the selected 
communities using the criteria formulated by Stoian and Henkemans (2000) 
which involve the average Brazil nut production per household. In more 
than 50% of the sampled communities, households obtain cash of over 500 
US$/year from selling Brazil nuts, while in about 30% of the communities 
they receive similar amounts from timber and just in two communities from 
other non-timber forest products (Table 4.1). If production exceeds 100 
boxes per household, the community is called an extractive community, 
while below this value it is called an agro–extractive community. We also 
confirmed interest among community members to subsequent interviewing.

Figure	4.1	The	location	of	the	study	region,	the	northern	Bolivian	Amazon
Numbers and black areas are the location of the 16 communities included in our household surveys 
study. The grey surfaces demarcate the legal entitled areas to communities until 2007, Dots are 
community towns.	
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Table 4.1 Resources and access of 16 studies communities in the study 
region

Number, Name of 
the community

Type 
of

Com-
munity

Timbera Brazil 
Nuta

Other 
NTFPa

Surface / 
Householdb

Number of 
Households
Interviewed, 

(%)

Financial 
supportd

1. San Antonio A L L L S 19,(37) C, BnC

2. Santa María A L L L S 19,(25) C, BnC

3. Antofagasta A L L L S 9,(33) C, BnC

4. Santa fé A L L L M 15,(45) C

5. 12 de Octubre E H M M S 15,(31) N, BnC

6. Santa Crucito A H H M M 15,(31) CN

7. Loma Alta E H H M M 26,(27) N, BnC

8. Contra Varicia A L H M L 13,(42) BnC

9. Galilea A H M M L 19,(45) BnC

10. Naranjal E L M M M 20,(33) N, BnC

11. Motacusal E L H H L 9,(47)  BnC

12. Iraq E NA H H M 9,(41)  BnC

13. Las Mercedes E L H M L 16,(42) N

14. Remanzo E L H L L 15,(42) N

15. San Antonio  
(Fl.) E H H L M 10,(42) C,N

16. Petronila E H H M L 10,(37) N

Notes:	Numbers correspond to those in the map in Figure 4.1. A = Agro-Extractive
E = Extractive. a L < 100, M 100–500, H > 500 US/year, NA Not allowed by law. b S < 100, M 100-500 
L > 500 hectares, c S  < 20, M 20-60, L  > 60 Households,. d C communities with national or regional 
credit program, N supported by an NGO in timber and NTFPs assistance, BnC access Brazil Nut 
Cooperative and credit 

 We interviewed members of 308 households, but in the analyses, we 
included only those 239 households that reported to live at least 10 months 
per year in the community. We made this selection as the aim was to 
track annual and seasonal activities, and we therefore choose only those 
households that were interviewed three times. Households not included in 
the analysis had members not present during subsequent visits (42% of the 
excluded households), refused to be interviewed again (25%) or actually 
formed part of a larger family (young households or elderly). In all cases, 
we managed to complete interviews with at least 25% of the households in 
each community.

 Among interviewed households, we selected a subset of 50 household 
that were visited two additional times for longer personal interviews. This 
allowed us to validate livelihood strategies data and understand family 
relations in the wider sample (Holland and Campbell, 2005; de Haan and 
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Zoomers, 2005). Importantly, these interviews permitted validating financial 
assets such as advance payments for Brazil nut sales, called habilito (Cano, 
2012). 

 We assessed forest incomes from cash and subsistence sources during 
a 12-month period (September 2008 – August 2009), using questionnaires 
developed by the Poverty and Environment Network at CIFOR (http://www.
cifor.cgiar.org/pen/_ref/tools/index.htm). We carried out three rounds of 
interviews in September 2008, February 2009 and July 2009, one round 
less than recommended by Cavendish (2003) for this method, because in 
the region forest extraction activities concentrate during a long rainy season 
(October to March), while most agricultural activities take place from April to 
August (Henkemans, 2001).

4.2.3	 Data	analysis
 We applied the sustainable livelihood framework for the analysis of 
strategies and assets (Bebbington, 1999; Ashley and Hussein, 2000; 
Campbell et al., 2001; Dorward et al., 2009; Babulo et al., 2008). In the 
sustainable livelihood framework analysis, the relative importance of five 
types of assets (natural, physical, financial, social and human) is evaluated. 
These assets (both material and social resources) constitute means that 
households use in pursuit of their livelihood strategies (Rakodi, 1999; 
Ashley and Hussein, 2000). 

 To calculate the contribution of different income sources to total 
household income, we applied the monetization of non-commercial forest 
products proposed by Cavendish (1999, 2003). To capture the differences 
of assets between livelihood strategies and outcomes we used the Scoones 
framework (Scoones, 1998). This framework provides guidance how 
particular resources can be related to particular type of assets (Scoones, 
1998) and how to analyse households efforts increase assets. 

 To adapt local parameters of activities and products, we used definitions 
of Henkemans (2001), adapted from de Kam (1999) to classify income 
sources into agriculture, fruit gardening, animal husbandry, forest gathering 
of medicinal and commercial products. To measure diversification of income 
and labour, we applied the Vedeld et al. (2007) diversification index.

 We classified household strategies from a matrix of 12 sources of income 
using a hierarchical clustering method (Homewood et al., 2009; Tittonell et 
al., 2010; see Table 4.2 and Figure 4.3.D). We used Wald`s grouping method, 
and the Squared Euclidian Distance as measurements. Classification 
procedures do not yield a straightforward measure for statically determining 
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the optimal number of clusters, as this is an empirically based concept 
(Shalizi, 2009). We initially used classification proposed by Henkemans 
(2003) who identified four basic livelihood strategies related to income 
type, namely: multitasking, extractivism, services (wage labourers) and 
agriculture. Consequently we considered that at least four to five strategies 
could be identified.

 We tested the differences between strategies using Kruskall-Wallis (K-W) 
tests with Mann Whitney U as post-hoc tests for continuous variables, and 
X2 (Adhikari et al., 2004) with Z-Test to perform pair-wise comparisons for 
categorical variables (Algresti, 2002). All statistical analyses were performed 
in SPSS version 16.0.

Figure	4.2	Relation	of	total	household	income	to:	(4.2.A.)	agriculture	(4.2.B)	and	amount	of	
Brazil	nuts	harvested	between	2008	to	2009
Note: (horizontal is the logarithm of total number of boxes of nut shell sold, each box represent 23 kg) 
for a sample 239 households in 16 forest communities 

Table 4.2 Correlation of total household income and outcomes of livelihood 
framework

Correlation 
Coefficient P Median Range Min. Max.

Fallow area cleared 0.230 0.001 1 9 0 9

Old grown forest cleared 0.213 0.001 1 10 0 10

Agricultural area per year 0.571 0.001 2 9 0 10

Value of physical goods in 
US$ 0.168 0.009 9850 31.80 0 31.80

Income Diversification 
Index 0.190 0.003 0.274 0.455 0.152 0.607

Labour Diversification Index -0.230 0.001 1 1 0 1

Cash income from Brazil 
Nut 0.302 0.001 4650 19320 0 19320
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Correlation 
Coefficient P Median Range Min. Max.

Net agricultural income 0.764 0.001 9678 62258 1152 63410

Number of sold trees ‘Palos’ 0.188 0.004 0 20 0 20

Remittances values
Brazil Nut Price 2008 / 2009 
Incomes from Timber sales on 
Forest Management Plan*

0.292 0.000 600 20000 0 20000

0.159 0.014 55 80 20 100

0.063 3098 10698

3559 7740

Proportion (%) for  12 sources of income
1. Wild non-commercial forest 

products -0.025 0.699         0     28.0       0     28.0 

2. Wood-fuels non-commercial -0.562 0.001  60.3   36.0 1.0   37.0 

3. Hunting and Fishing -.400 0.001      5.0   25.6    5.0   25.9 

4. Other forest commercial 0.033 0.608  30.0   67.0       0     67.0 

5. Round wood commercial .154 0.02       0     66.0       0     66.0 

6. Forest Management Plans .032 0.65         0     36.0       0    36.0 

7. Brazil Nut -.202 0.02    22.1   77.0       0     77.0 

8. Agroforestry  (e.g. 
perennials) -0.104 0.11  21.1   46.0       0     46.0 

9. Agricultural 0.113 0.08  29.1   71.0    3.0   74.0 

10. Livestock (e.g. Porks, 
poultry) 0.302 0.001  32.6   77.0       0     77.0 

11. Services locally delivered 
(e.g. teaching, civil 
services, and community 
administration)

0.034 0.6      2.0   48.0       0     48.0 

12. Remittance -0.13 0.06 3.0  52.0       0  52.0 

Note:	P Two-tailed Spearman t-test, with n=239. * Mann Whitney U significant test, of pertaining to 
group, not pertaining.

4.3 Results

4.3.1	 Household	income	and	outcomes		
 The 239 households included in our study had a median income of 3147 
US$ per year, with a wide range of 967– 10 689 US$. This total income 
included cash income from forest products, remittances and services (e.g. 
transportation, education or other), non-monetary income from agriculture, 
hunting and fishing, and income from forest products. This range is within 
the lower 30% of the regions average incomes (MTPS, 2008). The average 
income of Pando is registered higher than the average national income of 
US$ 3,500 (INE, 2011). This can be explained because of comparatively 
high incomes among residents of the regional towns who work in the 

cont. Table 4.2
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services sector, which depends on substantial public investments. Our 
findings suggest that rural communities are less well-off, and rely on forests 
for an important part of their incomes.      

 The median share of forest products (cash and non-commercial) in the 
total income was 42% (range 6 – 89%); composed mainly of Brazil nuts 
(median 22%; range 0 –76%) while other forest products contributed 15% 
to total income (range 2–75%, e.g. round wood, firewood, hunting and 
fishing). Of the total forest income (cash and subsistence), cash income 
contributed the largest share (median 84%; range 8 – 97%, see Table 4.1).
We found that agricultural income and Brazil nut income were significantly 
positively correlated to total income (Figs. 4.2.A and 4.2.B). Interestingly, 
however, when correlating the ‘relative’ contribution of different products 
to total income, commercial forest products showed negative correlations, 
while agricultural products weren’t significantly correlated to total income. 
This indicates that the share of income from all NTFPs decreased with 
total income. Remittances and Brazil nut prices were both positively 
correlated to total income (Table 4.2). Surprisingly also, the total income 
was negatively related to the labour diversification index and positively to 
the income diversification index. This indicates that households receiving 
higher incomes are conducting more specialized labour and have more 
diversified income opportunities. For instance, while a household can earn 
more income from timber or livestock, it may also turn to activities with more 
profitable returns, such as commercial agriculture and Brazil nut harvesting.

4.3.2	 Relations	of	sustainable	livelihood	assets	to	total	income
 To understand what explains income variation among households, we 
correlated total household income to sustainable livelihoods assets and 
strategies (Scoones, 1998). This analysis showed that financial assets, 
such as the possession of livestock or the size of land holdings, were 
positively correlated to income, while access to different types of loans was 
not significantly associated to income. Social interactions in communities, 
such as the time a household had lived in the community and the degree 
of participation in communal activities (number of days spent on communal 
work parties, attendance of committee meetings) were positively correlated 
with income. All indicators related to human assets showed significant 
positive correlations to income, with the exception of infant mortality (Tables 
4.3.a and 4.3.b).
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Table 4.3 Per capita income correlations and association to livelihood assets
Table 4.3.a Correlations (continuous variables)

Correlation 
Coefficient

P Median Range Min. Max.

Financial
Hogs 0.407 <0.001 0 37 0 37

Chicken 0.288 <0.001 30 224 0 224

Human
Household members 0.135 0.037 5 14 1 15

Number of children living outside 
community for education

0.207 0.001 1 10 0 10

Household Head (HH) Literacy 
(years of schooling)

0.153 0.018 8 13 0 13

HH age  in years 0.142 0.028 39 61 17 78

Household Scholarly (household 
member with 5 years of school)

0.155 0.016 5 12 0 12

Number of dead children (< 5 
years)

0.024 0.708 0 3 0 3

Physical 
Distance to Brazil nut plot -0.079 0.226 1 9 0 9

Access to community -0.180 0.030 4 8 0 8.5

Natural 
Brazil nut yield (Avg. of 3 years) 0.126 0.051 28 240 0 240

Brazil nut yield 2008 / 2009 0.219 0.001 90 600 0 600

Number of perennial plants 0.248 0.000 31 154 2 156

Expected timber extraction area 
in Ha.*

0.032 0.618 100 1765 2 1767

Social
Years that a HH Head lives in 
Community 

0.196 0.002 13 62 0 62

Note:	P Test of Spearman’s 2 tailed, with n=239. * The household was asked whether it had a plot, with 
timber for sales

Table 4.3.b Association (categorical variables)

Parameter Z P Median 
Absence

Median 
Presence

Financial
Credits -1.91 0.056 3070 3423

Informal Loans -1.71 0.086 3361 3000

Formal Loans -0.87 0.380 3211 3115

Has other land -2.14 0.032 3105 3380

Agricultural Association´s membership -3.68 0.001 2875 3651

Brazil nut Association´s membership -0.99 0.319 3211 2873



69

Chapter four

Parameter Z P Median 
Absence

Median 
Presence

Social
Present at INRA List -2.12 0.034 3050 3229

Community kin relations -0.33 0.739 3118 3162

Born in community -0.31 0.754 3154 3108

Does participate in community meetings

(If member has attend community meeting for at 
least 6 times = 1, less = 0) -2.79 0.005 3108 3237

Note: (P<0.05, Z test)

 Significant positive correlations were also found between total income and 
Brazil nut yield for 2008/2009, but the correlation with a three year average 
Brazil nut yield was only marginally significant (p=0.051; Table 4.3.a). Total 
income was not significantly correlated to the forest area claimed by a 
household for timber extraction (Table 4.3.a), probably because there are 
various impediments to timber extraction that determine the amount of 
income that can be obtained from timber. However, households who belong 
to a group within the community that engages in the implementation of a 
forest management plan (FMP) have significantly higher incomes. 
As for physical assets, the distance to areas of Brazil nut harvesting plots 
from the village centre was not related to income. The travelling time to major 
regional towns was negatively correlated to total income, as households in 
far-away communities generally had lower incomes.

4.3.3	 Identifying	livelihood	strategies
 We used cluster analyses to group the 239 households, based on the 
distribution of income from 12 sources. We identified six significantly 
different strategies based on the relative share of income source to total 
income. Four of the 12 sources, other timber and non-timber products for 
commercial purposes, agriculture, and remittances did not show significant 
differences, and thus the variation of their income share had no significant 
effect on the identified strategies. Five of the strategies that we identified 
are specialized strategies, while one is a multitasking strategy. Overall, 
the distribution of strategies was similar within both extractive and agro-
extractive communities. The only marked difference between community 
types is the shift in importance of Brazil nut and multitasking strategies 
(Figure 4.3A). Below we briefly describe the six strategies.

 Multitasking. The median total income of households with a multitasking 
livelihood strategy was 1.970 US$ / year. The largest share of households 
(33%) of the total population adopted this strategy. Income from agriculture 

cont. Table 4.3.b
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contributed almost 58% to the total income: 47% from cropping, 5% from 
agroforestry and 6% from animal rearing, mainly chickens. Households with 
this strategy depend on forest resources for 36% of their income, mainly 
from Brazil nut (20%). The remainder is from a variety of other sources. Six 
percent of income is related to remittance or services. This strategy is more 
related to agro-extractive communities.

 Brazil nut. Households with a Brazil nut livelihood strategy earned a 
median income of 2340 US$ / year and were the second largest group with 
27%. Household income in this group was derived from Brazil nut harvesting 
(51%) and other forest products (9%), while agriculture contributed 36% to 
total income. None of the households with this strategy derived incomes 
from any service activities. The strategy is more frequent in extractive 
communities.

Brazil nut and timber. Households with a Brazil nut and timber livelihood 
strategy had a median income of 2750 US$ / year and represented 18% 
of all households. They obtained 53% of their cash income from forest 
products, equally divided between Brazil nuts (27%) and timber (25%). 
Agriculture represented a smaller share than forest products (36%), with 
some additional income from services and hunting.

 Hunting. The hunting livelihood strategy households gained a median 
2200 US$ / year, and represented 14% of the surveyed households. Almost 
half (46%) of their income came from agricultural activities, and 43% from 
forest related activities. Characteristically, this group obtained a 12% share 
in income from hunting, which is significantly higher than all other strategies. 
Brazil nut and timber sources contributed 28% to the total income, with 
minor contributions from remittances and services (11%).

 Services. Households with a services livelihood strategy earned a 
median of 2.600 US$/year and represented just 5% of the population. 
While 34% of their income came from agriculture, an important 31% of their 
income came from providing services inside the community. This includes 
income from administrative activities in communities, education and other 
public services, mechanic repair work, and sales from village shops. These 
activities represent a proportion significantly higher than that for the other 
livelihood strategies. Among this livelihood strategy, one fifth of the income is 
derived from Brazil nut and timber; and the total forest products contribution 
to incomes is 36%, which is comparable to the multitasking strategy.

 Livestock. Households of the livestock strategy earned a median 6.000 
US$ / year, significantly more than all other livelihood strategies. Households 
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of this group mainly rear pigs (up to 10 animals) and chicken (up to 70 
animals). Some families have between 12-15 heads of cattle. Households 
with this strategy represent 4% of the surveyed population. The main source 
of income is from rearing and selling pigs, with an income share of almost 
50% of their total income. This group depends less on forests as the latter 
contributes only 14% income.

 We used Henkemans (2000) classification of settlements, which is 
based on Brazil nut production per household, to assess how strategies 
were distributed in community types. The Brazil nut strategy was the 
main strategy in extractive communities and the multitasking strategy 
was the most important in agro-extractive communities. Multitasking was 
significantly more associated with agro-extractive communities than with 
extractive communities.

Figure	4.3	Characteristics	of	six	classified	livelihood	strategies	of	239	households	in	16	
Bolivian	forest	communities
Figure	4.3.A	Distribution	of	strategies	across	community	types.	Figure	4.3.B	Annual	household	
income	for	each	strategy	according	to	a	community	type.	Figure	4.3.C	Degree	of	dependence	
of	forest	products.	Figure	4.3.D	Sources	of	income	for	each	strategy.	In boxplots (3b,3c), the 
boxes indicate 25, 50 and 75 percentiles, and the whiskers the 2.5 and 97.5 percentiles. Different 
letters for each strategy indicate significant differences between strategies (p<0.05, Mann-Whitney U 
test). In the four figures, different small caps letters indicate significant pairwise differences based on 
a post hoc Z test for the proportion of income from a given source, and * indicates that this value for a 
strategy is significantly different from all other strategies.
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 Conversely, we found that total income, total forest income and forest 
dependence differ importantly among these livelihood strategies (Figures 
4.3.B and 4.3.C). Households that adopt a livestock livelihood strategy had 
the highest incomes and depended less on forest than other households 
(Figure 4.3.C). Households that adopt a Brazil nut and timber or a services 
strategy, also had a slightly higher income compared to the remaining 
strategies. Households adopting a livestock livelihood strategy typically 
lived in communities closer to urban centres than any of the other livelihood 
strategies. All the groups, however, were very heterogeneous in terms of 
total income.

 Households that adopt livelihood strategies with the highest and similar 
forest dependence: Brazil nut and Brazil nut and timber, showed important 
differences in their livelihood portfolios, mainly in incomes from timber and 
services (Figure 4.3.D). Households with a hunting, multitasking or services 
livelihood strategies also shared similar forest dependencies of about 30%, 
but showed otherwise important differences in overall livelihood portfolios. 
 
 4.3.4		 Relating	strategies	to	assets
 We performed a Kruskal Wallis test for differences in sustainable livelihood 
assets dimensions. Of the sampled communities, 68% were receiving support 
through regional credit programs (see Table 4.1) hence most households 
in the sample had the same opportunity to obtain credits. We found, as 
expected, that a higher proportion of households who adopted a livestock 
strategy used credits (Figure 4.4.A). On the other hand, a significantly lower 
proportion of households with service, hunting and multitasking livelihood 
strategies received credits. In Northern Bolivia, informal loans are typically 
provided as advanced payments during the Brazil nut harvest period (called 
habilito). These loans are to be cancelled with product at a previously agreed 
price. Such loans are provided through networks of lenders, which are 
harvest. While 65% of the households with a Brazil nut livelihood strategy 
received informal loans, this proportion was much lower among households 
with a multitasking livelihood strategy (Figure 4.4.B).
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Figure	4.4	Characterization	in	financial	and	social	assets	for	six	livelihood	strategies
Figure	4.4.A	Access	to	formal	credits.	Figure	4.4.B	Distribution	of	households	that	has	received	
informal	loans.	Figure	4.4.C	Levels	of	education	of	households	head.	Figure	4.4.D	The	age	of	
household	head	and	Figure	4.4.E	Years	that	household	head	resides	in	the	community.	Figure	
4.4.F	Proportion	of	households	that	were	born	in	the	community.		Different small caps letters 
above boxes indicate significant differences between strategies (p<0.05, Mann-Whitney U test). In 
frequecies of qualitative variables, letters show differences by pairwise proportion comparison with 
the more frequent, (P<0.05, Z test), where b is the higher frequency and the a lower frequency usually 
merchants based in villages or towns (Cano, 2012). We found that 45% of the total population had 
accepted this type of loan during the 2008-2009. 
 
 Households with a services, Brazil nut or timber livelihood strategy 
have more years of education compared to the households with a Brazil 
nut, multitasking, hunting or livestock livelihood strategy (Figure 4.4.C). 
Surprisingly, we found no significant differences in household sizes and 
labour ratios among different livelihood strategies. The age of the household 
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head, however, and the time of residency in the community did differ, as 
households with younger heads had more often adopted services and 
Brazil nut livelihood strategies, while households with older heads more 
often pursued the multitasking livelihood strategy. Households that pursued 
Brazil nut and Brazil nut and timber strategies had resided longer in their 
community (Figures 4.4.E and 4.4.F). Household heads with a multitasking 
or hunting livelihood strategy were older than those of households with a 
Brazil nut livelihood strategy and were usually not born in their community 
of residence. Heads of households with a Brazil nut livelihood strategy were 
born in their community of residence and had lived a longer time in their 
community when compared to other households.

4.4 Discussion

 Since the 1980s, the international development and conservation 
community has tried to enhance forest incomes to improve rural livelihoods 
and contribute to tropical forest conservation. This strategy has been 
pursued through various pathways, including the promotion of community 
forest management (CFM) and enhanced production and sale of NTFPs.  
Several studies have evaluated whether forest income can indeed be 
bolstered by intensifying CFM, marketing NTFPs and through other means 
(Arnold & Ruiz-Perez, 2001; Escobal & Aldana, 2003; Morsello, 2006; López-
Feldman and Taylor, 2006; Shanley et al., 2008). Researchers have also 
studied the relationship between the income that forest dwellers derive from 
forests and other livelihood assets that allow for the differentiation of groups 
(Agrawal, 2001; Adhikari et al., 2004; Pyhälä et al., 2006). Understanding 
this relationship is essential to identify economic and non-economic factors 
that can be targeted by rural development initiatives. On the other hand, 
understanding these links may help clarify who would mostly benefit, and 
who would not, if forest income increases.

 The categorization of Brazil nut exploitation as a “specialized forest 
product” strategy, according to the distinction of NTFP household strategies 
by Belcher et al. (2005) suggests that households in the study region obtain 
a considerable amount of income from forestry. Our data demonstrated 
that this is indeed the case:  55% of total sampled households in the two 
livelihood strategies in which Brazil nut harvesting and Timber exploitation, 
income from forest products exceeded 50%. However, this does not imply 
that households with a higher income share from forest products have 
significantly more income. The livelihood strategy with the highest total 
income (livestock) has the lowest forest dependence, while two strategies 
(Brazil nut and Brazil nut and timber) with the highest forest dependence 
obtain intermediate values of total income.
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 The ambiguous link between total income on the one hand, and total 
forest income and forest dependence on the other hand, suggests that this 
relationship is of limited value for assessing which households are in greater 
need or would benefit most from enhanced forest incomes. In a regional 
economy, where two forest products (Brazil nut and timber) constitute two 
important economic commodities, it is important to distinguish between 
specialized livelihood strategies as we have done in this study. This approach 
helps to yield a better understanding of the differentiation in forest incomes 
and their absolute and relative contribution to livelihood incomes, and helps 
inform which groups should be targeted by CFM support interventions, or 
would likely benefit from such interventions. Efforts to support communities 
with the implementation of FMPs, for instance, could primarily focus on 
households that engage in Brazil nut and timber strategies. 

 The livelihood strategies assessment as followed in this study makes 
it also possible to monitor changes in livelihood strategies, shifts in the 
distribution of livelihood strategies, and the contribution of productive 
sectors to the economy of households in a particular region. This is relevant 
for the ex post or ex ante assessment of particular interventions in forestry, 
land use planning and forest development initiatives.

 The links between sustainable livelihood assets endowments, livelihood 
strategies and forest incomes therein, provides insights in possible leverage 
points to pursue the changes in household livelihood strategies. Livelihood 
strategies concur with certain household characteristics that reflect livelihood 
assets endowments, like household members’ skills or engagement in social 
networks. These household characteristics explain the adoption of livelihood 
strategies. Within the sustainable livelihood framework, household assets 
determine the livelihood strategy that can be pursued. This relationship 
implies that livelihoods opportunities can be enhanced by increasing the 
assets of a household. The link between household assets and livelihood 
strategies could help determine where emphasis should be placed if certain 
livelihood activities or livelihood strategies are to be supported.

 Among the households surveyed for this paper, various links between 
sustainable livelihoods asset endowments and livelihood strategies can be 
observed. For instance, households that hold timber reserves and Brazil 
nut reserves (natural assets), and that pursue Brazil nuts and Brazil nuts 
& timber as livelihood strategies, obtained mid-level incomes. Additionally, 
households that engaged in a Brazil nut livelihood strategy obtained more 
financial resources (i.e. through habilito and credits) and had strong social 
relations (i.e. were born and grew up in the community in which they resided). 
Paradoxically, households that engaged in hunting and multitasking as 
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livelihood strategies had surprisingly fewer social ties to the communities 
in which they reside (i.e. they were not born in the community and had 
no relations to long resident families), than families with different livelihood 
strategies. These relations, among sources of income and livelihood assets, 
suggest that natural assets are linked to other assets endowments, a finding 
that is highly relevant for supporting sustainable livelihoods in communities.

 Timber and services are livelihood components important of households 
that have more education and stronger social relations with their community 
of residence. Households that pursued the Brazil nut and timber livelihood 
strategy had higher levels of education than other households. There is 
evidence of the relation between certain specialized strategies assets with 
FMP. These plans are somewhat complex and require a cumbersome 
administrative process that is more easily pursued by families with better 
education. Similar links between forest management plans and human 
assets have been observed by Pacheco (2005), Pokorny and Johnson 
(2008) and Benneker (2008). 

 Our results suggest that access to natural resources or land (in terms 
of communal areas) is influenced by other factors beyond the decision of 
households to specialize, which contrasts suggestions by Escobal and 
Aldana (2003) and Pyhälä et al. (2006). Similarly, our findings contrast these 
studies showing that the poorer households in the region were equally and 
highly forest dependent. Instead, our analysis suggests that generating 
wealth from natural resources or services is conditioned by other livelihood 
assets such as financial assets (access to financial services) or social 
assets (social relations inside community).

 Our results suggest that when actions to promote equity among forest 
dwellers through CFM, should not only emphasize equitable sharing of 
natural resources, or promote certain livelihood strategies, but rather favour 
equity in opportunities, improve access to financial services and empower 
socially less advantaged households. It is also necessary that resource use 
efficiency is measured for an entire community rather than households, in 
order to devise compensation mechanism to members.

 Our findings are in agreement with a number of other papers that have 
explored in more detail the complex links between forest-derived income, 
livelihood strategies and external factors (Ashley and Hussein, 2000; 
Bojanic, 2001; Cavendish, 2003; Coomes et al. 2004; Henkemans, 2001; 
Kusters et al., 2005; Pyhälä et al., 2006; Vedeld et al., 2007). In our case, 
we aimed to establish the links between livelihood assets that determine the 
opportunities for productive activities and, thus the livelihood strategies that a 
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family may pursue. While we were able to identify links between sustainable 
livelihood assets endowments and livelihood strategies or livelihood 
activities, it is not yet clear whether these links are generally applicable. 
Rather than identifying such generally applicable links, however, our results 
demonstrate the value of analysing local livelihood strategies and the 
relationship between forest-derived income and livelihood strategies instead 
of a household’s total income. Our study also suggests the value of linking 
livelihood strategies and forestry incomes to a household’s sustainable 
livelihood assets endowments as a way to identify possible leverage points 
to pursue objectives of improved forest incomes and sustainable forest use.

4.5 Conclusions

 Rural dwellers in tropical forest regions rely on forests to support their 
incomes. They use forest products for subsistence or for sales in markets. 
To improve forest livelihoods it is important to understand what factors 
influence the income derived from forests. Research so far has linked total 
forest income and forest dependence to the overall income portfolio, and 
to the portfolio of productive assets and access to forests. We analysed 
multiple sources of income among forest dwellers in northern Bolivia. Based 
on this analysis we distinguished six livelihood strategies (multitasking, 
Brazil nut, Brazil nut and timber, services, hunting, and livestock). Each 
strategy has a typical income portfolio, and a typical, but different forest 
products income portfolio. The six livelihood strategies, furthermore, are 
characterized by a distinct composition of sustainable livelihood assets 
endowments, which provide the productive capacity for each of the six 
livelihood strategies. This suggest that development efforts that aim to 
improve forest product incomes in rural livelihoods need to consider the 
diversification in livelihood strategies, the contribution of forest products 
in each of the livelihood strategies, and the sustainable livelihood assets 
that characterizes a particular livelihood strategy. This can result in a more 
effective outcome of such development efforts such that the poorest forest 
groups among the target population benefit foremost from such efforts.



A Quantitative Analysis of Livelihoods in Community Forestry in the Northern Bolivian Amazon

78



79

Chapter 5
Community Forest Management Success 

and Forest Management Plans: 
A Multidimensional Analysis 

of an On-going Process
With Pieter A. Zuidema, René Boot, Heinjo During  and Wil de Jong

Abstract

 Understanding the success of community forest management (CFM) 
implies not only understanding how natural resource management takes 
place, but also the collective action that sustains this. Using the SES 
framework, we quantitatively analysed the success of CFM considering 
the effects on community organization and the expected outcomes in local 
communities. We applied canonical correspondence analysis to relate 12 
measurements for success of CFM to 61 factors of CFM outcomes, using 
a sample of 85 communities in the Bolivian Amazon. Results suggest that 
participation of community members and experience of the community’s 
governing council explained most the success of the implementation of 
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forest managements plans (FMP), which is an adequate proxy to assess 
CFM success. Resource monitoring activities from communities were 
unrelated to the implementation of FMPs and depended on the economic 
value of forest resources. In order to promote the success of CFM, more 
attention will need to be given to acknowledge social and commercial 
networks, e.g. related to timber trade and to assess changes in forest use. 
Also, continuous reflection on assessment of benefits and distribution of 
local resources, the evaluation of local arrangements, and promotion of 
capacity building actions at local markets will improve CFM.

Keywords: Community, Forest, Management, Plans, Bolivia, Amazon
	

5.1 Introduction

 Community forest management (CFM) is receiving much attention 
from international donors and conservation and development agencies 
as a strategy to improve tropical forest conservation and well-being of 
forest dwellers (Bray, 2003; de Camino, 1999; Pokorny and Johnson, 
2008). Presently, almost 25% of the world’s forest is in the hands of forest 
communities (White and Martin, 2002). This is the result of the devolution 
of forest property and use rights (Baland and Platteau, 1999), a process 
that is still on-going (Charnley and Poe, 2007). Efforts to understand 
how communities can successfully manage their forests show that there 
is a variety and diversity of institutional, social and economic factors that 
influence outcomes (Ostrom, 2005). For instance, studies on commons 
have identified that heterogeneity and size of user groups (Poteete and 
Ostrom, 2004; Tole, 2010), the type of property rights received (Bromley, 
1992; Ostrom, 2002), markets, and geographical conditions (Taylor, 2005) 
can influence CFM outcomes (Benneker et al., 2005; Banana et al., 2007; 
Benneker, 2008). Therefore, to capture how those factors impact CFM, it is 
necessary to have multiple sets of information and analyse CFM in multiple 
environments in order to understand which factors are most relevant.

 Success of CFM can be understood as achievement of social, economic, 
ecological and policy goals (outcomes), e.g., equity, sustainable use, support 
or enhance of local livelihoods, and empowerment (Pagdee et al., 2006; 
Agrawal and Perrin, 2008; Brooks et al., 2006). These results are consistent 
with the sustainable development paradigm (Vemuri and Constanza, 2005).  
However, the implementation of actions towards their achievement is largely 
a matter of policy, that is, it is necessary to define criteria in the interest 
of the society involved, considering compliance with international treaties 
and the ways of operationalizing communities organization towards those 
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expected outcomes (Barrett et al., 2001; Sheppard and Meitner, 2005; Ribot 
et al., 2006; ITTO, 2006). Therefore, understanding CFM success requires 
a multidimensional analysis, which involves understanding the political 
contexts and the related results.
 
 Notwithstanding, analysing CFM success is not a merely empirical 
matter: the concepts of sustainable development and well-being have been 
associated directly with the implementing a consistent system of production, 
administration and income distribution (Hart, 1999; Faber and Jorna, 
2010). This entails understanding multiple trade-offs and synergies of what 
sustainability is (at least to the soft concept of equating present generations) 
(Kusel, 1996; Agrawal and Chhatre, 2006). CFM can be viewed from a 
collective action perspective and from a natural resource management 
perspective (Biedenweg, 2009; Phelps et al., 2010), and both perspectives 
propose contradictory ways to support CFM. Some authors emphasize the 
need for community’s autonomy to develop trust, social capital and self-
governance to achieve successful CFM (Henkemans, 2000; Poteete and 
Ostrom, 2002; Pacheco, 2006; Pokorny and Johnson, 2008; Andersson et 
al., 2010). Others recognize that external cooperation is needed because 
communities are ill-prepared to enter into forest product markets driven by 
monopsonistic forces (Ostrom, 1999; Medina and Pokorny 2007; Pacheco, 
2008b), or local elites may dominate communal forestry at the expense of 
the less advantaged  (Pacheco, 2008a; Skutsch et al., 2009). This leads to 
a great variety of proposals to support CFM, and it is not recommendable to 
follow ‘blue print’ approaches (Ostrom, 2007b). Both, supporting collective 
action elements and offering external incentives require adapting regulations 
and providing capacity building, according to some, to promote CFM 
(Estoria et al., 2010; Rustagi et al., 2010; Tole, 2010). Therefore, for the 
identification of factors that contribute to the success of CFM, it is relevant 
to analyse elements of internal communal processes, the SES environment 
(i.e. market, economy, and resources value) and national regulations and 
policies that influence local forest users on sustainable management.

 As part of a package of policy regulations for sustainable forest 
management, the use of forest management plans (FMPs) were imposed 
by national regulations on natural resources exploitation in Latin America 
and other regions of the world (FAO, 2004; Pacheco, 2008b; Pokorny et 
al., 2009). Requirements of FMPs mostly highlight technical elements of 
timber exploitation (Pacheco, 2008a; Pacheco and Cronkleton, 2005), 
requirements that have been recognized to inhibit CFM implementation. 
For instance in Bolivia, the new Forestry Law that was implemented in the 
mid-1990s, allows timber exploitation to new social actors without having 
to conform to organizational standards formulated for forest enterprises 
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(de Jong, 2004; Pacheco, 2008a). Nevertheless, FMP projects are still 
considered a central instrument in CFM (Contreras-Hermosilla and Vargas, 
2002; Benneker, 2008). In practice, therefore, it is one important legal-
administrative step for self-governance of communal common resources 
(SIF, 2006). It is, therefore, necessary to address if the formal FMP system 
has actually contributed to the expected outcomes of CFM or not, since, this 
is a new form of forest management for communities.

 Additionally, researchers have reflected on the information needed to 
understand the complex processes of local collective action (Agrawal, 
2003; Ostrom 2007b), including CFM (Gruber, 2010). Many factors can 
be considered as being necessary and sufficient to explain CFM success 
(Agrawal, 2001; Pagdee et al., 2006; Ostrom, 2009; Gruber, 2010). The 
general trend has been that efforts to that extent should focus on case 
studies (López-Feldman and Taylor, 2006, Agrawal, 2001). Most of these 
analyses focused on one or two elements of success, while many factors 
related to the historical basis of institutions and their effects are still unclear. 
There has been criticism that the analysis of factors and success is based 
on a simple framework that only considers timber as exploited forest 
resource, instead of multiple forest resources providing multiple products 
and services.

 Ostrom and scholars of the International Forestry Resources and 
Institutions network developed the SES framework for policy analysis and 
design, claiming that they have shifted policy analysis from a supply-driven 
approach, to an institutionally driven approach (Polski and Ostrom, 1999; 
Poteete and Ostrom; 2004; Janssen et al., 2008; Ostrom, 2009).  In this 
sense, local institutions are placed as a central role to mediate outcomes. 
However, there are relevant gaps that need to be closed. For instance, 
according to Agrawal (2007): 1) In the resources system, ecological 
dynamics are relevant to be included in local governance studies (Berkes, 
2004; Turner et al. 2003); 2) Theoretical inputs are needed to identify which 
social inequalities are relevant (Brockington, 2007; Andersson and Agrawal, 
2011); 3) The interaction of local institutional arrangements, enforcement 
and monitoring still need more scrutiny (Garcia and Lescuyer, 2008); and 
4) The shifts through devolution of local rights to communities need to 
be understood in new landscapes of forest ownership (Pacheco, 2010). 
Therefore, if local institutions mediate local governances, there is a need to 
understand the extent and effectiveness of its effects on communities and 
the environment (in the sense of interaction to order systems).

 Recently, it has also been acknowledged that large samples and 
large numbers of variables should be used to explain such complex and 
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dynamic phenomena as CFM (Angelsen and Kaimowitz, 1999; Beltran 
et al. 2003, Chhatre and Agrawal, 2008; Poteete et al., 2009; Spilsbury 
and Nasi 2006). It is, therefore, relevant to enrich the discussion through a 
quantitative analysis of multi-dimensional processes of CFM, considering 
the relevance of forest products as the basic approach, something we aim 
to do in this chapter. Few studies on CFM have had the opportunity to collect 
comparable information from a large number of communities and analyse 
the simultaneous interaction of multiple factors, because such studies 
are logistically complex and costly (Andersson et al. 2010; Poteete and 
Ostrom, 2008). The present study collects and analyses multiple variables 
to understand the success of CFM and the contributing factors in northern 
Bolivia, a region where the applications of FMP in a CFM setting has 
yet been little researched (Benneker, 2008; Pacheco 2008b), and where 
NTFPs are an exceptionally important element of forest incomes for local 
livelihoods. We applied canonical correspondence analysis (CCA) to relate 
12 measures of success to a set of 61 possible explanatory factors in 85 
communities.

 The aims of this study are twofold. The first aim is to quantitatively 
measure CFM success and to understand the distribution of successful 
CFM among communities in the northern Bolivian Amazon. We intend to 
contribute to the understanding of the outcomes and social effects of CFM 
(Ostrom, 2009). The second aim is to understand how FMPs influence CFM 
outcomes. In this regard we explicitly incorporated the implementation of 
CFM as part of formalized procurement and customary organizations. In 
this way, we can analyse CFM in a broader approach, including institutional 
development. Ultimately, this will make it possible to identify what factors 
define the success of CFM.

5.2 Materials and methods

5.2.1	 Community	forest	management	and	the	Bolivian	forestry		 	
	 regime
 In the late 1990s important changes in the country’s forest regime and 
related regulations took place. These changes influenced people’s forest 
livelihoods (de Jong, 2004; Contreras-Hermosilla and Vargas, 2002). After 
these reforms, communities were allowed for the first time to organize 
themselves as small forest users and become legal forestry entrepreneurs. 
The responsibility for the implementation of the new forest regime was 
decentralized to departmental and municipal governments (Pacheco, 
2006a). An extensive land tenure reform took place from 1996 until 2007, 
which transferred about 40% of the region’s forest areas into the hands of 
forest communities (INRA, 2007). In recent years, national policies have 
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strengthened the role of community forest management (Ruiz, 2005; SIF, 
2006; de Jong et al., 2010). Bolivia, along with Mexico, is considered one 
of the most extensive efforts of decentralized forest governance in Latin 
America (Charnley and Poe, 2007; Pacheco and Cronkleton, 2005).

 The new forest regime requires the use of FMPs for timber extraction. 
This meant first that communities had to organize as formal forest user 
groups to assure legal representation (de Jong, 2004). While local 
conditions for each FMP can be considered unique in technical and social 
terms (Bojanic, 2004), the new regulations required a standardized system 
(Contreras-Hermosilla and Vargas, 2002). Communities were ill-prepared 
to cope with the highly technical procedures and with the practical need 
of professional assistance for designing FMPs (Ugarte, 2003). In practice, 
this prevented local populations to participate in the forest assessment of 
timber stocks, or controlling other actors in the forestry production chain 
on who they depended for the extraction of their timber. Furthermore, the 
legal procedures are considered to be bureaucratic, local markets lack 
transparent costs and prices assessments, and the economic costs for 
local organizations limit communities to enter the forestry production chain 
(Pacheco and Cronkleton, 2005).

 The introduction of FMPs was added to forest management schemes. 
However, until 2009 only 39 communities of the northern Bolivian Amazon 
(12%) had approved FMPs (Cronkleton et al., 2011). Little is known about 
the interaction of traditional and formalized governance regimes and 
whether these complement each other or have conflicting implications for 
forest management.   

 In order to secure equitable benefits, the forest regime imposed 
participatory procedures for the preparation of a communal FMP.  However, 
after the arrangement between a community and the company carrying out 
the extraction is finalized, the regulations do not guarantee equal benefit 
sharing among community members. Only the community leaders’ legal 
representation is required in the process of the approval of the annually 
authorized cut, which is implemented without further requirements 
(PROMAB, 2006; 2010). As compliance with regulation is, at least according 
to the regulations, annually assessed, this can be considered a reflective 
process on decision-making by communities. Little is known about the 
internal implications for communities and their ways to cope with beneficial 
and counter effects on local organizations (Guariguata and Nasi, 2012). 
The communities as the legal owner of the FMP are required to be audited 
in order to assess the plan’s social, economic and ecological sustainability. 
Until today, national and international commentators of the new forestry 
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regime debate the FMP’s impact on CFM performance (Dauber et al., 2005; 
Pacheco, 2006; Pokorny and Johnson, 2008). 

5.2.2	 Data	collection	and	validation	of	information
 In September 2007 and February to March 2008 we conducted a 
qualitative survey in ten communities that have implemented a FMP. During 
this survey we participated in capacity building activities and conducted in-
depth interviews with local leaders and members of the communities to 
understand the local perceptions on success of forest management and 
the implementation of FMP. Our interviews included questions on CFM in 
communities, the impact of Brazil nut collection on livelihoods in the region, 
and the organization and management of forest products (timber and non-
timber). The main conclusions of this qualitative analysis were that: a) the 
process of implementing the land reform, which started in 1996, created new 
conditions and terms of economic exchange inside communities;  b) forest 
products (timber and non-timber) can deeply diversify local economies;  
c) interventions of NGOs which supported CFM efforts at least partially 
succeeded in their objectives, but this entails more than the recognition of 
local rights and the successful implementation of FMPs;  d) a community’s 
history is very important, as it determines local networks, power relations 
and current communal conflicts (Cano, 2012); and e) the political scenario 
at regional and national level had increased conflictive conditions amongst 
all actors in communities and regional towns. 

 We used the forms developed and used by the International Forestry 
Resources and Institutions network (IFRI; http://www.sitemaker.umich.
edu/ifri/home), as a basis for the interviews (IFRI, Field Manual Ver. 13th, 
2007). IFRI’s research and approach to CFM relies on the analysis of what 
is considered an action arena (Ostrom, 2009), where forest users groups 
(one or more) are the centre of analysis of different actions and solutions 
which communities pursue. We stress actions of the main community 
organization, which organizes productive, administrative and social 
interactions in communities. For instance, in the case of implementing 
a FMP, the community establishes a committee for administrative and 
productive matters, but all decisions are taken during assembly meetings. 
We modified IFRI forms for the purpose of our study to reduce the time per 
interview, and maximize the number of communities visited. Based on our 
in-depth interviews in the first set of ten communities we selected only those 
IFRI forms related to forest user group, and forest associations.

 We selected 95 communities that represented various forms of access 
(road, river), had or had not implemented FMP, and were geographically 
well-distributed in the region. We visited the selected communities between 
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November 2008 and August 2009. In 75 of these communities, sufficient 
high-quality information was obtained to be included in our analyses. The 
sample of 85 communities (75 plus the 10 previously visited in September 
2007) represents 32% of the officially identified communities in the study 
area (Figure 3.1). Of these communities, 27 (32%) had implemented a 
FMP, 16 after receiving support from NGOs, and nine, as a result of direct 
arrangements with timber companies. In some communities, the communal 
forest area overlapped with concession areas of timber companies. Table 
5.1 presents characteristics of the 85 communities, particularly in relation to 
the implementation of FMPs.

5.2.3	 A	framework	for	analysing	measures	of	success	and	factors		 	
	 enabling	success
 To define measures of success of CFM and factors that enable success, 
we distinguished one set of variables that are measures of success of CFM 
and one set that represent factors that enable this success. In order to 
relate success of CFM with factors enabling this success, we applied a 
modified version of the multi-tier analytical framework for SES developed 
by Ostrom (2007a). The modification concern some changes in variables 
used, relations included and the type of analyses performed. The modified 
conceptual framework for our study is shown in Figure 5.1.

Table 5.1 Characteristics of timber exploitation systems from visited 
communities in the Northern Bolivian Amazon

Characteristics Visited 
Communities % of Sample

Already exploited forest resources before the community 
was entitled 16 18

Community pertains to Indigenous Territory (TCO) 11 13

Community has title in the community 70 82

Allowed to extract timber by law 76 89

At least 3 implemented FMP of <200 ha for individual 
households 34 40

Community has a FMP but is not implemented  5 6

Community has an implemented FMP in partnership with a 
timber company 7 8

Advanced annual forest operating plan 4 5

Implemented FMP 27 31

Community had support from NGO to exert the FMP 15 17

High chance that FMP will be implemented in 2010 13 15

Total Sample 85 100

Note: The order refers to historical trends in communities from 1996 to 2009.  Source: Field assessment 
and SIF data base unpublished data.
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Figure	5.1	Modifications	and	types	of	analysis	performed	for	the	multi-tier	framework	of	social-
ecological	systems	of	Ostrom	(2009).

 The measures of success of CFM included twelve variables in two subsets 
(Table 5.2). Variables that are interactions (I) include actions or attitudes 
from forest users and variables that are outcomes (O) include variables 
related to social performance (i.e. efficiency, equity and accountability). We 
did not measure and analyse variables related to ecological performance 
(overharvesting, resilience and diversity) and externalities, which are 
usually included in the framework (Ostrom, 2007b). We judged that a proper 
quantification of these variables would be difficult and time-consuming, thus 
limiting the number of communities we could include in our sample. Two 
variables measuring success related to conflicts: the intensity of conflicts 
and conflict solving ability during the last five years. We also included 
variables related to the implementation and monitoring of FMP. Although 
these variables can be considered as part of the governance system, and 
are therefore not measures of success in a strict sense. We decided to 
include them because the implementation of FMP and active monitoring of 
forest resources is a result of the community’s choice.

 The second group of variables are those factors that enable successful 
CFM. In the SES framework, these variables are usually presented as being 
linked to the four macro systems: resource system (RS), governance system 
(GS), resource unit system (RU) and forest’s users (U). We selected 61 
variables (Table S1 in the Appendix) based on factors of success identified 
by Agrawal (2001, 2003), Ostrom (2007a, 2009), Pagdee et al. (2006) 

Factors that Enable Success
Resource System
RS1 - Sector (Only, Timber and NTFP) GS1 - Government organizations

GS2 - Non-government organizations
GS3 - Network structure
GS4 - Property-rights systems
GS5 - Operational rules
GS6 - Collective-choice rules

GS7 - Constitutional rules

I1 - Harvesting levels of diverse users
I2 - Information sharing among users
I3 - Deliberation processes
I4 - Conflicts among users
I5 - Investment activities
I6 - Lobbying activities
S8- Monitoring & sanctioning processes
Forest Management Plan Implemented

U3 - History of use
U4 - Location
U6 - Norms/social capital
U7 - Knowledge of SES/mental models
U8 - Dependence on resource
U9 - Technology used
 I4 - Conflicts among users

(internal and external conflicts)

U2 - Socioeconomic attributes of users
U1 - Number of users

RS2 - Clarity of system boundaries
RS3 - Size of resource system
RS5 - Productivity of system
RS6 - Equilibrium properties
RS7 - Predictability of system dynamics

RS9 - Location

RU4 - Economic value
Resource Unit System

Governance System

User Group System

Outcomes:
O2 - Social Performance

Monitoring activities

Equity
Efficiency
Accountability

Canonical Correspondence Analysis of the relation on Factors and Success

Correspondence Analysis of
Succes measurements

Interactions, Short Run Effects
Success
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and Gruber (2010). The number of variables included in the resource unit 
system (RU) was limited to forest economic value, timber productivity and 
Brazil nut productivity because other variables could not be measured. We 
consider that the implementation of FMPs is still in its infancy in the study 
region, therefore the ecological effects of FMPs cannot be evaluated yet. 
The resulting variables used for our analyses are described in Table 5.2.

5.2.4	 Data	analysis
 We applied multivariate analysis tools that are mainly used in the 
ecological literature to analyse our data (Okland, 1996; ter Braak and 
Verdonschot, 1995). Multivariate tools allow the understanding of multi-
variable effects on different dimensions, e.g. equity, efficiency, accountability. 
Multivariate analysis permits a plausible interpretation of latent correlations 
among factors and success by regressing latent axes (ter Braak, 2010). 
Although multivariate analyses has become popular in social science for 
less dimensional uses such as consumer preferences and health studies 
(Jombart et al., 2009; Meuwissen et al., 2007), multivariate analysis have 
received renewed attention over the last years in the political and economic 
sciences (Greenacre, 2010; Holvoet and Muys, 2004; van Laerhoven, 
2010).

Table 5.2 Measures of success, summarized from articles reviewed

#. Code Description Outcomes, Definitions by Pagdee et al., 2006, 
Type of variable measurement, Interaction

1. FMP.Imp Forest Management  
Plan Implemented

A. (Improve forest conditions, Increase of forest area 
or  forest productivity)  Bin: to the present if a FMP is 
exerted effectively GS

2. Bn.Org Organized Brazil nut 
sales groups

A. Cont.:% of population that frequently organizes for 
sales to the cooperative or a private enterprise in Brazil 
nut sales. I1

3. Monitor Monitoring forest and 
FMP

A. Cont.: Sum of programed activities for monitoring 
resources, Variables: Forest maintaining activities, Forest 
enforced rules for wild game, fire control and annual 
boundaries monitoring activities. I2

4. Involv Involvement on Forest 
Management

Equ. (Enhance equitable sharing of the management 
function, entitlement and responsibility for a given 
territory) Ord: 0=no timber control 1=controls timber 
resources but no areas defined commonly for timber 
2=Common defined areas for timber exploitation, but 
no FMP 3=FMP, but not monitor volumes exploited by 
enterprise 4=participates FMP and  monitor exploitation 
of resources I5

5. Part.FMP Participation in FMP Equ. Cont.:% of members participating FMP over total 
I3 – I6

6. Econ.Dif Intra-communal 
Economic Differences

Equ. Cont.: 1 – Ʃ (xi/X)2 , where x is the frequency of 
community members, for categories worse, equal, better, 
Heterogeneity index (Ostrom, 2004).  
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#. Code Description Outcomes, Definitions by Pagdee et al., 2006, 
Type of variable measurement, Interaction

7. T.Commi Time spent on 
Committee Meetings

A. Ord: 0= no meeting are scheduled 1= once a year, 2= 
once a semester 3= once a month 4= once a week. I5 

8. Timber     
Inc.% 

Income from Timber 
sales

Eff. (Meet a range of local needs, reduce conflicts) 
Cont.: Contribution from total forest products o total 
incomea. 

9. Conf.S Conflict Solving 
capacity

Equ. Cont.:% of resolved permanent conflicts from the 
last 5 five years  I4  

10. Int.Conf Intensity of Conflicts
Equ. Ord: 0=No conflict 1=Conflicts exists but isn’t 
affecting organization of forest management 2=conflicts 
impedes to organize and contract and monitoring FMP

11. L.Chg Changes Committee 
board

Equ. Cont.: Rate of new community members that 
entered to the board in the last election. I3

12. Prev
Prevision of monetary 
resources for 
Management

Eff. Ord: budget  for committee are available 0 = No 
existent 1= only eventually in commissions 2= cover the 
operations half the year 3= cover the operation most of 
the year 4= there exists budget for next year

Note:  a We used a farm economic model to address total generated income. In	Bold: Bin=binary, 
Ord=Ordinal, Cont.=continuous. Interactions: I1 harvesting levels of diverse users, I2 information 
sharing, I3	deliberation processes, I4 conflicts, I5	investment activities, I6 lobbying activities. Outcomes: 
Social performance measures A. Accountability Equ. Equity Eff. Efficiency. (Ostrom, 2007a).

 We firstly performed a correspondence analysis (CA) to aggregate the 
12 variables used as measures of success of CFM into a few summarizing 
variables (‘canonical axes’; Greenacre, 2010). This procedure yields 
a graph in which the communities are shown as dots, and the distance 
between those dots reflects the dissimilarity between them with respect to 
measures of success. In this graph two (canonical) axes are shown, which 
are correlated to certain sets of measures of success.

 Next, we used canonical correspondence analysis (CCA; ter Braak and 
Verdonschot, 1995) to relate the measures of success to the 61 factors that 
enable successful CFM. This was done both for each of the 12 measures 
of success as well as the new summarizing variables. We applied a biplot 
rule for the interpretation of the results of both CA and CCA analyses (Leps 
and Smilauer, 2007).

 In addition to the graphical analysis, we performed a Monte Carlo 
permutation test to select those factors that enable CFM which explain 
most variance (ter Braak, 1992). To do so, we obtained both conditional and 
unconditional (marginal) effects from each factor in a forward procedure 
(Leps and Smilauer, 2007). This procedure bears resemblance to maximum 
likelihood analyses in a one-dimensional regression procedure (ter Braak, 
2010). We used CANOCO 4.5 for performing diagrams and tests.

cont. Table 5.2
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5.3 Results

5.3.1	 Correspondence	analysis	of	success	measures
 Correspondence analysis was used to reduce the 12 measures of 
success to fewer dimensions. In Figure 5.2, with the results of the CA 
analysis, each dot represents one community and distance between dots 
indicates the degree of dissimilarity between communities with respect of 
the measures of success. Results showed a clear grouping among the 85 
studied communities. The first two canonical axes explained 41.4% of total 
variance in the distribution of success. The first axis (x-axis in Figure 5.2) 
explained 26.2% of total variance; the second axis (y-axis in Figure 5.2) 
explained 15.2%.

 The implementation of a FMP and participation of the community in the 
FMP explained the first axis. The CA diagram showed that 27 communities, 
with an implemented FMP, were all grouped along the positive part of the 
first axis, as can be clearly seen in Figure 5.3.A. The income contribution of 
timber to household’s income was also correlated to the first CA axis, albeit 
with a lower correlation coefficient (Figure 5.3.B; Table 5.3).

Figure	5.2	Correspondence	Analysis	for	success	measurements	of	CFM	for	the	northern	
Bolivian	Amazon	(n=85	communities).		
Notes: Dots are communities; stars are measures of success. Dots that are close to each other 
represent communities with similar values for the measures of success. Similarly, stars that are close 
to each other represent measures of success that are strongly correlated. Axis 1 explains 26.2% of the 
variation in measures of success across communities (λ = 0.179), Axis 2 explains 15.2% of variation 
in measures of success (λ = 0.104). Increasing distance from the origin reflects a stronger correlation 
between success measurement and canonical axes.
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 The intensity of conflicts and intra communal economic differences were 
negatively correlated to the first axis of the CA diagram; and both involvement 
in FMP and budget previsions (i.e. the community has sufficient funds for 
the actual and subsequent annual logging cycle), were positively correlated 
to this axis. Thus, budget prevision and involvement of community members 
was higher in communities where a FMP was implemented, but in these 
communities the intensity of conflicts and economic differences among 
households was also higher.

 The second axis of the CA diagram was correlated with monitoring 
activities and the time that the governing board of the community spends 
to organize activities. The close relation between monitoring activities and 
the second CA axis can be seen in Figure 5.3.C. Monitoring involves time-
demanding activities such as defining community borders, defining rules 
and controlling fires. Local conflict solving was also an important activity 
that is correlated to the second axis.

Figure	5.3	Activities	with	respect	the	CA	diagram
Notes: In B, C and D numbers represent values and figures represent quartiles from 0 (cross) – 4 (large 
circles)
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Table 5.3 Correlations of success variables to the first two axes of the CA
Variable of success Axis 1 Axis 2

r r-sq Tau r r-sq Tau
1. Forest Management  Plan 
Implemented 0.846 0.716 0.638 -0.088 0.008 -0.03

2 Organized Brazil nut sales 
groups -0.35 0.121 -0.319 -0.54 0.285 -0.428

3.Monitoring forest and FMP 0.082 0.007 0.094 -0.47 0.223 -0.39
4. Involvement on Forest 
Management 0.364 0.132 0.216 -0.229 0.052 -0.121

5. Participation in FMP 0.884 0.782 0.647 -0.049 0.002 0.005
6. Intra-Communal Economic 
Differences -0.247 0.061 -0.202 0.196 0.039 0.159

7. Time spent on Committee 
Meetings 0.07 0.005 0.068 -0.46 0.213 -0.364

8. Income from Timber sales 0.653 0.426 0.509 -0.002 0.000 0.036
9. Conflict Solving capacity 0.155 0.024 0.148 -0.51 0.261 -0.392
10. Intensity of Conflicts -0.06 0.004 -0.046 0.104 0.011 0.09
11. Changes Committee board -0.246 0.06 -0.216 0.487 0.237 0.373
12. Prevision of monetary 
resources for Management 0.377 0.142 0.327 -0.249 0.062 -0.132

Notes: In bold significant variables by Pearson square test of correlation of each axis (P<0.05), 
underlined those variables explained in both axis, all correlations obtained from PC ORD 5.

 Interestingly, the existence of internal organizations that coordinate sales 
of Brazil nut within communities was negatively correlated to both the first 
and second CA axes (Figure 5.3.D). Thus, in communities where a FMP 
has been implemented, few community members are taking part in a Brazil 
nut sales organization.

5.3.2	 Canonical	Correspondence	Analysis	of	factors	that	enable		 	
	 success
 In order to understand which factors enable success, we conducted a 
canonical correspondence analysis (CCA) test, the results of which indicate 
that the total variance of success variables was explained in 68.7% in total 
by the 61 factors (Figure 5.4 and Table 5.4). The two main canonical axes in 
the CCA explained 36.7% of the variation in success, a value that is similar 
(and not significantly different) to the explained variance in the CA (41.4%). 
Thus, we continued with the analysis as this indicated that the structure of 
latent axes is stable.
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Figure	5.4	Success-factors,	triplot	based	on	CCA	of	85	communities	in	the	Northern	Bolivian	
Amazon
Notes:	The figure displaying 36.7% of the inertia (= weighted variance) in the abundances and 44% of 
variance in the weighted averages and class totals of success measures with respect to the factors. The 
eigenvalues of axis 1 (horizontally) and axis 2 (vertically) are 0.293 and 0.153, respectively. Success 
measurements (stars) are weighted averages of communities’ site scores (circles). Factors are indicated 
by arrows. The scale marks along the axes apply to the quantitative factors; the success scores were 
multiplied by 0.52 and communities scores was scaled to (i.e., multiplied by) 0.2638 and factors are 
scaled on 1 to fit in the coordinate system. 

Table 5.4 Parameters of CCA analysis of success factors for the sample
Axes Total 

inertia1 2 3 4
Eigenvalues      0.164 0.087 0.074 0.054 0.683

Response-Environment (R-E) correlations 0.959 0.924 0.945 0.863

Cumulative% variance of response data 24.00 36.70 47.60 55.50

Cumulative% variance of R-E relation 29.30 44.70 58.00 67.60

Sum of all eigenvalues 0.683

Sum of all canonical eigenvalues      0.560

Note: All four eigenvalues reported above are canonical and correspond to axes that are constrained 
by the environmental variables. Fund: CANOCO 4.5
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 For selecting factors with the highest power of explanation we performed 
a Monte Carlo test to define the significance of factors. In this procedure we 
selected a significance of P<0.05 resulting in fifteen factors that significantly 
explained success (Table 5.5). This procedure highlighted that factors of 
the governance system, especially those related to network structure, were 
most frequent in explaining success measures. We summarize the most 
significant fifteen factors grouping them by their conditional effect (λa) in the 
model as follows.

Table 5.5 Conditional and marginal effects of factors of success (from forward 
selection), results of a CCA analysis

Factors
Macro

Systemx

Conditional Effects Marginal 
Effects

λa P F λ1

Management capacity US, Knowledge of SES/
mental models 0.07 0.002 9.66 0.07

Habilito GS, Network structure 0.05 0.002 6.87 0.05

Tendencies on forest use RS, Equilibrium properties 0.04 0.002 7.02 0.05

Small logging groups GS, Network structure 0.04 0.002 5.66 0.05

Land Rights Division GS, Property-rights 0.02 0.002 3.78 0.02

Elites  GS, Network structure 0.02 0.002 3.27 0.03

Lumber sales GS, Network structure 0.02 0.002 3.62 0.02

Educational level in 
community

US, Socioeconomic attributes 
of users 0.01 0.004 2.87 0.04

Community Size US, Number of users 0.02 0.006 2.59 0.02

Participation in Contract 
FMP GS, Operational rules 0.01 0.014 2.58 0.04

Number of POAFs

Users System Time 
for adaptation to new 
technologies related to the 
commons

0.01 0.020 2.41 0.02

TCO    Governance System,  
Constitutional rules 0.02 0.006 2.88 0.02

Ha/HH GS, Network structure 0.01 0.012 2.48 0.03

New Households US, Socioeconomic attributes 
of users 0.01 0.030 2.15 0.01

Forest Management 
Plans and planning 
instruments in community

RS, Size of resource system 0.01 0.120 1.60 0.04

Notes:	P and F are obtained as from Monte Carlo Permutations Test (ter Braak and Verdonschot, 
1995); λa is a conditional effect from each factor after the explanation of precedent factor. λ1 is the 
marginal of the individual factor in the contribution to the model, x Macro system is abbreviation 
of User Group (U), Governance system (GS), Resource system (RS), for number see Table S.0.2 
appendix.

 The variable ‘management capacity’ had the highest explanatory value, 
which is measured as the number of committee members with experience 
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in timber exploitation. This variable was followed by ‘habilito’, a type of 
informal loan to facilitate Brazil nut harvesting (Cano, 2012). A third couple 
of variables had similar explanatory power: ‘tendencies of forest use’, 
measured as changes in land cover in the last five years and ‘small logging 
groups in the community’. A fourth group of factors: ‘lumber sales performed 
from community members’, ‘elites’, ‘land rights division’, the ‘presence of 
indigenous communities (TCO)’ and ‘community size’ were mostly related 
to user groups and governance. Finally, a fifth group of factors included: 
‘educational level of community’, ‘participation of community in contracts’, 
‘the number of plans for annual authorized cuts’, ‘the surface per household 
for each community’, ‘new households in community’ and the ‘existence of 
planning and forest management instruments’.

 We then related CFM success measures against the factors that 
significantly explained the success. The main findings are described below 
and shown in Figure 5.4.

• We found that neither larger areas of forest per household, nor the 
distribution of agricultural lots were correlated to the implementation 
of FMP. Rather, these factors were related to monitoring activities (i.e. 
second axis), having a positive correlation with communities’ committee 
activities.

• Change of leaders, intra-communal economic differences and intensity 
of conflicts were negatively related to the preparation and implementation 
of FMPs. Additionally, tendencies of forest use (reflected in the quality 
of forest cover changed over the past five years) were highly negatively 
correlated with those success measures. We also found that division of 
land-rights and a larger area per household were negatively correlated 
to intra-community economic differences and to stable committees in 
communities.

• The presence of Brazil nut sales organizations was negatively 
correlated to the use of habilito, but none of the other factors that 
promoted the successful implementation of FMP were correlated with 
these organizations. Surprisingly, Brazil nut sales organizations were 
negatively correlated with higher levels of management experiences 
(number of annual operation plans), but not correlated to stable forest 
use (unchanged forests) or higher forest areas per household. This 
indicates that presence and operation of Brazil nut sales organizations 
is related to other factors. One conclusive insight is the correlation of 
Brazil nut sales organizations and households that exert timber logging 
independently from FMP.
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• Monitoring had a high correlation with the second axis. Factors that 
were most positively correlated with this axis were: tendencies of forest 
use and TCO communities. Land rights division and land area per 
household had both a positive relation to monitoring. Curiously, timber 
sales was strongly negatively related to this axis.

5.4 Discussion

 Assessing CFM success needs to take into account environmental, social 
and economic dimensions. Measures of CFM success can be linked to 
factors that explain the success, and understanding this relationship helps 
to develop recommendations, guidelines or support programs to enhance 
CFM outcomes. Studies on CFM success have tried to incorporate 
multidimensionality of CFM success and its contributing factors, and the 
recent literature has systematically introduced new elements (Agrawal, 
2001, Gruber, 2010 and Pagdee et al., 2006). The objective of our study 
was to define measures of success for CFM in northern Bolivia and to 
understand the factors that explain those measures of success. We 
focussed on communities that have implemented a FMP to represent a 
CFMs initiative. Any forest users in Bolivia, company and community alike, 
are legally obliged to prepare and implement FMP to benefit from forest, 
and this therefore reflects CFM efforts.

 We selected 12 measures of CFM success, taking into account the 
interaction among community forest users and the possible outcomes of 
their efforts, applying a framework that analyse outcomes of SES. We can 
begin to explain the relevance of implementing a FMP as an important step 
that communities need to take to achieve sustainable forestry.

 Establishing a FMP is a time demanding effort that requires coordinated 
collective action, including efforts of monitoring of the resource. Our results 
suggest that formal elements of forest management had been incepted into 
local governance. However, they had led complementing and competing 
results to informal instructions. Expected participatory processes of timber 
extraction, involvement and prevision of monetary resources have shifted, 
which suggests that organizations on formal procurement are stronger. 
These are important elements for the analysis of forest management 
outcomes. First, formal implementation of forest management through a FMP 
can have long term benefits, although the relevance of short-term benefits 
is not linked to the former outcome. Second, formalized management 
introduced by implementing FMP was not associated to monitoring forests. 
This suggests that local interest in monitoring is related to organizations 
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of non-timber forest products and conflict solving, and to organizing local 
economic-social organizations.

 To what extent are CFM outcomes comprehensive? As a general 
expectation on the process of devolution of forest rights to communities, 
the intention was to give separate roles for forest management directly 
linked to the resources. While timber has to be extracted in common 
productive structures, non-timber forest products are usually only subjected 
to customary rules. Interestingly, outcomes from the new regime had not 
promoted independent outcomes, and this challenges the view from forest 
management studies that suggest that formal regimes do not interact with 
traditional forms of governance. Monitoring and promoting formalized 
organizations should be considered on different bases, such that the social 
and economic benefits result in different stages of forest management.

 By analysing the 12 measurements of CFM and the factors that enables 
it, our results suggest that local capacities (e.g. experience of community 
leaders in timber exploitation), participation in contracting processes and 
numbers of plans for annual authorized cut (POAFs), explain the successful 
implementation of FMPs. These results are consistent with findings from 
Benneker (2008), Nebel et al. (2003) and Andersson et al. (2010) from 
other regions in Bolivia. These results show that knowledge of procedures, 
negotiation skills and management experience are the key factors that 
define successful implementation of a FMP, and therefore a CFM initiative.

 The results however, also warn that complying with the formal 
requirements of a FMP need to be complemented by additional efforts to 
assure successful implementation. Importantly, community leaders’ efforts 
on monitoring forest are indispensable, although hardly provided for in the 
formal regulations of FMP. The communal management role, furthermore, 
relates more to localized activities that match the close familiarity with the 
communal territory and local knowledge, especially where it concerns 
monitoring of operations and forest reserves. This indicates that while CFM 
indeed requires a communal enterprise approach in order to be able to be 
successful, as widely discussed in the literature (Benneker, 2008; Pacheco, 
2005; 2006a), CFM success also depends importantly on adequately adapting 
and integrating of elements of communal forest resource governance into 
a formalized CFM (Medina and Pokorny, 2007; Pacheco et al., 2010). The 
monitoring incentives are closely linked to the economic value of forests 
and forest products (both timber and Brazil nut). This indicates that regional 
ecological conditions of forests determine to an important extent the local 
experience with monitoring. In regions with valuable forest stocks, timber 
or other products, the high dependency on non-timber forest products, as 
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is the case in Bolivia (Stoian, 2001; Duchelle, 2009; Zenteno et al., 2013) 
have largely shaped familiarity and experience in forest monitoring. This 
suggests a necessity to integrate monitoring of the two resources, Brazil 
nut and timber, which requires a change in the legally described procedures 
which currently impose different requirements for timber and non-timber 
forest products. The results of this study, therefore, are relevant for other 
experiences elsewhere as they indicate that some informal elements of 
communal forest governance can contribute to initiatives like forest carbon 
market mechanisms, which require locally adapted incentives (Phelps et 
al., 2010; Skuchts et al., 2009).
 
 On-going and future assessments of CFM initiatives and the impacts of 
implementing FMPs are relevant, in order to improve policies and support 
CFM initiatives. Our results indicated that local enforcement, while seemingly 
market driven, is rather made effective because formal requirements 
are complemented by local monitoring initiatives. Some of this was self-
driven, and at the same time because NGOs and programs for supporting 
communities have invested vast efforts in local governance networks. This 
indicates that while CFM has resulted in social and economic shifts, forest 
communities lack technical and administrative skills which are crucial to 
monitor forest management. 

5.5 Conclusions

 Based on our results, we conclude that success of CFM coincides to 
a large extent with compliance with formal procedures. This concurs with 
experiences from communities to overcome technical, legal and market 
limitations when trying to implement communal timber extraction. Final 
outcomes of communal efforts within the frame of regulatory requirements 
depend importantly on local governance experience. Successful 
implementation of CFM in this regard is time consuming and requires 
efforts from communities themselves, local support actors and the official 
forestry sector. Our measures of success focussed largely on internal social 
communal processes and on compliance with the formal requirements (i.e. 
implementing FMPs). 
 
 Our results imply that the actual formal structure meant to promote CFM 
may need to be revised. National policies should focus on local markets 
and acknowledge the poor monitoring capacity of communities. It is 
relevant to be proactive and support these spontaneous processes toward 
conservation because this could offer serious opportunities for communities 
to attain better revenues from timber and NTFPs. While commentators have 
argued that communal FMPs have not promoted participation and thus 
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improved CFM, our results suggest the opposite. However, more attention 
will be needed to assess the role of FMP in shaping ecological, social and 
economic characteristics of CFM.
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Chapter 6
Learning From The Past: Changes In 

Forest Policies And Livelihoods In 
Bolivian Forest Communities

With Wil de Jong, René Boot and Pieter Zuidema

Abstract

 Forest communities worldwide experience major changes in forest 
policies, regulations, institutions and access to markets. These changes 
have implications for the extraction of forest resources and household 
economies. In the Bolivian Amazon region, changes in infrastructure, land 
tenure and social structure of communities have taken place since the 
1990s. We analysed the implications of these changes in two ways. First, we 
performed a qualitative analysis of historical changes. Second, we performed 
a quantitative analysis of 85 forest communities in the region from 1997 to 
2009. We collected information on 16 variables related to demographic, 
productive, and socio-economic characteristics. Results show that forest 
communities have experienced major changes and adapted to these 
changes. However, competition among households, population growth and 
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more profitable economic opportunities may threaten these benign forms of 
forest products extraction. With the social-ecological systems (SES) concept 
of thresholds were analysed. We found that thresholds are consistent with 
a compound of social economic forces. The rigidities or feed-back effects 
of SES can be confronted when innovative exploration mechanisms, such 
as new productive chains are developed, or the agro-extractive cycles of 
current productive system is expanded.

Keywords: communities, Bolivia, amazon, SES, social thresholds, 
dependence, changes

6.1 Introduction 

 The political, economic and social events that affect forest dependent 
populations are relevant when studying sustainable livelihoods and resource 
use (Walker, 2005; Mwangi and Ostrom, 2009). Such events, occurring at 
macro and meso levels, may create political, social and economic incentives 
that promote or supress the sustainability of resource use systems and 
societies (Assies, 1997; Cronkleton and Pacheco, 2010). There is an 
increasing necessity to identify the drivers that influence how communities 
manage and exploit resources (Perz and Almeyda, 2010; de Jong et al., 
2010). However, where such drivers operate, they usually do not operate 
simultaneously, they are not homogenous, and some of them are cyclical 
while others are not (Agrawal et al., 2008; Andersson and Ostrom, 2008, 
Moore, 2011). Therefore, it is relevant to assess the influences of such 
drivers on community development, in order to understand the capabilities 
of communities to manage natural resources sustainably.

 Political ecology analysis suggests that the main variables determining 
long-term changes in natural resource use are social differentiation, 
impoverishment and the accumulation or concentration of capital among the 
powerful elite (Durham, 1995; Assies, 1997: 2002; Barham and Coomes, 
1996; Coomes et al., 2008). For instance, Coomes et al. (2004) argued 
that among forest communities resource endowments at community level 
are relevant to understand how local economic changes influence forest 
dependency. The characteristics of natural resource the accessibility of 
their locations to the most marginalized groups can drive expansion areas 
used for clearing or exploitation (Caldas et al., 2007). Population growth, 
macroeconomic shocks and agricultural policies can intensify changes in 
land use and the use of capital investment, resulting in increasing pressures 
on forests (Assies, 1997; Malmberg and Teegenu, 2007, Stoian, 2005). 
However, factors such as forest resource availability, market conditions and 
property rights, demography, social changes and land use alone cannot 
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explain long-term changes (Geist and Lambin, 2002). To capture the latter, a 
detailed understanding is required of the complex sets of causes of change 
and their underlying driving forces affecting a given location.

 In the social-ecologic systems (SES) approach (Holling, 2001; Berkes 
et al., 2003), resilience is defined as the system’s capacity to reorganize 
while sustaining functional characteristics (which is similar to adaptation; 
Walker et al., 2006 p.7). Reorganization implies changing productive and 
organizational structures to absorb external pressures and avoid trespassing 
any critical thresholds that may lead to irreversible changes (Renaud et al., 
2010). Christensen and Krogman (2012) suggest the existence of limits or 
thresholds to adaptation, and these limits are relevant to natural resource 
dependent communities, whether they can be managed or not. Thresholds 
are highly relevant for societies’ capabilities of learning and adaptation 
(Renaud et al., 2010). Social thresholds in this sense are identified as tipping 
points whose changes convert acceptable to unacceptable conditions 
(Christensen and Krogman, 2012 p.1-2). Adaptability entails cognitive and 
organizational processes that SES develops to avoid surpassing such 
thresholds.

 Adaptive capacity in relation to resource use can be grasped when 
considering the practices of “exploration” and “exploitation” in local resource 
use practices (March and Olsen 1998, 2005). Exploration we understand as 
the local knowledge developed through experimentation and subsequent 
learning, while exploitation implies the capacity to benefit from existing 
capacities through collective reasoning of production and organization 
(March, 1991; March and Olsen 2005). Communities may need to adapt 
cognitive progresses through exploration to be able to engage in new 
exploitation activities when reorienting their productive strategies. 

 Through analysing how governance affect exploration and exploitation in 
SES, Duit and Galaz (2008) use the SES concept to analyse the interplay 
of vertical and horizontal governance linkages. They identify four types: 
rigid, flexible, fragile and robust governance, which characterize different 
capacities of adaptation contrasting slow-fast or unpredictable-predictable 
changes. In the rigid type of governance, for instance, strong feedback 
mechanism from higher levels create dependent and therefore vulnerable 
lower governance levels (Berkes et al., 2003; Carpenter and Brock, 2008). 
Duit and Galaz (2008) argue for an active interplay of multiple governance 
levels to promote robust forms of SES.

 Understanding the robustness of communities in SES is relevant, 
because changes may bring benefits and opportunities but also incur 
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costs (Liebowitz and Margolis, 2005 p 985). Communities with high 
responsiveness to changes suggest availability of well-developed capacities 
or networks (horizontal or vertical), and this is consistent with feedback 
effects in SES (Christensen and Krogman, 2012). However, when such 
conditions exist, highly replicated systems would result (March, 1991; Lam, 
2000; Duit and Galaz, 2008; Chabay et al., 2011). Therefore, conditions 
for reaching possible social thresholds exist and communities will require 
new investments in forms of exploration to overcome technical and social 
thresholds. We hypothesize that social adaptability in communities depends 
on the nature of resources use patterns and the evolution of local social 
economic relations.

 At household level, responses to changes may enrich the understanding 
of resource use patterns (Assies, 2002). Assies (1997) proposed the 
concept of the agro-extractive cycle to characterize the forest dependent 
northern Bolivian natural resource economy. He argued that extraction-
based livelihoods are sustainable, but they are strongly influenced by 
volatile markets, exploitative labour relations and over exploitation of natural 
resources (Assies, 1997). In such conditions, changing access to markets, 
demographics, social differentiation and accumulation may drive changes 
of resource use (Homma, 1992, 1994; Assies, 2002; Frankenberger et al., 
2003). The inception of households entering into a commercial economy 
may alter the nature of agro-extractive cycles (Sierra et al., 1999; Takasaki 
et al., 2001; Delacote, 2007; Godoy et al., 2007; Labarta et al., 2008; 
Takasaki et al., 2011). Therefore, micro level responses to changes may 
also explain how livelihoods develop new paths of forest use.

 There are various interpretations of the role of forests incomes to 
prevent extractive economies to change. One is that rural dwellers use 
forest-incomes to buffer risks of stable food production and other incomes 
(Pattanayak and Sills, 2001; Delacote, 2007). Another is that specialization 
on certain natural resources depends on the factors of production (i.e. 
labour, land, capital). If productive factors are abundant or markets are risky, 
the composition productive activities is likely to remain stable (Sierra et al., 
1999; Takasaki et al., 2011). Such micro economic analyses, however, are 
based on a household model, but spatio-temporal variations are not taken 
into account. Spatio-temporal variations are relevant as they may result in 
diverging tipping points, which may relate to SES thresholds. We use those 
concepts to rationalize cycles and trends of natural resource use in the 
northern Bolivian Amazon. 
 This study analyses historical changes in general and in more detail the 
changes that have taken place between 1997 and 2009 in the northern 
Bolivian Amazon region, and how those have influenced forest communities. 
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Important changes over the last decade are devolution of rights to 
communities, the implementation of a new regulatory forest management 
regime, a steady increase in the international market price for Brazil nuts, 
the main commodity produced in the region, and improved road access to 
communities (de Jong, 2004; Ruiz, 2005; Cano, 2012). The impacts of these 
major changes, and their interaction, on communal resource management 
and related collective action are rather unclear (Stoian 2000, Barham and 
Coomes, 1996; Caldas et al., 2007).  Although, the changes on the northern 
Bolivian Amazon have been well documented over the last decade (Stoian, 
2000, 2005; Contreras-Hermosilla and Vargas, 2002; Assies, 2002, 2006; 
Pacheco 2008b, 2012; de Jong, 2009), analyses of changing attributes and 
adaptive capacity of communities in the region have not been performed. 
The questions to be answered then are: (1) What changes shape SES in 
forest dependent communities in northern Bolivia? (2) Which are the factors 
that determine cycles and trends of resource use in these communities? (3) 
To what extent are communities in northern Bolivia able to adapt to SES 
changes? (4) What type of investments on resource use do communities 
make to adapt to their changing environments?

6.2 Methodology

6.2.1	 Collection	and	validation	of	information
 We reviewed the history of the region, based on published accounts and 
a field survey. In section three we present first a general historical scenario 
of the region, followed by more specific accounts of historical changes in 
the productive sector, economic changes, and political and demographic 
changes.
 
 We conducted a qualitative survey in September 2007 to March 2008 in 
ten communities in the study region. We conducted in-depth interviews with 
local leaders and community members to obtain information on the history 
and changes related to forest use, agricultural production and demography 
in communities. Quantitative information came from the annual village 
survey forms used by the Poverty and Environmental Network (PEN; 
http://www.cifor.cgiar.org/pen/). We selected questions related to the 
historical background (demographics and changes in forest areas and use, 
infrastructure and services). We validated this information using documents 
on the region and other local administrative sources (See Appendix 1).

 To evaluate the changes over the last 12 years, we combined data on 163 
settlements located in the Northern Bolivian Amazon from Henkemans and 
Stoian in 1997 (Stoian, 2000; Stoian and Henkemans, 2000; Henkemans 
2001). The Stoian and Henkemans survey focused mainly on communities 
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located at the main rivers, and less so on communities located in the eastern 
and northern parts of the region. As a result, only 30 communities matched 
our own survey. To allow for a full comparison of the 85 communities in 
which we carried out our quantitative survey we obtained the necessary 
historical information for the remaining 55 communities from. To this end, 
we used primary information from our field surveys and validated this with 
information from official sources and other secondary sources (Table S.0.2, 
Table 6.1). We used 16 variables related to demography, productive sectors 
and community organization.

 We also obtained information on three additional variables in 2009 related 
to resource use: percentage forest areas affected by agricultural and cattle 
ranching, average number of hectares per household and implemented 
forest management plans (Table 6.1).

 The 85 communities included in the study were well distributed 
geographically and represented 32% of the officially identified communities 
in the study area (Figure 3.1). The sample included communities that were 
accessible by roads or rivers, with or without officially recognized communal 
territory and communities that varied in number of inhabitants. 

Table 6.1 Measurements of changes in the northern Bolivian Amazon
Variable abbreviation and description Variable explanation [data sources]

Physical

1. Access: Accessibility
Cont.: Number of hour on average (rain and 
dry season) to main town from community 
centre. [1,2] 

2. Road: Road access to market 

Bin: 1= by terrestrial transportation (by 
trucks or individually sold to contractors in 
roads; 0= If the main sells of Brazil are made 
at river port [1,2,3,4]

Productive

3. BoxH: Brazil nut productivity per 
household

Cont.: Average number of Brazil boxes sold 
per household. [1,2,3,5,6,7,11]. 

4. BoxC: Total production of Brazil 
nuts per community

Cont: Total Community’s volume (in 
Boxes) of Brazil nut sold last harvest. 
[1,2,3,4,5,6,7,11] 

5. Agric: Agriculture area per 
household 

Cont: Average size of agricultural plot per 
household). [1,2,3,4,5,8]  

6. Cattle: Cattle ranching area

Cont: Number of cattle heads that whole 
community holds, we used a proxy of 2 
ha per head, considering that only adult 
livestock counted [1,2,3,4,5,8,9]  
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Variable abbreviation and description Variable explanation [data sources]
Social - Demographic

7. Pop: Population

Cont.: Number of Households who harvest 
use, and/or maintain a forest and who share 
the same rights and duties to products from 
the forest. [1,2,10]  

8. Educ: Educational level
Cont.: Number of households in the user 
group that have primary education level. 
[1,2,10]  

9. SocH: Social heterogeneity index

Cont.: Heterogeneity index 1–Ʃ(xi/X)2, where 
x is the frequency of community members 
classified: New community members (<3 
years), Non born in community, Non-listed in 
INRA archive 2001. [1,2,10]  

Economic

10. Habilito: Informal loans

Cont.:% of households that obtain Informal 
loans). For 1997 Classification from of 
community Types (Barraca  =  100 %, Free 
communities = 50%), [1,2]

11. Econ: Economic heterogeneity

Cont.: Heterogeneity index 1 – Ʃ(xi/X)2, 
where x is the frequency of community 
members for “more” specialized: agriculture, 
cattle ranching, extractive activities, 
agroforestry and services from INE poll 2001. 
[1,2,10]  

12. BnP: Brazil nut price Cont.: Local average price for a box of Brazil 
nut (23 kg) to local collector. [1,2,11]  

Institutional

13. %ForA: Percentage forest area 
affected*

Cont.:  Percentage of area clasified as 
antropogenic activities plus pasturelands and 
savanas in Ha in the community. [1,8]  

14. Ha/hh: Area per household* Cont.: Total endowed hectares per 
household available. [1,7,11]  

15. Com: Recognised as free 
communities

Bin: 1= Recognized as community before 
1997; 0= Barraca holding  [1,2,3,4]

16. FMP: Forest management Plan 
implemented*

Bin: 1= Implemented a FMP; 0= Not 
implemented  [1,2,3,4]

Notes:		* data for 2009 were available. Data sources are given in Appendix 1. Cont. = continuous 
variable; Bin. = binomial variable. For the last two variables only data for 2009 were available. Data 
sources are given in Appendix 1.

6.2.2	 Data	analysis
 For each community, the magnitude of change in each of the 14 variables 
between 1997 and 2009 was calculated Δ = X2009/X1997. We used paired t-tests 
to assess whether changes in variables were significant. The changes in 

cont. Table 6.1
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all variables for 81 communities were analysed using multivariate analysis 
tools to derive general patterns of change (ter Braak and Verdonschot, 
1995; Okland, 1996). Four communities were excluded from the analysis 
as they turned out to be outliers in the preliminary data screening. 
 
 Correspondence Analysis (CA) was used to aggregate the 10 variables 
used as measures of change into a few summarizing variables (‘canonical 
axes’; Greenacre and Pardo, 2006). All binary variables only entered 
after CA (see variables number 2, 15 and 16 in Table 6.1). Additionally, 
the variables cattle ranching, percentage forest area affected and area per 
household were excluded from direct CA, because the large proportion of 
zeroes among these variables and the last two because information of data 
was available only for 2012.

6.3 A historical account of changes in the northern Bolivian   
 Amazon 

 Historical	scenario: The development of communities in the northern 
Bolivian Amazon differs from other regions because of the nature of 
social-economic factors that shaped the region’s extractive economy 
(Dijkman et al. 1996; Assies, 1997, Bojanic, 2001). The region’s basic 
economic organization developed over more than a century, beginning 
with the exploitation of quinine (Cinchona spp), followed by rubber (Hevea 
braziliensis), Brazil nut (Bertholletia excelsa), palm heart (Euterpe spp) 
and several timber tree species (Stoian, 2000). The economic organization 
adapted to subsequent forest products booms and busts that dominated 
the local economy, and was more integrated with the Brazilian extractive 
economy until late 1990 (Assies, 1997; Cronkleton and Albornoz, 2009). 
In more recent years (2003 to 2009) this changed because of improved 
access to national markets. As a result, commodities such as rice, maize 
and horticultural products as well as gasoline and diesel are nowadays 
coming from Andean regions (Hinojosa, 2005, field data), instead of Brazil. 
Also, Brazil nuts are now exported trough the pacific ports (IBCE, 2008), and 
not via Brazil anymore as happened until the early 1990s (Bojanic, 2001). 
Nowadays most timber from the region is sold domestically to exporters 
located in the bigger cities of Bolivia.

 Productive	 changes: The traditional productive organization of the 
northern Bolivian Amazon was based on the agro-extractive cycle (Assies, 
1997). The agro-extractive cycle combined rubber tapping, Brazil nut 
extraction and agricultural production, largely as consecutive activities 
during the year. When forest product extraction was still largely carried 
out under a barraca system (forest product estates controlled by a single 
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forestry entrepreneur), the barraca’s labour force tapped rubber during 
the dry season and collected Brazil nuts in the period between November 
and March. During the very early years of barraca exploitation, agricultural 
production was forbidden (Stoian 2000), but eventually barraca labourers 
were allowed to undertake agriculture for subsistence purposes (Assies, 
1997). This agro-extractive productive cycle was stable and largely 
sustainable. Rubber production in northern Bolivia continued until the 
late 1980s (Stoian, 2000), because it benefitted rubber subsidies that the 
Brazilian State of Acre provided until that time. Once the production of 
rubber declined between the years of 1986 to 1989, the agro-extractive 
balance of production shifted towards a greater role of agriculture, Brazil nut 
and palm heart extraction (Assies, 1997; Stoian, 2005). 
 
 After the decline in the region’s rubber production, agriculture and Brazil 
nuts contributed almost 60% to households’ economies and 30% of the local 
regional incomes (Assies, 1997). While these figures are average values 
for the region, there is an important variation within the region related to 
the location of the regional urban centres (Stoian and Henkemans, 2000). 
However, agricultural production in the region is limited and mainly for 
household food, relying on low technology, family labour, the use of simple 
tools and little other inputs.

 Near the regional urban centres a gradual change can be observed 
towards adopting cattle production as a complementary or even dominant 
production activity. Cattle production is attractive for middle or high income 
smallholders (de Jong et al., 2010) and is made possible by the availability 
of capital and low prices for land. Reports and field assessment suggests 
that cattle producers who have at least 30 heads of cattle, with an estate of 
between from 80 to 150 hectares are becoming more common (Interviews, 
SENASAG Data base, 2010; Table S.0.2, Appendix).

 Economic	 and	 physical	 changes: The northern Bolivian Amazon 
experienced an important economic shock when rubber prices fell in 1986. 
This resulted in a stagnation of production and a debt crisis especially 
of medium sized enterprises (Bojanic, 2001). The collapse of the rubber 
production had important consequences. For most of the year the rural 
population depended on habilito (informal loans or advanced payment) 
which were provided under debt peonage arrangements. These debts 
were paid back with rubber and Brazil nut collected in the forest (Cano, 
2012). When Brazil nuts became the only remaining forest product with 
an economic value, rural dwellers had to rely on agriculture for almost 
eight months of the year (April to November; Assies, 1997; Stoian, 2000; 
Cespedes, 2005), and eventually on timber sales.  
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 A second important change was the integration of the Brazil nut productive 
chain. Until the early 1990s, Brazil nuts collected in Bolivia were exported 
as unshelled nuts to brokers in Manaus (Bojanic, 2001). Since then Bolivian 
entrepreneurs have invested in shelling facilities in the region to manufacture 
a final product ready to be used directly by the food industry. As a result 
entrepreneurs also began to control the financial flows, which included 
trading of end products in international markets and the provision of habilito 
to forest collectors and small intermediaries (Bojanic, 2001). This resulted 
in an integration of costs and benefits extending from processing plants, 
former barraca owners, contractors who engaged labourers in the field, 
to forest dwellers that collected the raw material (Stoian, 2000; Aramayo, 
2004; Cano, 2012).

 Since the early 1990s, regional road networks have improved significantly. 
In the late 1980s and early 1990s important road links were completed 
between major towns: the main roads from Cobija to Conquista (Madre de 
Dios river), from Riberalta to Guayaramerin, and from Riberalta to Cobija. 
By the late 1990s, many secondary roads were completed and almost 60% 
of all communities in the region are now connected by road. The secondary 
roads were mainly constructed to facilitate timber exploitation. During 2008–
2009 a secondary road was completed that links the largest Indigenous 
Territory in northern Bolivia (TIM-II) with the regional road network, and new 
roads are being planned.

 The improved access decreased the dependency among community 
members on merchants who travelled to communities and traded 
commodities as advanced payments for forest products to be collected later. 
The role of such itinerant merchants has declined, suggesting new forms 
of Brazil nut commercialization and a changing, but not yet declining role of 
advanced payments (Pacheco et al., 2009; Cano, 2012). These processes 
of financial flows suggest high integration links among all actors in the value 
chain.

 The legal reforms in land tenure and access to forest resources in 
the 1990s have led to the formal recognition of rural communities in the 
northern Bolivian Amazon (Ruiz, 2005). These developments also created 
more opportunities for Brazil nut extraction by rural communities and the 
terms of exchange of staple products. Production of households, however, 
is often limited due to a shortage of labour. There is a tight relation between 
the number of persons per household and the size of the forest lands that 
families exploit (Cronkleton and Albornoz, 2009). Where people have larger 
plots than can be harvested with family labourers, households will ask the 
help of relatives or even engage itinerant Brazil nut collectors. Families, 
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therefore, can increase Brazil nut production, but this depends on Brazil 
nut prices, labour costs, but also on the acquiescence of their resident 
community.

 Finally, one other important economic element to be considered is the 
steady increase of Brazil nut prices. Although Brazil nut prices dropped 
significantly in 2008 compared to 2007 (almost 60%), the 2009 price 
obtained by communities was 71% higher than the 1997 price. Interestingly, 
the international FOB prices were only 33% more, and prices received by 
communities represented about 30 to 40% of the export price of Brazil nut 
(Stoian, 2005; INE, 2011). The 12 year period coincided with more stable 
prices for all other products in Bolivia, and a relatively stable exchange rate. 
During that time staple products (e.g. sugar, rice) increased only between 
20 to 30% (INE, 2011).

 Political,	demographic	and	social	changes:	 The barraca-based forest 
product exploitation (Cespedes, 2005), resembling a semi-feudal system of 
property and social relations (Aramayo, 2004), continued in northern Bolivia 
until the 1990s. It has now largely disappeared because of the sweeping 
land reforms that began since the mid-1990s (Cano, 2012). People 
literally lived in extensive forest estates, the barracas, which were owned 
by local entrepreneurs. The transition to rural communities began around 
the first agrarian reform (in 1953), which coincided with a severe crisis of 
the barraca based forest product exploitation in the region (Bojanic, 2001; 
Stoian, 2000). The new rural communities had a highly dynamic population 
(Henkemans, 2001) which moved into areas surrounding existing riverine 
settlements along the three bigger rivers in the region.

 The economic structure of the barracas experienced a second 
disintegration since the 1986 drop of the rubber prices. The labour force 
belonging to barracas that disintegrated mostly settled in communities 
inside old barracas (Ruiz, 2005). About half of the labourers attached to 
barracas and their families immigrated to the region’s three main urban 
centres: Cobija, Riberalta and Guayaramerin, and settled in the peri-
urban areas surrounding these towns (Stoian and Henkemans, 2000; 
Henkemans, 2001). The decline of the barraca system of forest product 
exploitation also caused a change in economic behaviour of the local elite, 
which progressively began to invest in cattle ranching, and logging in the 
newly accessible forest areas (Bojanic, 2001). 

 In 1994 Bolivia started a process of administrative decentralization to 
local municipalities, as part of the second generation of economic policies 
reforms (Ruiz, 2005). The criteria to distribute public resources on a per 
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capita basis and the option of public influence of municipal decision making 
was a strong incentive for human settlements in the region to register as 
formally recognized communities, something that had not yet happened 
before. At this stage the population centres of barracas experienced an 
accelerated transition to officially recognized communities, with schools 
and a communal government as required by law. While these formal 
administrative changes took place, the previous barraca owners, or their 
relatives, widely co-opted political powers, and continued to exercise control 
over the resident population of the new legal communities (Cespedes, 2005; 
Cano, 2012).

 Until 1996, before the new land reform took place, only 13 communities 
were formally recognized in the region (Cespedes, 2005). When conditions 
for community recognition existed since the mid-1990s, there was 
disagreement about the size of forest lands that should be allocated to 
communities, and how forest exploitation by community members could be 
guaranteed. This led to a discussion on the need to define land and forest 
areas per household within the newly established communities (Aramayo, 
2004). On the other hand, it was proposed that barracas continued to operate 
as non-timber forest products (NTFPs) concessions. These issues resulted 
in confrontations between indigenous and peasant social movements and 
the national government during 1999 and 2000 (Ruiz, 2005). The final 
outcome of these struggles was that each household should be allocated a 
minimum area of 500 ha, but as part of a communal property. The national 
government dispatched its land reform agency to measure the communal 
territories in the region, a process that took almost four years after the INRA 
law was enacted (INRA, 2010).

 Between 2004 and 2006, only 50% of the Pando department was 
demarcated to be assigned to communities (INRA, 2007), causing wide 
discontent among various groups. The new Bolivian government, headed by 
Evo Morales, which began its mandate in January 2006, gave priority to the 
completion of this process, which was finalized in 2008. When communities 
received areas smaller in size than the number of families times 500 ha, 
they were given compensation areas that were located at large distances 
from the villages. This occurred when there was insufficient land available 
near the community. At present, almost 40% of the region’s forest areas are 
in the hands of forest communities (INRA, 2010).

 During the second half of the 1990s, important social and political events 
in Bolivia have influenced the livelihoods of forest people in the north 
(Contreras-Hermosilla and Vargas, 2002; de Jong, 2004). The new Forest 
Law and the Land Reform Law have had a profound impact on ownership 
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and access to forest resources. For the first time communities could organize 
themselves as small and medium sized legal forestry entrepreneurs. But for 
that they have to abide by similar regulations as corporate forestry actors. 
Communities have to prepare and implement forest management plans 
(FMP), for timber and lately NTFPs. In response to these requirements, 
private enterprises have negotiated with communities to provide initial 
capital for implementing FMP (Ruiz, 2005; Benneker, 2008). In other 
communities, local NGOs and international conservation and development 
programs assisted communities to meet the administrative requirements, 
while providing training and assistance with forest monitoring activities 
(Pacheco and Cronkleton, 2005; Benneker et al., 2005; Benneker, 2008). 
Figure 6.1 shows the combination of events that have shaped the social, 
political and economic landscape of the region.

Figure	6.1	A	schematic	overview	of	economic,	political,	social	and	physical	changes	in	the	
northern	Bolivian	Amazon	from	1986	to	2009

6.4 A quantitative analysis of recent changes in forest   
 communities, 1997-2009 

 Changes in households and communities: The changes in the 12 
selected variables between 1997 and 2009 are shown in Table 6.2 and 
briefly described below. The magnitude of changes was large for quite a 
number of variables: various variables doubled while others decreased by 
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50%. Changes in 13 out of 14 variables were found to be significant (Table 
6.2). 
 Populations in the 85 communities increased by an average 64% during 
this period, representing an annual growth rate of 4.3%, which corresponds 
to the average population growth in the region (INE, 2010). So, the growth 
of communities has been at the same pace as that in the main towns in the 
region. Due to construction of secondary roads over the last 12 years, the 
access to communities has greatly improved. In 1997, the average travelling 
time to urban centres for the 85 communities was seven hours, but this 
has now been reduced to four hours. Also, the proportion of communities 
that trade Brazil nuts mainly by (secondary) roads has doubled since 1997. 
Today, 75% of the communities are able to trade Brazil nuts by roads, while 
in 1997 over 60% of the communities depended entirely on rivers to sell 
Brazil nuts. Parallel to this change in access, the average price paid to 
communities for a box of Brazil nuts also doubled between 1997 and 2009. 
This increase is due to the increase in Brazil nut prices at the international 
market (Figure 6.1) but probably also in part to the improved access to 
the communities, leading to more competition among brazil nut processing 
plants for their raw material.

Table 6.2 Values and changes for 16 variables quantified for 85 forest 
communities in the northern Bolivian Amazon, 1997-2009

Variables 1997 2009
Change (Δ)
X2009/X1997

Paired-
Sample 
T Test

Physical Mean St. 
Dev. Mean St. 

Dev.
1 Distance to main town (in hours 

travel time) 7 3 4 2 59% **

2 Road access to market (proportion) 0.38 0.74 190% X
Productive parameters 

3 Brazil nut productivity per 
household (Boxes¤ of Brazil nut 
per household)

178 157 142 103 80% **

4 Total production of Brazil nut per 
community  (Boxes¤ of Brazil nut) 2821 3301 4811 4456 171% **

5 Agricultural area/household (Ha/
HH) 2.16 1.1 1.01 0.58 47% **

6 Cattle ranching area (Ha/
Community) 167 276 256 454 153% **

Social – Demographic

7 Population (Number of Households 
per Community) 24 28 39 25 164% **

8 Educational level @ 68 11 75 13 110% NS
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Variables 1997 2009
Change (Δ)
X2009/X1997

Paired-
Sample 
T Test

9 Social Heterogeneity index ** @ 0.68 0.24 0.83 0.17 122% **
Economic
10 Informal Loans (in% community) 92 18 56 22 61% **
11 Brazil nut price (deflated Bs/per 

box) 23.2 8.44 45 6.18 194% **

12 Economic Heterogeneity index ** @ 0.87 0.11 0.50 0.14 57% **
Institutional
13 Percentage forest area affected 

(Percentage of total community 
areaHa / total Ha)

10 11

14 Forest area per household (ha) 449 316

15 Free Communities (proportion) 0.57 1.00 175% X
16 Implemented Forest Management 

Plan 6 39 455% X

Notes: @ Measurment are related to 2001 INE poll, ¤One box of Brazil nut represents 23 Kg of raw 
Brazil nut shells harvested from forest. ** Homogeneity index (Poteete and Ostrom, 2004).**= Significant 
P<0.01, NS = not significant, X = Significant for Chi-square P<0.01. The last column contains output of 
paired-samples t-tests to evaluate whether differences between years were significant.

 We observed strong increases in total Brazil nut production per community; 
in 2009 communities sold 71% more Brazil nuts compared to 1997. Another 
productive variable also showed a strong increase. The area of pasture 
for cattle ranching per community increased by 50%, from 167 to 256 ha., 
1997 - 2009. Although this is a significant increase, the area under pasture 
per community remains less than 10% of the total community area. Both 
changes in productive parameters may be related to increased population 
size as well as to increased accessibility of communities. In contrast to 
the positive changes in productivity at community-level, the productive 
parameters per household decreased between 1997 and 2009. Brazil nut 
production per household declined by 20%, while the area of agricultural 
land per household declined by 50%.

 It is interesting to note that the proportion of households in communities 
that receive habilito decreased from 92% in 1997 to 56% in 2009. Given that 
the habilito was and is strongly culturally embedded in forest product trade 
in the region (Bojanic, 2001; Cano, 2012), this is a remarkable change. 
Social and economic heterogeneity indexes suggest the following trends. 
The social index has decreased, indicating that local communities have 
now populations pertaining to less variable social group types (e.g. new 
members vs. old members). On the other hand, the economic characteristics 

cont. Table 6.2
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index, measured as the members pertaining to different livelihood types 
(hunters, Brazil nut extractivist, agriculture, cattle ranching, services and 
timber; see Zenteno, et al., 2013), suggest that income generation activities 
have diversified. Thus communities have become more homogenous in 
composition over time, but its members pursue more diverse economic 
opportunities.

6.4.1	 Associations	among	changes
 In Table 6.3 we present bivariate correlations among the changes in the 
11 continuous variables for which we had data for 1997 and 2009. Although 
none of the correlations are higher than 50%, they do provide interesting 
new insights that can assist in explaining observed changes. A positive 
correlation between changes in two variables indicates that communities 
in which one variable has shown the strongest positive change also tended 
to be the ones where the other variable had the strongest positive change. 
A negative correlation indicates that communities that had the strongest 
positive changes in one variable showed least changes or negative changes 
in the other variable.

Table 6.3 Bivariate Pearson’s correlation between changes in 11 continuous 
variables between 1997 and 2009 in the northern Bolivian Amazon

BoxH BoxC Agric Cattle Pop Educ SocH Habi-
lito EconH 12 

BnP

1 Access -0.09 0.06 -0.14 -0.14 0.18 -0.07 -0.06 -0.27* 0.11 0.11

3 BoxH 0.30** 0.23* -0.08 -0.3** -0.03 -0.1 -0.21* 0.1 0.21

4 BoxC -0.01 -0.11 0.4** -0.02 -0.14 -0.16 0.05 -0.02

5 Agric 0.11 -0.25* -0.04 0.02 -0.04 0.05 0.19

6 Cattle -0.19 0.03 0.12 0.06 0.03 -0.11

7 Pop 0.22* -0.15 0.08 -0.14 -0.17

8 Educ 0.25* -0.05 0.01 0.01

9 SocH -0.16 -0.15 -0.06

10 Habilito -0.01 -0.14

11 EconH 0.01
	
Notes: In bold indicates that are signicant correlations. * Significance at P < 0.05. ** Significance at P < 
0.01. Variable codes are explained in Table 6.1.

 We found a positive correlation of change in total Brazil nut production 
at community level with the change in population size increase of the 
community. So, communities that harvested more Brazil nuts over time also 
tended to increase more in population size. This is quite logical as total 
harvest of Brazil nuts will be a function of labour availability. But in those 
communities where populations are growing more, the amount of Brazil 
nuts collected per household tended to decrease more than in communities 
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which showed lower population growth rates. This suggests that there is 
competition among households for the limited amounts of Brazil nuts. In 
fact, we know that such competition exists, resulting in theft of Brazil nuts 
(Duchelle et al., 2011) and conflicts among community members (Cano, 
2012). Similarly, competition may exist between households for agricultural 
land; that is communities that increased population, showed a lower 
increase or a decrease of yearly per household farmed land. 
 
 Communities, in which the proportion of the population that had 
finished primary school was growing, also grew more in population. These 
communities also showed an increase in the social homogeneity index, 
which is unexpected since communities with larger populations can be 
expected to be socially more heterogeneous. The strong reduction in the 
incidence of habilito was related to changes in access. We found a negative 
correlation between the proportion of habilito and the changes in access to 
the main towns (measured in changed hours of travel to towns). Thus, in 
those communities where travelling time to main towns declined strongly, 
the percentage of the population receiving habilito did not decline as strongly 
as in those communities for which travelling time remained similar. This is 
somewhat unexpected as it would be logical that the use of informal would 
be expected to have declined more in communities that were remote in 
1997. This result suggests that the very active local networks to sell Brazil 
nuts and purchasing products were maintained over time.

6.4.2	 Multivariate	analysis	of	changes
 Correspondence analysis (CA) was used to describe the composition of 
changes (i.e. 10 measurements of trends into fewer dimensions). Figure 
6.2 shows the results of the CA analysis. In both panels in this figure, each 
dot represents one community and distance among dots refers to the 
degree of dissimilarity among communities with respect of the changes 
that have occurred in them. The graphs show grouping of the 81 analysed 
communities and no separate clusters of communities can be observed. 
This implies that there are gradual differences between communities in the 
way they have changed. So, there are no clear groups of communities that 
have behaved differently over the study period.

 The two axes of the figures are the first two canonical axes that explain 
45.1% of the total variation in the changes of 10 variables that could be 
used as measures of change. To interpret what these two canonical axes 
represent, one can correlate the values of communities along these axes to 
the values of change in each of the 10 variables (Figure 6.2.A) and to the 
values of these axes to variables in 1997/2001 (Fig 6.2.B). Table 6.4 reports 
the correlation coefficients for these correlations.
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 The two canonical axes correlated with variables of change, with varying 
strength (Figure 6.2.B). Axis 1 can be considered as the axis of household 
productivity and competition. The more negative values on this axis 
indicate households with slightly increasing or stable levels of harvested 
amount of Brazil nuts. Positive values along this axis indicate communities 
with stronger population growth and therefore more competition among 
households, resulting in a larger reduction on the amount of Brazil nuts 
harvested per household.

Figure	6.2	Results	of	Correspondence	Analysis	used	to	evaluate	changes	in	81	forest	
communities	in	the	Northern	Bolivian	Amazon.
Notes:	A. Axis 1 explains 25.7% of the variation across communities (λ = 0.047), Axis 2 explains 19.4% 
of variation (λ = 0.036). B. Shows results from correlating variables in 1997/2001 to Axes in figure A. 
Dots denote communities; stars denote variables (variable codes are explained in Table 6.1). Dots that 
are close to each other represent communities with similar values for changes. Similarly, stars that are 
close to each other represent strong association to each other. More distance from the origin represents 
the strength of correlation for communities and changes increasing or decreasing along the sing of the 
axis. Scale in both diagrams is 2 for variables and 1 for communities (dots). * Significant correlation to 
horizontal axis, “significant correlation to vertical axis.

Table 6.4 Correlations between the two canonical axes for 16 variables 
describing changes of 81 forest communities in the northern Bolivian Amazon

Changes Variables in 1997/2001 
Axis 1 Axis 2 Axis 1 Axis 2

1 Access 0.09 0.30** 0.19 0.28**
2 Roada 0.13 .03

3 BoxH -0.87** 0.09 0.35** 0.20

4 BoxC -0.44** 0.67** 0.03 -0.52**
5 Agric -0.49** -0.52** 0.10 0.20

6 Cattles 0.01 -0.27** 0.04 -0.10

7 Pop 0.44** 0.59** -0.20 -0.39**
8 Educ -0.04 -0.16 -0.10 0.02

9 SocH 0.08 -0.16 0.14 0.20

10 Habilito 0.43** -0.33** 0.09 0.10
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Changes Variables in 1997/2001 
Axis 1 Axis 2 Axis 1 Axis 2

11 EconH -0.05 0.14 -0.14 0.04

12 BnP -0.17 -0.14 0.15 0.26**
13 %For.As -0.16 -0.38**
14 Ha/HHs -0.05 0.00

15 Communitya -0.26* -0.35**
16 FMPa 0.09 0.20*

Note: Pearson correlation was performed for continuous variables * Significance at P < 0.05. ** 
Significance at P < 0.01. a T independence test as performed. S= static data from 2009 was used in the 
correlations. Variable codes are explained in Table 6.1.

 The second canonical axis (Axis 2; vertical) can be considered to be 
the axis of intensification of forest vs. non-forest activities (Figure 6.2.A). 
Positive values along this axis are correlated with a larger increase in Brazil 
nut harvesting at community level, while negative values are related to a 
larger increase in agricultural areas, cattle ranching and a higher proportion 
of forest loss. So, communities with positive values along this axis are the 
ones that have had a larger increase in the amount of Brazil nuts harvested, 
while those with negative values have increased more agricultural activities, 
resulting in forest loss.
 
 We also correlated the canonical axes with the conditions of 1997 (partially 
2001; Figure 6.2.B). Interestingly, we found that the household productivity 
and competition axis (Canonical Axis 1) showed significant positive 
correlation with Brazil nut harvest per household in 1997, suggesting that 
communities with households that sold large amounts of Brazil nuts in 1997 
were the ones that grew more in population and decreased in household 
productivity.

 Correlations with the Axis 2, the axis of intensification of forest vs. non-
forest activities, shows that communities that had bigger populations 
and higher production of Brazil nut per community in 1997, experienced  
increments of non-forest activities changes. So, communities that had a 
quite intensive forest use and were relatively large in 1997 have shown a 
certain degree of agricultural intensification. These are also the communities 
that were located closest to the main towns in 1997.

6.5 Discussion 

 We presented an overview of trends in the study region. Our analyses 
show that forest communities have experienced tremendous changes in the 

cont. Table 6.4
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political, economic environment, land tenure and accessibility realms. An 
extensive implementation of entitlement process has resulted in a situation 
in which almost 40% of forest area is in hands of communities. At social- 
institutional level, the barraca system has collapsed and the majority of 
forests settlements in the region (almost 75%) are now legally recognized 
independent communities. Demographically, forest communities have also 
experienced strong changes, with an increase of average population (64% 
in 12 years). Currently, communities represent almost a 15% of regional 
population and above 60% of rural population. These new conditions have 
promoted a new social organization that represents implicitly new conditions 
for local livelihoods, the extent of the development of forest communities in 
the region still can be considered new, since the process of entitlement has 
finished only recently.
 
 Notwithstanding, the economic base of the northern Bolivian Amazon has 
remained close to its extractivist roots and still depends strongly on forest 
communities and temporary workers residing in regional towns. In fact, the 
steady increasing of Brazil nut prices resulted in a renewal on the economic 
life of the traditional extractive system. However, new economic options for 
local communities are available, permitting an increased diversification, like 
exploitation of timber, semi-commercial agriculture and cattle ranching in 
areas that were already cleared, and communities becoming more easily 
linked to regional towns.
 
 Which are the factors that determine the cycles and trends of resource 
use of the northern Bolivian SES? A scenario of the changes in forest use 
is that local populations are still largely dependent on local subsistence 
production and on commercial uses of forests. In this situation, intensification 
of forest use and increased populations are present where advantageous 
prices permit more extraction of resources (a steady increase of a particular 
resource, with high commercial value). However, these populations are only 
temporal present in communities (see Chapter 2), and where accesses 
to remote communities remains costly, population densities may remain 
low. On the other hand, the improvements of access may promote more 
dynamism of local changes, with also stable local populations. Ceteris 
paribus, because local extractive products are only seasonal, this may 
permit the need of land use changes. If NTFP´s reach a productivity limit or 
if accessible new economic activities promote a high opportunity costs for 
extraction, extraction would remain rather constant.
 
 In a micro economic interpretation, these assumptions are consistent with 
the model suggested by Homma (1992; 1994) on extractive economies, and 
was thoroughly analysed by Assies (1997, 2002) for our study region. The 
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assumption of the model holds that extraction rises to a point of stabilization, 
where specialization to narrow sources of incomes may promote changes 
of the resource base. However, this should be detailed along a spatial 
continuum. Sierra (2001) indicated that this process may not be as fast as 
the theoretical model is proposing, because abundant labour and land are 
factors that have low opportunity costs in a first stage of integration with a 
commercial economy. A second set of empirical studies by Pattanayak and 
Sills (2002) and Delacote (2007) suggests that forest products extraction is 
influenced by seasonal risks of agricultural production. In both cases, the 
conditions are dependent on access and other opportunities of resource 
extraction and production.
 
 Our results suggest an interesting situation. Brazil nut extraction may not 
be consistent with an income assurance function to complement agriculture 
(a trade-off with production) because labour may adjust temporally with the 
relative abundance of resources. These results also suggest that NTFPs are 
used as a basis of a specialized cash income economy, where it maintains 
stable or increases when market opportunities are stable as well. In such 
case, local populations maintain their productive structure and balance 
the risks of extraction with sustaining social and economic relations (for 
instance the use of habilito; Cano, 2012). Therefore, subsistence agriculture 
may depend only on population and traditional practices. Only when local 
levels of extractive production per household drops to a tipping point, there 
is a trend to switch to agriculture, timber extraction and other opportunities. 
Therefore, our results are consistent with Homma’s model as a macro 
trend. However, locally (or spatially) there is a continuum of differences 
among households and communities. Consequently, changing patterns 
of economic dependence and the cycles of extraction remain important to 
certain communities while not to others.
 
 So, to what extent are communities, like those in northern Bolivia, able 
to adapt when SES changes occur? Our results suggest that communities 
have responded significantly to the economic, social and political changes, 
indicating a high capacity to adapt to such changes. In some cases, such 
responses are a direct effect of changing prices and accessibility to markets. 
For instance, the increase in the Brazil nut price paid to communities is 
responsible for the higher level of Brazil nut extraction per community. Also, 
the improved accessibility to communities and already cleared areas are 
responsible for the 50% increase in cattle ranching area per community. 
Those structural elements can consistently be interpreted as a feed-back 
effect for the SES (Christensen and Krogman, 2012), because they promote 
divergent poles of community behaviour.
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 The response of communities is the result of clear adaptation processes, 
when the institutional setting favours local organization. For instance, 30% 
of the forest communities in the region have now implemented formal 
forest management plans (FMP) which are required to extract timber from 
community-managed forests. The implementation of such management 
plans requires the establishment of forest committees within communities, 
which depended strongly on participatory processes. Cano (2012) showed 
that the shifts in land tenure and forest regulation have changed the 
organization and power relations within communities. In those communities, 
local governance changed depending on forest economic values and 
involvement of local organizations.
 
 The apparent adaptation responses that we have seen however, need 
to be nuanced trough a temporal dimension. Our multivariate analysis 
showed that those communities that had larger populations and had higher 
total Brazil nut yields in 1997 developed towards more agricultural and 
cattle-ranching communities, in which a larger share of previous forest 
area is now used for crop fields and pasture areas. These were also the 
communities that were located closer to the main towns in 1997. On the 
other hand, the more remote and smaller communities in 1997 increased 
more in populations and in the amount of Brazil nut harvested. These results 
confirm that population dynamics of communities have high correlations 
with economic opportunities and sustaining an extractive economy (Stoian, 
2005). Therefore, this supports the capacity of communities to adapt to 
changes, by balancing extractive activities with subsistent agriculture, cattle 
ranching and other opportunities. This also suggests that while communities 
adapt to changes, their capacity of balancing or maintaining an extractive 
economy is less certain.
 
 The exploration of new capabilities to manage forest resources is relevant 
to prevent conditions of thresholds of the SES. Thresholds here may need 
to be interpreted as a drastic change of a variable to a new steady condition 
(desired or undesired). Results presented demonstrate some relevant 
conditions of such thresholds, specially related to the extent of economic 
and ecologic thresholds. The productive levels of NTFPs are one condition 
to mention, but this also suggests that set of elements interact. Therefore, 
one variable only explains partially the dynamics of the processes.
 
 Based on our results, what kind of economic or ecological thresholds are 
to be expected among northern Bolivian forest communities? The extraction 
of many non-timber forest products has shown typical strong rises and 
steep falls. Such boom and bust cycles are driven by increased demand 
(the boom phase) followed by collapsing prices (e.g. due to the availability 
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of cheaper alternatives from plantations or synthetic production) or resource 
depletion (both leading to bust). So, there seems to be evidence for a boom 
in Brazil nut extraction and in the communities’ economies. 
 
 Our results on temporal changes in productivity can provide some 
information to evaluate thresholds. The multivariate analysis shows that 
those communities with high levels of total Brazil nut extraction in 1997 
have shown a shift towards more agricultural use (in 2009). This suggests 
that the intensity of extraction has not increased a lot there. On the other 
hand, those communities with a low total annual Brazil nut extraction have 
shown an increase in Brazil nut harvest over time. Even with an increase 
in harvest intensity, Brazil nut production will likely not decline, because 
ecological sustainability analyses of Brazil nut extraction have shown that 
stands of Brazil nut trees will continue to produce high amounts of Brazil 
nuts for the coming 50-100 years, even when harvesting is very intense 
(Zuidema and Boot, 2002). In all, the risk of depletion of Brazil nut as a 
natural resource is unlikely to be caused by overharvesting of Brazil nuts. 
Increased forest conversion for cattle ranching and agriculture is a larger 
potential threat to sustained Brazil nut production.
 
 In the social dimension, communities have experienced more social 
homogenization. However, our results suggest that only education 
coverage improvements were related, while no productive or institutional 
variables of change demonstrated a clear relation to social variables, or 
else, those drastic changes have not triggered socially related thresholds. 
We can conclude here, that SES thresholds are consistently related to 
productive and economic conditions, but their relation to social variables is 
less conclusive. 
 
 An unexpected threshold of institutional and social content here 
relates to habilito, as a form to functionally maintain the local extractive 
structures (exploitation). The results of multivariate analysis indicate that 
fewer households use this network based system, that it is now spread 
in places where high competition of Brazil nut exists, but not necessarily 
where increased population or increased extracted volumes are located. 
This suggests that reliance of household on habilito relates to different 
household strategies. These findings also suggest that habilito can be 
a source to locally finance cattle ranching or other economic activities. 
Therefore, our results indicate that a network based economy may have 
undergone a source adaptation mechanism in addition to pursuing new 
economic opportunities.  
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 What type of investments on resources use do communities make to 
adapt to changing environments? The trends observed so far have relevant 
implications for how community forest management in the region could be 
supported. Communities that had a higher productivity of per household 
Brazil nut production in 1997 have experienced population growth, and 
subsequent increase in competition. However, this not necessarily led to 
more intensive forest use by households in all cases. Therefore, CFM has a 
critical mediating role in legitimizing internal local rights within communities 
that rely on Brazil nut or other forest product extraction. 
 
 Our results also demonstrate that while social heterogeneity in 
communities has been reduced, the definition of internal local rights related 
to Brazil nut resources have to be adjusted, to the changes of the resident 
population (e.g. Cano, 2012) to avoid a social threshold. However, it should 
also be avoided that a single Brazil nut sector plays an excessive role in 
defining local governance, where a possible source of thresholds may exist. 
 
 Another threshold to be avoided is that local networks maintain a rigid 
structure, implying that local communities are more vulnerable to economic 
changes or new opportunities for higher levels in governance. These 
outcomes suggest new questions as to what are the appropriate strategies 
to improve communal forestry activities. Are competition and/or financial 
flows from forest drivers that cause the major resource use change? Is there 
a higher level of interconnectedness among communities that are far from 
towns, not only, in social and economic condition as suggested here, but 
also ecological conditions and productive levels? In our experience, such 
considerations are critical for promoting CFM or tropical forest conservation.  

6.6 Conclusions

 Forest communities in the northern Bolivia Amazon have experienced 
major economic, political and social changes, throughout the region’s history, 
and also continuously from the mid-1990s onward. Forest communities 
have adapted to the new economic and institutional landscape that has 
developed. Our quantitative analysis of these changes for the period 1997-
2009 showed that the most important changes included a strong increase 
in road access, which has improved the opportunities for interaction with the 
region’s towns and markets. The incidence of informal loans (habilito) has 
furthermore declined, prices paid for Brazil nuts have increased, pastures 
for cattle ranching have augmented and the per community production of 
Brazil nut has grown. This situation suggests development and adaptation 
of the exploitation of forest resources is responsive and presents a condition 
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of rigidity of the exploitation system. Regional networking among productive 
and financial flows remains determinant factors in the region’s SES. 
 
 Another important general conclusion here is that even social structures 
are changing, but we cannot assert how ecosystems will sustain those new 
structures. Placing these changes into the spatial-temporal level of analysis, 
the trend of dynamics in populations and resource uses had followed 
differentiated paths. Therefore, the existence of local trends of changing 
patterns in resource use and the dynamics of local populations suggest 
being relevant elements for analysis how social and ecological systems 
coevolve in time, and therefore to identify any threshold.
 
 In part of the communities for instance, forest extraction increased 
without much development of agriculture or cattle ranching. In others 
the reverse process was observed. These responses have important 
implications for the conservation of forests and their resources. While there 
are expectations that market mechanisms can sustain forest economies 
and thus forest conservation, the northern Bolivian Amazon case described 
here demonstrates successful forestry development and conservation 
require adequate exploration of productive and economic alternatives in 
order to enhance robustness of forest dependent communities.
 
 While NTFPs can indeed be a source of benign forest use, our results 
suggest operating benign forest product economies are subject to multiple 
forces that ultimately undermine at least one of the development and 
conservation objectives. Competition between households, population 
growth and more profitable economic opportunities are some of the forces 
that may threaten these benign forest product economies. Securing local 
rights will be essential and CFM promotion will need to emphasize this, 
especially where high population growth or improved access increase 
competition for resources or promote less environmental benign economic 
activities, which ultimately become a threshold for the SES. 
  
 Exploring the particular social-ecological adaptation strategies may need 
to be monitored continuously, due to dynamics among actors, and because 
SES thresholds are defined by combined social-economic forces. Underlining 
this, are the existence of rigidities of high forest dependent systems. While it 
is expected that systems maintain expected eco equilibrium, our conclusion 
is that this is not the case in tropical forest extractive economies, where 
the rigidity of exploitation is the rule. Therefore, only desirable thresholds 
can be reached when innovative exploration mechanisms exist, leading 
to the emergence of new productive chains or the expansion of the agro-
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extractive cycle. These then amplify the pressure thresholds of forests or 
social thresholds, which are related to populations, products and services.
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Discussion

7.1 Introduction

 In recent decades, multiple efforts around the world have been initiated 
towards sustainable forest management (SFM). Since the 1990s, forest 
communities have become new active players in SFM initiatives worldwide, 
a result of the progressive recognition of their dependence on forests for 
their daily subsistence and monetary incomes. Currently, 11% of the world’s 
forests are communal lands, although some scholars question whether this 
proportion is correct, because both public and private lands are customary 
claimed by communities (Sunderlin et al., 2008). However, beyond those 
statistics, incorporating community forest management (CFM) into forestry 
regimes, and making actual progress to sustainable forest management is 
still a distant goal. The implementation of SFM and CFM are long processes 
requiring long-term efforts.

 CFM is conceptualized as an amalgam of customary forms of forest 
management (mostly informal) and new forest governance. Theories of 
CFM are varied and sometimes have contradictory interpretations. CFM is 
premised to result in conservation but also to increase equitably incomes 
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from forests. Agrawal (2012) concludes that because the diversity of 
ecological conditions and the contextual social interpretation forest values 
are not universally homogeneous. Therefore, questions such as “What is 
CFM success?” can almost impossibly be answered. However, he also calls 
for new ways to understand multiple levels and dimensions of CFM. Such 
understanding is possible through amplifying the range of CFM analysis, 
which should include various scales – individuals, communities and entire 
regions – as well as various disciplines – forest economy, ecology and 
governance (Agrawal, 2012). Consequently, the study of CFM is multi-
layered. 

 In this chapter, I aim to respond to the general question: what is CFM 
success, first by understanding forest dependence and how the latter varies 
in relation to diverse communal livelihood strategies. Second I will reflect on 
the factors that enable successful CFM by reviewing communal compliance 
with formal forest management regulations. Third, I aim to understand 
temporal changes that influence communities and their local livelihoods 
adaptation. Each of these three aspects will be addressed separately in 
the following three sections, but together they form the basis of the final 
conclusions of this dissertation.

 The three items are detailed as follows. Section 7.2 builds on the 
conclusions of Chapter 4, and analyses communal livelihoods strategies 
and the role of forest therein, using the sustainable livelihoods framework 
(Scoones, 1998, 2009). The section discusses the gaps in the understanding 
of forests incomes variation and how those relate to total incomes, diversified 
local livelihoods, sustainable strategies and assets endowments. Chapter 4 
demonstrated that there are different livelihood strategies with similar forest 
dependence, but with relying on different livelihoods assets portfolios, 
suggesting specialized livelihood strategies. This discussion covers some 
gaps of the understanding of forest dependence and sustainable livelihoods 
assets.

 Section 7.3 builds on the conclusion of Chapter 5, and analyses the 
implementation of regulations that govern CFM, as one measure of CFM 
success. This process should be viewed as an act of self-organization, as 
premised by collective action theory. Chapter 5 indicates that communal 
organization of forest management is a form of self-organization. However, 
some key factors that determine CFM success are the relations that 
communities have with external actors. Local self-organization develops 
through a process of social learning and the development of economic 
networks. These results make it possible to contribute to the theorization of 
CFM success.
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 Section 7.4 discusses the conclusions from Chapter 6, which analyses 
adaptation and resilience within the wider regional societal dynamics. This 
also constitutes to some extent a systems view of both levels analysed in the 
preceding section (livelihoods and communities), using the social-ecological 
systems (SES) concept and theory.  From Chapter 6 we conclude that the 
rigidities of social organization and its thresholds depend on the regional 
economic and ecological systems. The understanding of the responsiveness 
of communities to changes, in which CFM is immersed, is related to regional 
resilience. This informs us about what changes shape most communities, 
and how the cycles of resource use (booms and busts) may not permit best 
adaptation of the whole system. With these conclusions, I discuss in section 
7.4 a proper scale for theorizing adaptations, considering the alternative 
choices of resource use and livelihoods development.
Finally, section 7.5, summarizes the reflections of this chapter and makes 
recommendations for further research and the application of quantitative 
approaches in the field of CFM.

7.2 Livelihoods specialization and sustainability

 A recent global assessment of rural household incomes in the tropics 
(Angelsen et al., 2011) indicates that forest incomes (whether traded or 
consumed products and services) are significant for maintaining livelihoods 
in forest communities. These incomes can generate important contributions 
in alleviating rural poverty. The contributions of forests to household’s 
income are widespread and fairly common among forest dwellers, but they 
differ among households. However, global averages of forest incomes 
contribution suggest that they support less on safety nets or seasonal 
income. The study by Angelsen et al. (2011) suggests that forest incomes 
are homogeneous and forest dependence is relevant for livelihoods in all 
tropical forest regions. However, it remains unclear whether the degree of 
forest dependence is similar across tropical forest regions and whether 
there are diversified ways of living in tropical forest areas? 

 The results of Chapter 4 of this thesis indicate that there is a high 
dependence on forest products among northern Bolivian communities. 
However, this dependence is differentiated according to forest product 
types. The main cash income sources in the studied area are Brazil nut 
and timber. Other forest resources such as game and fish, fuel wood, 
fruits and medicinal plants contribute to household incomes consistently 
as “environmental incomes”, i.e. income from uncultivated products largely 
designated for self-consumption (Sjaastad and Vedeld, 2009). As such, forest 
products represent a constant contribution to incomes across households. 
Among households in northern Bolivia researched for this thesis, variation 
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in agricultural incomes and forestry incomes was not clearly correlated with 
variation in total income. However, it is possible to distinguish a number 
of specialized strategies. The two extremes exist in our sample: livestock 
strategies (cattle, pigs and chickens) with relative high income levels, and 
strategies of the most disadvantaged in social terms which have a broader 
portfolio of income sources, with subsistence farming being the highest 
contributor (Chapter 4).

 The livelihood strategies among northern Bolivian rural residents can 
be linked to the capitals (interchangeable assets) of the sustainable 
livelihoods framework (SLF) (Scoones, 1998, 2009; Ellis, 2000; 2004). Our 
findings demonstrate that especially human capital (such as experience 
and education) and social capital (place of birth and time of residence) 
are linked to diversified livelihoods. My study findings suggest that 
livelihood specialization among northern Bolivian rural residents is mostly 
characterized by variation in the type of monetary forest income.

 Within the sustainable livelihoods framework, sustainability implies 
addressing four key dimensions: economic, institutional, social and 
environmental. All of these four dimensions are important in livelihoods to 
pursue sustainable resource use (Norton and Foster, 2001). This suggests 
a broad search on forms in which the four dimensions can be translated 
into sustainable livelihoods assets, and therefore ways of how livelihoods 
maintain sustainable trends (Scoones, 2009, p. 187). My study results 
suggest social and human assets are related to forest use specialization. 
Therefore, if the proposition that sustainable livelihoods assets are relevant 
for sustainable forests use is valid, strengthening household assets may 
involve analyzing how these key dimensions relate to assets endowments.

 Taking into account the economic aspects of forest use specialization, the 
patterns of sustainable livelihood asset endowments can be an incentive 
for more specialized resource users, affecting the costs of entry or exit into 
specialized groups (Cavendish, 2003, p. 16). By identifying the human and 
social factors, as part of the provision of sustainable livelihood assets, it is 
possible to understand mechanisms for promoting (or inhibiting) specialized 
livelihoods. This is particularly important when the aim is to identify market 
mechanisms or compensations for resource conservation (Chhatre and 
Agrawal, 2008; Bush et al., 2011). This is also relevant when analyzing 
the structural factors of poverty in resource rich forest areas with low 
population density (Sunderlin et al., 2008). My suggestion, therefore, is to 
consider sustainable livelihoods assets when planning pro-poor policies or 
development-oriented forestry production and conservation.
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 Regarding institutional dimension, it is important to consider that 
sustainable livelihood assets endowments may influence local institutional 
arrangements. In many cases, the way to identify whether institutions 
are robust, is by studying the arrangement of collective agreements 
in communities (equity), the efficiency of forest use (efficiency) and, the 
long-term expectations of forest use (ecology) (Ostrom, 1990). However, 
the socioeconomic factors identified in my study suggest that forest uses 
specialization and dependence, are related to both efficiency and ecology. 
Ostrom (2008) highlighted that the conceptual elements of social factors 
and collective institutional arrangements necessarily are to be considered 
separately. That notion contradicts my results, as those show that 
socioeconomic factors play a role in efficiency and ecology. This, therefore, 
is an argument to suggest that assets endowments are factors that play a 
role in the stability of institutions.

 To what extent is resource dependence related to livelihood strategies, 
and to what extent do local arrangements affect access to these assets? 
Agrawal (2008) indicates that the nature of communal arrangements varies 
according to sustainable livelihood assets and resource portfolios. There 
are positive and negative effects depending on the availability of resources. 
For example, certain NTFPs may be available seasonally and this results in 
high mobility of the population who depend on those (Neumann and Hirsch, 
2000 p. 133). Other resources, for instance management arrangements 
needed for timber, require more stable populations. Thus, diversification 
(specialization) may be acceptable within a certain range of strategies that 
maintain sustainable resource use, if this simultaneously promotes the 
institutional stability. 

 With regard to social dimensions, the influence of access to sustainable 
livelihood assets turns out to be less clear. Social stability in the face of 
differentiated livelihood strategies supposes elements that sustain or 
diminish these differences in the short and long-term (Walker et al. 2001). 
This is equivalent to understanding what compensatory mechanisms 
exist to juxtapose conflictive interests. Social stability is expected to be 
achieved through minimising exclusion and maximizing equity in access 
to resources in time (van Noordwijk et al., 2011). However, other authors 
(Adhikari and Lovett, 2006) suggest that local heterogeneities (including 
economic aspects) do not necessarily prevent collective action, as long as 
there is social stability and long term security of property rights. Collective 
action here is a mechanism to mediating individual and group’s actions, 
and this has relevance for promoting equity or to reduce conflicts (Cano, 
2012, p. 139). The cited authors also suggest that other elements have 
compensatory effects, such as the costs to enter or exit specialized groups 
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(short-term aspects). Therefore, the assets that characterize each strategy 
are critical to understand the conditions that permit social stability.      

 In the long-run, which is beyond this chapter’s consideration, 
demographics and the relative scarcity of resources can influence patterns 
of livelihood specialization (Coomes et al., 2004; Malmberg and Teegenu, 
2007). However, patterns of specialization and limitations of access to 
certain groups depend, for example, on a household’s time of residence 
in communities. This suggests two opposite results. “Old” families in a 
community can exercise sovereignty over resource use, but this also 
implies certain groups can develop mechanism of exclusion. Consequently, 
while the livelihood assets endowments do not indicate per se how stable 
livelihoods are, they can explain what the possible costs are of entering 
specialized groups. Therefore, my results suggest that those patters of 
asset endowments will be critical for social stability. 

 Regarding resource conservation, some specialized livelihoods are 
linked to sustainable forest management incomes, for instance, through the 
timber management system. These local strategies will depend more on 
how local ecosystems evolve. This may be a central element to encourage 
conservation management plans, depending on the quality of resources. 
On the other hand, other non-specialized strategies may not necessarily be 
dependent on local ecosystems, but continue to depend on structural factors 
like health, education, that affect poverty. Therefore, there are diverging 
effects of the endowment of sustainable livelihoods assets, and those reach 
beyond forest incomes. The relationship between these regional elements 
will be discussed in section 7.4. 

 My findings suggest that livelihood assets explain livelihood 
specialization and that this is a relevant dimension to consider for resource 
use sustainability. To propose a framework for analysing the sustainable 
livelihoods assets endowments, it is necessary to analyse the relationship 
between local conservation and exploitation objectives, and the regional 
distributional effects. This will allow us to understand the degree of stability of 
livelihoods. The assessment of sustainable livelihoods assets endowments 
will make it possible to understand the patterns of specialization and the 
opportunity of sustainable forest management at local level. It remains to 
be understood how other actors from outside the communities, engaged in 
resource management, can promote or diminish endowments of sustainable 
livelihood assets.

 Integrating my results with those of Angelsen et al. (2011), quoted in the 
beginning of this section, I conclude that forest incomes play a major role 
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in the livelihoods of forest communities. However, this does not explain 
the widely differing dynamics of livelihood strategies for households with 
similar degree of forest dependence. This is a relevant observation in 
relation to forest dependence theory, which contributes to the refinement 
of the analysis of sustainable livelihoods that Scoones (2009 p. 187) has 
called for. It is relevant to further investigate the contribution of sustainable 
livelihoods assets endowments to poverty alleviation in general, and more 
specifically among forest communities.

7.3 Factors for CFM success and forest governance

 Why do communities self-organize to manage forest resources in 
sustainable ways? This is perhaps one of the most asked questions in CFM 
studies. It implies that local populations devise collective rules of resource 
use and individuals accept those rules, in order to avoid resource depletion. 
In the scientific world, this phenomenon is known as the common pool 
resources theory, and it is one of the conditions for sustainable resource 
use. These conditions were proposed by Ostrom (1990) as the principle for 
institutions that govern common pool resource. Where communities self-
organize natural resource use, their institutions become a key factor for 
sustaining CFM.

 Currently however, most scholars on common pool resources are aware 
that self-organization cannot be separated from local and regional contexts. 
A vision of isolated communities, where resources use is conceived as a 
closed system of production and self-consumption, is difficult to maintain 
an increasingly globalized world. Communities are embedded in multiple 
institutional environments. They are exposed to national and international 
regulations, especially those related to timber, which eventually trickles down 
as formalized standards to regulate resource exploitation in sustainable 
forest management. However, while on the one hand, new legislation 
has legitimized communities’ customary rights and local decision making 
related to resource use, on the other hand communities have to adapt to 
formal organizational structures and comply with technical standards to 
legally exploit timber. This seems to be a rupture from the traditional forms 
of resource use. CFM, thus, becomes a context where communal collective 
action, external actors and local conditions intersect, an arena that has not 
extensively been analysed widely in the commons literature.

 When trying to understand such environments one could ask: What are the 
results that CFM delivers for resource management? To find an answer to 
this question, we call on organization and institutions theories (e.g. Duit and 
Galaz, 2008 p.318). As part of policies to improve local forest governance, 
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results of CFM are expected to improve conditions to attain equitable 
benefits, responsibility (and ecologically sound forest management), and 
meeting local livelihood needs. Those results, however, rely on the tacit 
understanding that communities know their local resources, that they are 
homogenous social groups, and that they are free in their own decision 
making. In practice however, the organizational environment of CFM has 
followed the prescriptions of economic organizational practice. Therefore, 
the viewpoint of successful CFM is to the compliance of formal requirements 
along with adopting formalized organization, while there are serious doubts 
if those structures have fostered the expected CFM outcomes. With these 
reflections, I will begin this discussion by summarizing the conclusions of 
Chapter 5 of this dissertation.

 The factors enabling CFM success are related to the compliance with 
formal procedures. This coincides with communal experiences to overcome 
technical, legal and market limitations when trying to implement communal 
timber extraction. Communal efforts within the frame of regulatory 
requirements very much depend on local individual experiences (committee 
leaders and trained people). However, factors such as the existence of 
networks of small groups of loggers and other round wood merchants are 
especially important for sustainable forest use.
 
 My measures of success had focussed largely on internal social 
communal processes of organization, and on compliance with the formal 
requirements (i.e. the implementation of forest management plans, FMP). 
Results indicated that, first, the implementation of communal FMPs have 
promoted participation in social and economic terms. However, complying 
with formal FMPs requirements, the dynamics of social structures in 
communities can promote opportunities, but also constitute threats to the 
sustainable use of forests. Second, incomes from timber and NTFPs turned 
out to be the determinants of the type of organization. Those results advise 
for further analysis on the dynamics of the forest regime implementation 
process which I argue below.

 When analysing the dynamics of the implementation of forest policies, 
some key elements become apparent (see also Chapter 2, section 2.2). The 
implementation of the new forest policies in Bolivia, since the mid-nineties, 
was a long process not only for communities but also for forest governance 
actors. This suggests that the reorganization of forest communities passed 
through different phases. Initially, both communities and the state did not 
learn much from the implementation of FMP (de Jong et al., 2006). It was 
recognized that imposing forest management requirements was based on 
a technocratic way of reasoning, which virtually excluded local communities 
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to enter in timber markets. However, after the land reform was largely 
implemented, communities and other actors had learned from errors in the 
process.

 In a subsequent period (after 2003; see Chapter 2, Figure 2.2), the changes 
of the institutional environment promoted a new organizational structure. 
New relations with entrepreneurs or supportive NGOs allowed communities 
to start exploiting timber. At the same time, new entrepreneurs emerged in 
communities and the expectation of prospective timber incomes encouraged 
communities to organize themselves. This permitted community members 
to see themselves as forests shareholders, which helped them to legitimize 
a communal organization. However, communities were only organized to 
play a role in the first part of the timber value chain. Consequently, when the 
relations with enterprises and local entrepreneurs were developed earlier, 
communities became more effective in the implementation of FMPs.

 From my results we can see that communities have reacted positively 
in terms of social indicators, e.g. by increased equity in income among 
households. However, there is a new bureaucracy in forest administration 
and this administration can exercise a re-distributive function, and therefore 
to have agency relations. The results on agency relations can obscure the 
understanding of success factors of CFM.
 
 What lessons on CFM improvement can be learned from these 
processes? We discuss the gains and losses of social economic actors from 
the processes summarized above, including the importance of commercial 
forest products for communities. This analysis should clarify the factors that 
are important for CFM success. I will discuss the aspects that should be 
included when assessing CFM success.

 First, the analysis of factors of CFM success focuses on results, something 
that doesn’t necessarily provide information about the underlying processes. 
From one stand point, my results complement those of others that pointed 
to the fundamental importance of institutions for CFM development (Padgee 
et al., 2006). Those studies indicated that legalizing property rights are 
insufficient to achieve success, and should be complemented with promoting 
responsibility of resources use. The identification of internal arrangements 
is relevant, but also the time to accommodate interests, self-organization 
and monitoring capacity. My results indicate that forest resource values 
are related to self-organization but also the time to accommodate internal 
and external interests. We see communities reacting to the opportunity to 
forest exploitation, by setting up a formal organizational structure and the 
required institutions. However, those communities that manage to formulate 
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FMPs (mostly with external help) could contract an enterprise only when 
certain conditions permitted to do so. Internally, the social characteristics of 
all users groups are not conclusive but the past experiences of local leaders 
are an important factor. Therefore, while the analysis of factors enabling 
CFM success is consistent with other studies (Benneker, 2008), it also 
reinforces the idea that success factors depend on the particular context 
and the managerial dimensions of the forestry governance inception.

 Second, scholars of commons modelled cooperative games to understand 
collective action results, and those are based on hypothetical factors 
that are pre-defined (Ostrom, 2000, 2010; Kant, 2003; Smit and Wandel, 
2006). While such conditions are context dependent, on the one side, the 
development of community forest contexts could be dysfunctional or not 
comply with formal requirements, while changes of governance systems 
can only be interpreted when there are certain changes or variations of 
institutional arrangements. Then, while we interpret those factors as non-
existent, we could miss that certain combined conditions are settled in 
time. This suggests that success factors are contingent to any experience 
in time, and that non-linear responses exist. The conclusion here is that 
the interpretation on institutions (rules of the game) result to be dynamic 
therefore adaptive.

 The identification of the forms in which a governance system internalizes  
interactions of actors still lacks adequate theorization. This suggests not 
only the modification of the forms of promoting CFM, but also touches 
upon the foundations of policy implementation. The lack of learning from 
these processes suggests a lack of introducing improvement-procedures 
(Agrawal, 2007). The lack of recognizing alternative arrangements in 
forest management may promote dysfunctional community governance. 
Consequently, this may lead to sub-optimal outcomes, and this may not be 
caused by factors (e.g. collective action), but because of a lack of knowledge 
of alternative forest management arrangements.

 These sub-optimal outcomes can be explained by adaptive expectations, 
which may consequently be seen as incomplete government, i.e. the 
“problem of governing without government” (Davies, 2002). Not taking 
into account local processes of adjustments incurs high opportunity costs. 
Gains from experiences will not be replicated in time, neither their diversity, 
because after all actors accommodate their expectations, experiences may 
not vary. The process of incorporating communities in Bolivia during 1996 to 
2009 was a stable process on procurement and management procedures. 
DiMaggio and Powell (1983) indicate for example, that institutional changes 
promote organizations to become more homogeneous over time, what 
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they called isomorphism. If state enforcement (coercion) or an enacted 
law is rather discrete and stable the adaptation mechanisms of communal 
organizations result in compliance, in order to gain legitimation. However, 
isomorphism implies a stagnation of innovation, if coercion is stable in its 
demands.

 Third, another element of analysis is to understand the existence of 
agency in communities, for instance when community forest organizations 
engage with forest product markets. Although a systematic analysis of 
entrepreneurship relations of local committees was not applied in my 
quantitative analysis, through my interviews I observed community leaders 
acting as local intermediaries. Those shifts in agency relations, in fact shifts 
in legal representation, are relevant to understand income distribution within 
communities.

 Certainly, historic data indicate that most local timber exploitation from 
communities was arranged by individuals rather than by the community 
as a whole. With the new model (forest regime) imposed however, 
communities are more aware of incomes gained and of values to be 
distributed. Therefore, the identification of how local agency concurs with 
the distributional function and whether there exist legitimation represents 
important factors of CFM success. The agency problem has always been 
perceived as negative for collective action, because the principal agent 
faces a problem of information asymmetries, uncertainties and divergent 
interests (Banerjee et al., 2009; DeVaro and Prasad, 2012). However, this is 
the case when high transaction costs exist of individual action, or even illegal 
action is a consistent alternative. Therefore, even if quasi-rents are seen as 
high for the agents, it may be an opportunity cost for collective action if the 
decision is either all or nothing. Those aspects are neglected as factors 
of successful community organizations. My results suggest that expertise 
and past experience from local leaders is important for implementing forest 
management plans, consistent with such conclusion. For instance, the 
analysis of Benneker (2008, p. 203) confirms that negotiating contracts 
is a source of incrementing opportunity costs, and after contracting they 
represent a process of bargaining among legal representatives (c.f. p. 129).
A constant concern of agency in the formal implementation of CFM suggests 
when differentiated groups, or groups dependent on CFM incomes exist, 
local livelihoods erode (Kaimowitz, 2003, p. 203). This is important to be 
readdressed in terms of what and how livelihood strategies (c.f. de Haan, 
2000) emerge from the system (see section 7.2). It is necessary to analyse 
the magnitude of incomes from forest management in relation to local 
communities’ forest dependence. Some authors (e.g. Poteete and Welch, 
2004) suggested that the most successful cases of CFM happen, when 
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forest resources do not generate high incomes, such that families become 
entirely dependent on those resources. However, people who have lived 
long time in western Amazonia have engaged in extractivism since long, 
while CFM is relatively new. Therefore, the trade-offs of a CFM model and 
specialized groups that benefit from communal forests underscore the limits 
of up-scaling the model and its long-term outcomes.

 Taking into account those reflections on how to understand CFM success 
in a broad context, we can re-frame the common pool resources theory, 
towards new forms of understanding of forest governance regimes. The 
analysis of success factors for the basic set of Ostrom’s (1990) design 
principles is deeply rooted in self-organization. However, Ostrom’s design 
principles suggested explicitly the importance of hierarchical organizations 
for rule enforcement, although the interrelations of those hierarchies were 
somewhat neglected in her analysis. Recently, there are three elements that 
propose the acceptance of these hierarchic relations. (1) In cases where the 
government places itself as part of the interrelations in forest management 
(clearly acknowledged in joint forest management; Ostrom, 2002). (2) More 
recently, by considering the existence of hybrid forms of governance (Cole 
and Ostrom, 2012). And, (3) in the analysis on polycentric governance 
suggested lately by Ostrom (2008) and Ostrom and Nagendra (2006) there 
are multiple decision-actors. I propose the use of market transition theory 
at multilevel governance (livelihoods-communities –governance regime), 
where we should consider a referential set of actors, the market, and the 
functions of institutions of allocation and distribution, and the state as 
intermediary.

 Market transition theory is based on the existence of cultural and social 
factors that influence productive organization, when there is a transition 
from centrally controlled economies to market dominated economies when 
a combination of institutions act competitively (allocating and distributing). 
I propose that CFM should be analysed in the light of market transition 
theory, but in this case, the analysis should be based on a meso-level 
governance, and considering an opposite turn of this phenomenon, from 
the cases of inception of market economies to the inception of hybrid forms 
of governances (state – communities, as social actors – and markets as 
private actors).

 This transition allows a continuous analysis of winners and losers of 
rents from market interactions and institutional relations. This theory was 
developed originally by Nee (1989), refined in terms of the state and 
markets dynamics by Szelenyi and Kostello (1996) and framed as a model 
of causality institutional relations between firms and actors (Nee and Cao, 
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2005). Critics of this theory, such as Sikor (2001) have suggested that local 
answers to transitional markets were likely highly dissimilar and dependent 
on communities trajectories and local livelihoods. My arguments however 
suggest a generalizable trend exists in CFM and in the formal structure 
inserted onto the local organizational field.

 As conclusion of this section, it can be said that decentralized government 
institutions and the institutions responsible for implementing forest policies 
need to adapt constantly to local actions and operational rules. Those 
elements suggest that self-organization needs to be implemented even 
within regional level governments. The interplay of local strategies and 
formalization of forest management are central to every assessment of 
CFM success. By suggesting these dynamics follow market transition 
theory I stress the multilevel (institutional, organizational and individual) 
and temporal elements of CFM that can provide insights for advancing the 
comprehension on CFM success factors. The sequential and continuous 
monitoring of the evolution of governance and local actors is highly relevant. 

 My results of the analysis of CFM success factors, focusing on community 
organization using cross sectional data, confirm that the outcomes and 
factors are in fact, temporally limited. However, they inform us of some 
explicit arguments to advance the theories of commons and our conceptual 
understanding of CFM success. This type of analysis, therefore, is relevant, 
for instance when certain forest policies that affect CFM are assessed, but 
it also suggests the need for a continued reflection of the factors of success.

7.4 In the light of changes

 Walker et al. (2006) suggested using the concept of resilience to analyse 
SES. They suggested fourteen propositions with forty three pertinent 
questions as necessary to understand SES resilience. They argued that 
resilience of a system can be enhanced from different sources, such as 
diversity, reorganization, redundancy and learning. These characteristics 
depend on the pace of change. In general, ecological systems adapt slowly, 
while social systems are apt to faster changes. This section makes a series 
of reflections towards understanding elements of social resilience. I will 
concentrate, however, on identifying CFM as a decision making node and 
view it as a simplified version of a SES. Proposals of resilience assume that 
communities have high relevance for conservation and sustainable forest 
management (Klooster, 2002; Folke, 2006; Pahl-Wostl et al., 2007; Persha 
et al., 2011). Therefore, I discuss the adaptation capacities that communities 
have in response to changing environments.
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 The fact that an ideal equilibrium or an optimum of forest use does not 
exist has profound consequences for understanding sustainability. The pace 
of changes in the environment, population growth, increasing demands 
of products and inequalities among societies, increases the relevance 
of asking to what extent societies can devise forms of management 
that prevent resource depletion. Through changes, communities face 
meaningful uncertainties along interconnections to different dimensions 
for organization and institutions adaptation (Dietz, et al., 2003, Agrawal, 
2008). Thus, Adger (2000, p. 347) defines social resilience as “the ability of 
groups or communities to cope with external stresses and disturbances as 
a result of social, political and environmental change”. There is a clear link 
between social and ecological resilience, particularly for social groups or 
communities that are dependent on ecological and environmental resources 
for their livelihoods. But it is not clear whether resilient ecosystems enable 
resilient communities in such situations.
 
 Understanding such relation implies two main features: How a particular 
system is structured and how situations (a variable) exist when the system 
may, or not, be well-off to overcome a specific change that may push it to an 
unacceptable or undesired condition (threshold). In this analysis however, 
there are arguments suggesting that because of limited knowledge of eco-
dynamics, deterministic relations among responses are less consistent and 
multiple feed-backs that systems experience, thresholds are less feasible to 
be assessed. Thus, the formulation of a proposition to any value is fuzzy; the 
system itself could have allostasis, a condition where the variables measured 
may not reflect a particular threshold or adaptation, but interrelations among 
factors and multiple functions. Carpenter and Brock (2008) suggest those 
conditions reflect the properties of poverty traps and rigidities of SES. So 
when can we assert when societies and SES systems are vulnerable to any 
threshold? I use these concepts as part of the discussion here to underscore 
how these thresholds theorise resilience at community level.

 The main conclusions of Chapter 6 suggests that discrete shifts (e.g. 
on the institutional environment) may not be a sufficient explanation of the 
dynamics of SES. Moreover, the structural properties of the social system 
may be trapped in rigidity, by strong interconnections that permit strong 
feed-backs. When this is the case, extractive cycles of forest (management) 
permit to overcome the expected constraints from a new institutional set and 
local resource exploitation intensifies when opportunities exist, therefore the 
system is responsive and adaptive to economic and ecological conditions. 
However, less can be defined in terms of to what extent local populations 
have improved management (exploration). Exceptionally, improvements 
at a regional scale, would emerge when governance of forest exploitation 
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is more flexible (i.e. enforcement is refined, or else the paths on forest 
dependence are driven to sustainable values) or exploration is innovative 
(new productive activities or expanding agro-extractive cycle). We can 
identify these mechanisms as a means to amplify the range of thresholds 
on forest use, and of social thresholds related to dynamics in community 
populations, products and services.
 
 These thresholds resemble a situations when stresses have not led to 
more improvements (or passed a threshold), which is very likely. However, 
this does not tell us anything about how alternative actions could permit 
exerting complementing shifts in communities. Duit and Galaz (2008) 
suggested the promotion of a robust feasible governance of SES to explore 
and improve natural resource exploitation in adaptation and learning. 
Flexible governance should be placed at a higher level when rigidity at lower 
levels exists. Flexibility of higher level governance should be conceptualized 
here as the actions of promoting new conditions for diversification and 
improvements of knowledge, among all actors of the governance system. 
Legitimizing local property rights was a good step, but it is not the magic 
bullet to reach a threshold, as the system still remains rigid.

 The occurrence of changes have not promoted new paths of changing 
dependencies among communities, and even, the dependence of forest 
resources is linked to a high feed-back effect (high expectation of increasing 
prices of resources). When we analysed the institutional changes, it was clear 
that path dependence of the system took place, and here we can suggest 
that this is linked to a weakly implemented forest regime. This situation may 
permit that certain scholars emphasize weak advances in some variables, 
for instance, policy implementation (Pellegrini and Dasgupta, 2009; 
Pacheco et al., 2010). However, there is an important question that needs 
to be addressed: Are there any opportunities for alternative forest resource 
management that lead to positive social, economic and ecologically sound 
adaptations? 
 
 One condition of rigid systems is the existence of well-developed networks, 
contrary to the common wisdom that suggests local forest communities 
are isolated. Communication among networks is becoming quite frequent. 
Notwithstanding, communication and networking is not synonymous to 
completeness of information among community members. Social networks 
in communities are also mechanism of their own interests and this can 
exacerbate changes of preferences rapidly (see section 7.3). Additionally, 
the context of extractive activities in communities permits adaptation trough 
a floating population with high responsiveness when prices increase, while 
permanent populations demonstrate less variability (unsaturated labour 
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markets). Partially the adaptation of local populations depends on their 
reliance on small scale agriculture as well as on forest resources, after 
extractive activities decline (see section 7.2).

 My results interestingly suggest that the heterogeneity of livelihoods had 
increased, because exploitation of timber has democratized, while at the 
same time Brazil nut extraction has intensified. This has coincided with new 
forms of financial flow and forms on using resources as way of living (Cano, 
2012, p.104). Consequently, at livelihood level the new forms are becoming 
more diverse, while at institutional level societies and organizations reflect 
the expected homogenous structures. When the system is assumed rigid, it 
has fewer opportunities to adapt to different paths, even though it makes it 
more feasible to manoeuvre at the organizational level.

 The type of phenomenon we see is of local households’ adaptation 
strategies related to the agro-extractive cycle. In communities, some may 
develop organizations to persuade local populations to not to leave, or to 
develop customary rules on harvesting local products. Those rules are 
balanced by the supportive conditions of external stresses of population 
growth. Still, local governance remains weak. There exists a high integration 
of networks relevant to maintaining or re-organizing production chains. This 
permits an easy response of livelihoods at regional level, for instance: high 
mobility of populations, overexploitation, a rigid agro-extractive cycle and 
the immense variance of cash flows, the needs to send kids to schools in 
the main towns, health and education, to mention a few. 

 Adger (2000) suggests that local institutions play an organizing function 
of resource exploitation or conservation, as they depend on resources. 
However, his proposition should be considered in the light of communal 
capabilities to exert organizing functions in SES, and the question then 
arises, how can we understand the rigidity, manoeuvrability, allostasis and 
adaptation strategies in communities?

 I conclude that the analysis here should pursue levels of organization 
or elements of the SES (Gunderson, 2003), as follows: (1) Rigidity is 
consistent with the structural dependence to resources, and this increases 
stress, because the form of extractive system as the basis of economic 
life is an institution of long duration in the region. Therefore, unless the 
system is replaced by another system that permits variations of the agro-
extractive cycle, it is less feasible that we see any different condition. (2) It 
is manoeuvrable because any incentive drawn from centralized governance 
has made the less effective option of discrete changes. Therefore, regional 
interests that cause far reaching reorganization are effective as well. 
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(3) Local livelihoods are also a source of change for local community 
organizations, and their capacity of adaptation is high for all stress that they 
face, unless the known forms of resource management fail. Communities, 
however, are dependent on the changes of higher levels of governance. 
Communities (in the sense of SES) experience high levels of stress, a 
process that is probably permanent and consequently this provides a sense 
of high adaptation capacity because we see steady states and dramatic 
shifts in time. Therefore, using the concept of allostasis in systems, the 
social thresholds that define resilience of communities lies in the resources 
that maintain the aforementioned dependencies stable. 

 I propose in this respect, following Adger (2000) that direct dependence 
of communities on ecosystems certainly exists, but this dependence 
is influenced by their social resilience (local livelihoods and governance 
structure) and their ability to cope with shocks, particularly related to food 
security and environmental hazards. Resilience, therefore, depends on the 
diversity of the ecosystem as well as the institutional rules which govern 
social system. However, ecosystems operate on a much wider scale while 
communal local governance is less representative of social resilience.

 Therefore, in order to better understand social resilience, I state that 
resilience should be regarded at higher levels (the region), where, when 
there are rigidities of exploitation, we may need to see how and where 
steady states exist. And therefore, to see not only local forest communities, 
those with rich forest that are intensively exploited, but also those that 
apparently are approaching social, economic or ecological thresholds. We 
may also begin to see highly degraded areas, for instance in communities 
near towns where the traditional extractive model is merging with cattle 
ranching, where agroforestry is thriving, or where high input agriculture 
with higher labour input has developed. Those thresholds may tell us that 
the ‘ecology of social variables’ will also permit us to see the success of 
adaptation in forest communities that are assumed to be resilient.

 This allows us to draw an important conclusion of how SES should be 
placed, with regard to the analysis of social thresholds. If governmental 
and non-governmental organizations are interested to promote changes 
among forest dwelling communities, they will improve flexible paths of 
reorganization or maintenance of the system. However, no magic bullet 
will take care of all uncertainties. The conditions of thresholds inform us 
that policy interventions such as reduced emissions agricultural policy 
(Rudel, 2009 p. 195) may benefit from the understanding that those have 
to be nuanced trough subnational community level actions. Internalising 
the sources of change by new pressures on governance, as different 
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from applied in the past, is an important element. And, as a final remark, 
political, institutional, economic or social changes may not need extreme 
discrete events. They tell us less of what is on-going about organization and 
management combinations, and they will tell us even less after the process 
is implemented (for instance land use changes or a new forest regime).

7.5 Conclusions for theorizing CFM success: an ‘ecology’ of  
 factors

 How can local, regional or national environments influence communities 
and livelihoods such that conservation and development objectives are met? 
That was the main question of my thesis. Are the effects of policy actions 
relevant to social identities (communities)? And how do local organizations 
evolve and adapt in those changing environments? These questions were 
addressed at three levels of analysis, related to distinct theories from 
the social sciences and applying quantitative analysis. Considering the 
discussed elements in the preceding sections, I present a summary of 
conclusions from such understanding according to each level analysed. 

 Based on the analysis of livelihoods and communities organization 
I confirmed that contextual elements are relevant in the development of 
livelihood strategies and organizations in forest use. Those contexts 
demonstrate that proponents of community forest management assume 
design principles of managing forests. The inclusion of local actions and 
individual experiences, embedded in communities, local organizations, and 
the resources markets are clearly important for promoting or obstructing the 
capacities of communities for forest management.

 Consistently, the array of conditions (factors) that communities face to 
exert forest management and the formal forest regimes implementation 
has partial effects on how communities manage forests. The existence of 
imperfect governance of communities and forest regions persists, which 
implies that meso-level processes that effect CFM are highly relevant. 
Underscoring these elements and their dynamics is imperative to capturing 
the evolution of local communities and forest management. Therefore, 
communal organization of CFM is dependent on the context that is 
implemented. It may pass different phases according to context and time. 

 Through this dynamic scenario, the expectation of comparability of 
experiences encounters a pluralistic and open view of local realities. 
Defining design rules can benefit from a trial and error process as well as 
from straightforward conditions resembling successful experiences. This is 
to say that when policies fail, we can have also the opportunity to learn what 
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can be improved. On the other hand while local conditions for improvement 
are not present, the initiation of any venture is still relevant, because the 
multiple problems will inform us how consistent a proposition of technical, 
social or economic dimension is, which in turn is critical for improving forest 
management.

 In the following I present conclusions that can contribute to our theoretical 
understanding of CFM:
• Forest dependence implies long term expectations from forests as 

they provide local people with monetary and non-monetary incomes. 
However, this dependence is closely shaped by local social and economic 
institutions (in the broader sense). These social influences define how 
communities sustain their relations with the productive systems and are 
therefore basic feature of sustainability. However, changes of resource 
use (and resource dependence) may not necessarily be the result of 
the formalization of resource use rights, nor of a rational cost benefit 
analysis or a well-developed rule enforcement system, but rather of how 
effective and clear new forms of resource use are. How sustainable new 
forms of forest use are depends on the specialization and social factors 
that permit sustainable livelihoods.  

• The existence of commercial incomes from forests permits ways 
of specialization among forest dwellers that can affect how local 
organizations evolve. Specialization and formation of local groups is 
a process that depends on forest product portfolios. This is important, 
because highly diversified portfolios would restrict opportunities for 
promoting opportunities to certain groups. On the other hand, this is a 
process that involves threats to the more disadvantaged groups in the 
long run. Therefore, the normative measures for eventual disparities 
need to be analysed over time.

• The concept of sustainable livelihood assets endowments is appropriate 
to analyse social and human aspects of local livelihood strategies 
and sustainable forest use. This is a normative concern because it 
assumes that those assets permit sustaining diversity (specialization) 
of livelihoods. However, by using this concept we can understand if 
local livelihoods will evolve according to social, economic or ecological 
changes.

• The analysis of forest governance contexts and their changes is relevant 
to understand or intervene on behalf of communal development and 
forest management. The organizational aspect of communal forest 
governance is relevant for identifying and quantifying managerial 
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capabilities. I propose to use the ‘market transitions theory’ to analyse 
changes in forest governance regimes, as a basis for identifying how 
institutional adjustments (e.g. changes in property rights) affect the 
forest management of different actors (especially communities). This 
implies a meso-level analysis (i.e. scale, benefits, facilitation, social 
learning) of the prevailing forest regime and its implications for CFM.

• The SES approach of contextualizing CFM is appropriate to understand 
how multiple patterns of changes affect communities. The concepts 
of resilience and adaptation are useful to reflect on communal 
capacities to adapt. These concepts proved that for understanding how 
resilient SES are, it is necessary to include regional features (such 
as the connectedness and the interaction among different levels of 
governance).  Thus, it is clear that the analysis of social, economic and 
ecological resilience has at least three levels of analysis: household, 
community, and region.

7.6 Reflections for the study region and for future research
 
 In northern Bolivia, communal structures have strongly developed over the 
last 20 to 30 years, and especially since the social identity of communities 
was legally defined in the mid-1990s. The region’s population, however, has 
been engaged in forest extraction for a much longer time, about 150 year. The 
cultural and social elements of forest extractive communities are relevant to 
community forestry and livelihoods. This conclusion complements findings 
of Stoian (2005), who observed the existence of a prevailing rural-urban 
nexus, and that al actors who participate in the regions forest production 
chain are relevant to enhance local livelihoods. Based on this dissertation, 
I suggest to also considering that specialized social and economic assets, 
as well as communal environments are dependent on the development of 
regional productive and social networks.  

 Local awareness of social and economic thresholds is relevant; studying 
local communities’ thresholds is a good direction to understand the limits of 
economic, social and ecological systems. The analysis of the interrelations 
from those thresholds with exploitation rules that each community develops 
is highly valuable for educational programs. I am convinced that such 
analyses need to be done in all cases, in order to promote local organizations.

 How can communities become more resilient? Experiences so far 
suggest that the resilience of livelihoods is high (even if social or economic 
parameters suggest low living standards), while that of communal 
organizational structures is not. Policies expecting integration of forest 
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management and that CFM play a role in conservation may need to be clear 
in livelihoods roles and their diversity. While communities are now the legal 
holders of territory, this can be a meaningful condition for social thresholds. 
Thus, the analysis of scenarios is relevant, because if the sense of property 
exists, when resources are scarce, scarcity of resources promote conflicts. 
On the other hand, if an eventual bust would occur (especially on Brazil 
nut), as has happened in the past, the collapse of community organization 
will become again an element of social threshold.

 Based on the results presented in this dissertation, I suggest that the 
following research be implemented in the region:

	 The	 development	 of	 local	 networks: It is important to understand 
the development and functioning of local networks of actors, including 
communities, in the forest production chain. In a parallel study, Cano 
(2012) has shown that such networks exist in relation to the extraction of 
NTFPs and chapter five of this dissertation observes that such networks 
are also developing in the timber production chain. Understanding the 
dynamics of such networks is important for supporting CFM in the region. 
Counterbalancing policies in forest procurement has being assumed 
relevant for national forest regime regulations. However, the analysis of 
winners and losers of the process is necessary.  

	 Management	skills	for	conservation: The action to develop community 
forest enterprises (CFE) is a process that entails the organization of 
production and assures the adequate provision of financial needs. Different 
models for organizational structures have been attempted in the northern 
Bolivian Amazon, for instance cooperatives, social enterprises and joint 
ventures. In this process the distinctive forms of management of the main 
commercial products, Brazil nut and timber, influence their performance. This 
performance directly influences communities joining these organizations. I 
argue that cultural and social factors, such as heterogeneity and patronage 
are the factors that also determine their success or failure, and not only their 
financial performance. To what extent, then, can we account for managerial 
and social skills?

 Most policies reward the production of scale. The integration among 
productive cycles, transformation and commercialization has high relevance 
for incentives that can be given to strengthen communal production or to 
provide services that communities demand, like financing, roads, electricity. 
For example, Brazil nut production typical warrants short duration credits 
that currently are provided informally through the debt-peonage system 
locally called habilito (Cano, 2012). The understanding of this model will be 
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of high priority at the moment of implementing REDD+ or other mechanisms 
for conservation.

 Modelling the SES at regional level: This dissertation has provided 
ample evidence of the relevance on the SES approach. The refinement 
of such conceptual elements is consistent with understanding not only 
CFM but the resilience of regions. This concept should begin to be further 
integrated in the analysis of how regions may survive. While I made a more 
conceptual interpretation of SES, it is clear that a practical approach for its 
understanding is crucial. Here, the analysis of resilience has mainly focused 
on the concepts of adaptation and learning, but it is necessary to address 
connectedness, redundancy and diversity. Especially, attention should be 
given to the consistency of regional and national governance of forest and 
land. I therefore propose to study the interactions of macro-meso-micro 
level processes across as this will allow specifying models of SES.

 The	ecology	of	timber	exploitation:	This dissertation has followed the 
line of social science analysis. However, I do recognize that the ecology of 
natural resource use is decisive on forest management. Bolivia’s national 
forest regime has yielded a vast amount of information on forest exploitation 
(e.g. ABT’s annual cuts registrations). Such information, however, is highly 
criticized of not reflecting realities in the field. However, if this information 
represents the actual conditions of forests, quantitatively and qualitatively, 
it should be considered a starting point. A clear identification of forest 
resource exploitation and its evolution trough time in the country does 
not exist. As long as Bolivia’s national accounts do not report on stocks 
of forest resources, we cannot evaluate the sustainability of production 
and consumption of those resources. This is a field that also should be 
developed to enhance conservation activities in the study region. 
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Table S.0.1 Appendix; Factors of Community Forest Management Success in 
the Northern Amazon

Numb. Abbreviation: 
Description  

Reference codea: (Name of Feature): Type: 
Description of measurement

1 Staterel Relation to State 
organization

GS1 (Government organizations) Cont.: Number of 
community leaders that pertain to regional syndicate, 
municipality or higher

2 EXTSup: External Support GS2 (Non-Government organizations) Bin: if the 
community has cooperation from an organization 
strictly to forest purposes 

3 Manageme: Management 
Plans

GS2: Financial and human resource support outside 
agencies: Cont.: Sum of Resource Management 
Plans in the community (e.g. FMP, POP, Municipal 
Plan)

4 Wbuy: Wood Buyers GS3 (Network structure) Cont.: Number of buyers 
that offered to implement FMP in the past 3 years.

5 Whack: Wood Hacking GS3: Bin: 1=if in the last 3 years activities on hacking 
wood was detected 0= no detected 

6 Lumber: Lumber wood GS3: Cont.: number of lumber wood allowed from 
community to cut for each member

7 Tgroups: Timber loggers GS3: Cont.: Number of households that specialized 
as loggers in the community.

8 YearWo: Years since wood 
sales

GS3: Cont.: years since of selective logging occurred

9 Habilito: Informal Loans GS3: Cont.:% of the Number of households that 
obtain Informal loans

10 F.Loans: Formal Loans GS3: Cont.:% of the Number of households that 
obtain Formal loans

11 YearTit: Antiquity of the Title GS4 (Property-rights systems):  Cont.: years that 
title of community was delivered to the Community

12 L.R.Div: Land Rights Division GS4: Ord: 0= Internal land boundaries divided, no 
communal area exist 1= Forest plots considered 
as reserve 3= a exists FMP, agricultural plots not 
specified 4= FMP and agricultural area are defined

13 P.Ctrct: Participation on FMP 
contracting 

GS5 (Operational rules): Bin: 1= most members 
of community participated in defining contract 
arrangements

14 POA200: Individual FMP 
under 200 ha 

GS5: Bin: 1=There are at least 3 individual plots 
exploited as FMP of less than 200 hectares.

15 StatuteCHg: Revision of 
statute 

GS6: (Collective-choice rules) Bin: 1=during the 
last five years the community statute had being 
revised

16 Restric: Conservation 
restrictiveness

GS6 Ord: The types of conservation measures 
adopted in relation to this forest are: 

17 Gestiono: Participation in 
FMP assessment 

GS6: Bin: 1=does most of the community members 
participated in the process of FMP assessment

18 Legitima: Group legitimation GS6: Bin: 1=Perceived by most members of this user 
group as legitimate

19 PERMI: Legal timber user 
allowed

GS7 (Constitutional rules):  Bin: 1=National 
regulations allow Timber exploitation
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Numb. Abbreviation: 
Description  

Reference codea: (Name of Feature): Type: 
Description of measurement

20 L.T: Legal NTFP user 
allowed

GS7: Bin: 1=National regulations allow NTFP harvest

21 Statute: Constitutional 
rights 

GS7: Bin: 1=Does statute of community exists?

22 Justice: Fairness of Rules GS7: Bin: 1=Perceived by most members of this user 
group as fair

23 TCO: Indigenous legal rights GS7: Bin: 1=National regulations define as 
indigenous territory

24 CONS: Concessions overlap GS7: Bin: 1=The is a concessionaire in the area

25 Ext: External Conflicts I4 (Presence of conflicts between local people and 
outsiders) Cont.: Number of conflicts identified as 
being permanent with external population in timber or 
brazil nut

27 IntC: Internal Conflicts I4: Cont.: Number of conflicts identified as being 
permanent with internal population in timber or brazil 
nut

28 Boud.C: Boundaries Conflicts RS2 (Clarity of system boundaries): Cont.: number 
of limit boundaries conflicts presented in the process 
of entitlement

29 Ha/hh: Resource Size RS3 (Size of resource system): Cont.: number of 
hectares per household available

30 YRoad: Year Road Opening RS4 (Human-constructed facilities): Cont.: 
Number of years since main road was open to the 
community centre

31 Scatt: Surface of households 
cattle ranching 

RS5 (Productivity of system): Cont.: Number of 
members in the user group own livestock?

32 %Agri: Percentage 
Agriculture 

RS5: Cont.: Number of households that are consider 
specialized in agricultural production (more than 2 
hectares per household)

33 SurfAntro: Atrhopogenic 
Activities

RS6 (Equilibrium properties): Cont.: Hectares 
considered as cleared in terms of land use change 
between 2000 and 2008

34 Tenduse: Tendence in use RS6: Ord: The cover on the forest land changed over 
the past five years 0=increased, 1=remained the 
same 2= it has decreased

35 Divers: Forest Diversity RS7 (Predictability of system dynamics): Ord: 
The species diversity in this forest is: 1= Very 
sparse 2=Somewhat sparse 3=About normal for 
this ecological zone 4=Somewhat abundant 5=Very 
abundant

36 Veget: Forest density RS7 Ord: The density of the ground cover on 
the forest land changed over the past five years 
0=increased, 1=remained the same 2=it has 
decreased

37 Accessib: Accessibility RS9 (Location) Cont.: Number of hour on average 
(rain and dry season) to the community centre from 
main town

cont. Table S.0.1
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Numb. Abbreviation: 
Description  

Reference codea: (Name of Feature): Type: 
Description of measurement

38 Explo: Forest resources 
depleted 

RU4 (Economic value): Bin: Timber resources are 
depleted before communities inception

39 Apot: Area potential RU4: Cont.: Potential area under management in 
percentage of all community area

40 VolBn: Brazil Nut Productivity RU4: Cont.: Average number of Brazil boxes sold per 
household

41 Comerv: Forest commercial 
Value

RU4: Ord: Commercial value of forest is 
1=Substantially above normal 2=Above normal 
3=Normal 4=Below normal 5=Substantially below 
normal 

42 Subval: Subsistence Value 
of forest

RU4: Ord: The subsistence value of the forest is: 
1=Substantially above normal 2=Above normal 
3=Normal 4=Below normal 5=Substantially below 
normal

43 ComSize: Community Size U1 (Number of users): Cont.: Number of users who 
harvest from, use, and/or maintain a forest and who 
share the same rights and duties to products from the 
forest. 

44 Grate: Growth rate of 
community

U2 (Socioeconomic attributes of users): Cont.:  
[Actual population - INRA original list] / [INRA original 
list]

45 New: New households U2: Cont.: Number of new households less than 3 
years / Actual population

46 USPP: USD per capita U2: Cont.: Income from productive activities, using 
farm model

47 Ed.L: Community’s 
Educational level.

U2: Cont.: Number of households in the user group 
that have secondary level education?

48 PFAMSA: Food security 
period

U2: Cont.: number of months that local agricultural 
production is available for a household

49 Ind.Het: Heterogeneity Index U2: Cont.: Heterogeneity index 1 – Ʃ(xi/X)2 , where 
x is the frequency of community members for “more” 
specialized: agriculture, cattle ranching, extractive 
activities, agroforestry, services

50 Antiq: Community Antiquity U3 (History of use) Cont.: When was this user group 
first formed

51 Percep: Perceptions Change  U3: Bin: is the community considered better since 
group has formed

52 PopC: Population 
Concentration

U4 (Location): Cont.: Percentage of community 
members that live in main settlement

53 Trascost: Transport costs U4: Cont.: Cost in Bs from main town to community 
centre

54 FMP.Dist: Distance to FMP U4: Cont.: Distance of settlement from forest

55 Elites: Local Elites U6: Cont.: Number of oldest families [households that 
first came to the community]

cont. Table S.0.1
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Numb. Abbreviation: 
Description  

Reference codea: (Name of Feature): Type: 
Description of measurement

56 Ed.L: Committee Educational 
level

U7 (Knowledge of SES/mental models) Ord: 
Committee general level of education 0= It is very low 
1= It is low  2= It is average 3=It is high 4=It is very 
high

57 M.Cap: Management 
Capacity

U7: Cont.: percentage of committee members that 
had past experiences in manage timber exploitation

58 FMP.proc: FMP Proceeds 
Knowledge 

U7 Cont.: number members of the committee 
that know FMP procedures of the main 5 charges 
(president, vice president, secretaries budget, 
conflicts or relations, general secretary)

59 Depbosq: Forest dependency U8 (Dependence on resource): Cont.:% of income 
that is forest harvested. By farm model.

60 Depcast: Brazil Nut 
dependency 

U8: Cont.:% of income that is forest harvested. By 
farm model.

61 Nu.POAF: Number of annual 
logs

U9 (Time for adaptation to new technologies 
related to the commons) Cont.: number of exerted 
annual operative forest plan.

Notes:	a Reference Code are referred to descriptions on each macro System (Ostrom, 2007), see page 
10. In	Bold: Bin= binary, Ord= Ordinal, Cont= continuous variables.

cont. Table S.0.1
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Table S.0.2 Appendix; List of unpublished data sources used for the present 
Survey for measurements
1. Information directly obtained from the survey. in each community visited community using the 
Poverty and Environmental Network forms (PEN). 

2. Henkemans and Stoian. Access-97 database. Contains demographic, social and productive 
information for 143 settlements in the Northern Bolivian Amazon. Surveys in 1996-1997. See 
Henkemans (2001). Stoian (2001).

3. PDMs. 1998. Documents from the Municipal Development Programs (PDM) obtained from the 
Pando Department Municipals Association. Printed documents. Surveys in 1998 (Guayaramerin in 
2001).

4. Detailed information from the Strategic Environmental Impact Assessment for the Northern Bolivian 
Roads Corridor. DHV consultancies in 2005, National Service of Roads (SNC).

5. Radio San Miguel. Socio-economic analysis of 10 peasant and indigenous communities in Province 
of Madre de Dios (Pando) and Vaca Díez (Beni.), PROMAB Rural participatory appraisals for 30 
communities, surveys in 2005-2007 for 30 communities.

6. ASPROGOAL (Rubber and Brazil nut Producers Association), Unpublished data of quantities 
Brazil nut Boxes produced indicated from Barraca owners delivered for the year 2000 harvest for 60 
barracas. For 20 barracas was averaged to the information of [1] validated.

7. INRA. Unpublished data reports of claimed areas for private barracas for surface in 2003.

8. Technical data from Thematic Map of community areas (2006-2008) based on INRA. University of 
Pando. Technical Notes: The map is taken from INRA for polygons defined in a data base of 2006 and 
2008 for changes of 0.01 ha. (Pixel). Extrapolated information to imagery assessment estimates of 
the GIS unit from the Amazon University of Pando, as part of the PROMAB project. This information 
relies in 2007 base. We also included the average Hectares per household, based on unpublished 
data of INRA, 2008.

9. Unpublished SENASAG (The National Service of Food Health and Safety of Bolivia). 2009; 
unpublished records of printed records SENASAG, 2008 Trinidad. Bolivia. Data base of number 
of cattle ranching vaccinated in the 10th vaccination cycle, Pando, Vaca Díez, 2009. SENASAG - 
PRONEFA. Excel files.

10. INE Data Bases frol poll 2001. Multi dimensional Cube Queries. http://www.ine.gob.bo/geoclip/
launchmap.php. http://www.ine.gob.bo:8082/censo/entrance.jsp?FIRST_FLG=on

Data available at community level in January. 2010.

11. Prices of Brazil nuts paid to each community in 1997 were taken from records of local cooperatives 
in special the Cooperative Integral el Campesino CAIC for Vaca Díez Province. In Pando, Information 
different key informants for 60 communities, the remaining to Proxy values from PDMs and municipal 
agents.
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Table S.0.3 Appendix; Visited Communities in the Northern Bolivian Amazon
Department Province Municipality District Community Name

Beni Vaca Díez

Primer Sección 
Riberalta

Riberalta

Antofagasta

San Antonio

San Francisco

San Jose

Warnes

Palmira

Comunidad 26 de octubre

Candelaria

Santa Maria

Florida

12 De Octubre

Consuelo Del Rosario

Puerto Roman

Campo Central

San Lorenzo De Pampa

Agua Clara

Santa Fe

Ivon Bella Flor

Guaramerín

Guaramerín

18 De Junio

1o De Mayo

Cachuela Mamore

Santa Fe

Cachuela 
Esperanza

Santa Teresa Del Yata

Rosario Del Yata

Rosario Del 
Yata

2 De Octubre

Villa Union (JUAQUINIANO)

Pando Nicolás 
Suárez

Sección Capital 
Cobija Santa Cruz

Mejillones - Nueva Vida

Bajo Virtudes (Sindicato 
Campesino Agrario Bajo 
Virtudes)

Primera Sección 
Porvenir

Campo Ana
Campo Ana - Castañera

Cocamita

Campo Ana

Puerto Oro

Litoral

Trinchera

Segunda Sección 
Bolpebra

Mukden

Manchineri (San Miguel)

Bolpebra

Yaminahua

Chapacura Tres Arroyos
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Department Province Municipality District Community Name

Pando

Nicolás 
Suárez

Tercera Sección 
Bella Flor

Costa Rica

Karamanu

Nuevo Belen

Santa Rita

Mercier
Santa Lucia

San Pedro

Manuripi

Primera Sección 
Puerto Rico Conquista

Irak

Madre De Dios (sacrificio)

Batraja

Motacusal

Tercera Sección 
Filadelfia

Arroyo 
Grande

San Antonio (de filadelfia)

Buyuyo

Purisima

San Miguelito

Espiritu

Holanda

Petronila

Santa Fe (villa primero de 
mayo)

Tarabuco (18 de noviembre)

Alta Gracia

Chive

El Chive

Curichon

Villa Florida

Luz De America

Agua Dulce Lago Victoria

Madre de 
Dios

Primera Sección 
Puerto Gonzalo 
Moreno

Trinidad

Miraflores

Buen Futuro

Candelaria

Contra Varicia

Galilea

Segunda Sección 
San Lorenzo

Chorrillos Blanca Flor
Palestina

Exaltación

Navidad

San Salvador

Sinahi

Naranjal

Tercera Sección 
Sena Asunción

Canada

Santa Trinidad

El Sena

Las Mercedes

Remanzo

cont. Table S.0.3
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Department Province Municipality District Community Name

Pando

Abuna

Primera Sección 
Santa Rosa del 
Abuna

Nacebe

Las Abejas

Santa Rosa

Rin Del Medio (Iro de Mayo)

Segunda Sección 
Villa Nueva (Loma 
Alta)

Villa Nueva Santa Fe

Federico 
Román

Perseverancia

Bella Brisa

Santa Crucito

Loma Alta

Tercera Sección 
Santos Mercado Puerto Manu

San Jose

Reserva

Santa Teresa

cont. Table S.0.3
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Resumen

Introducción 

 El manejo forestal comunitario (MFC) está recibiendo mucha atención de 
donantes internacionales y agencias de desarrollo por ser una estrategia 
para lograr la conservación de los bosques tropicales y mejorar el bienestar 
de los habitantes del bosque (Bray, 2003; de Camino, 1999; Pokorny y 
Johnson, 2008; Sunderlin et al., 2008). En la actualidad, casi el 11% de los 
bosques del mundo, y 22% en los países con bosques tropicales, está en 
manos de las comunidades (White y Martin, 2002; Charnley y Poe, 2007). 
Esta tendencia en el cambio de la propiedad de los bosques es el resultado 
de la devolución de derechos de propiedad forestal a los grupos de usuarios 
locales, y este proceso está en curso (Baland y Platteau, 1999; Charnley 
y Poe, de 2007; Banano et al., 2007). El CFM se puede entender como 
una nueva forma de gobernanza forestal local (Lise, 2000; Cronkleton et 
al., 2011; Larson y Petkova, 2011). El rol del Manejo Forestal Comunitario 
es un nuevo paradigma en la gestión forestal, esto hace necesaria una 
evaluación de las incertidumbres, los retos y resultados relacionados a la 
gestión forestal (Scoones, 1999; Mehta et al., 1999; Barry y Taylor, 2007; 
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Ostrom, 2009). Entender cómo el MFC afecta a los medios de subsistencia 
y zonas forestales es un  conocimiento relevante para lograr formas de 
manejo que permitan el diseño e implementación de políticas de desarrollo.

 El posicionar al MFC en el ámbito de las políticas forestales es a veces 
complejo. Por un lado, se reconoce que las poblaciones locales han 
utilizado y los bosques manejados por muchas décadas, y a veces siglos 
(Wiersum, 1997; Shepard y Ramírez, 2011). Por otro lado, hay una urgencia 
de incorporar al MFC en los regímenes nacionales e internacionales de los 
bosques y en ese caso el MFC tiene que cumplir con varias exigencias 
regulatorias de estos nuevos regímenes (Pokorny et al., 2012). La 
transferencia formal de los derechos de propiedad a las comunidades 
y la conformación de los órganos comunales de organización requieren 
de una amalgama ente viejas y nuevas formas de manejo forestal en las 
comunidades (Pacheco, 2005; Molnar et al., 2007; De Jong, 2009). Estos 
procesos imponen muchos retos para lograr un éxito en el MFC (Dietz et 
al., 2003; Ostrom, 2007a; Sabogal et al., 2008.). Por lo tanto, los múltiples 
mecanismos hacia el uso sostenible y la adaptación de las comunidades, en 
caso de múltiples cambios, claramente plantean preguntas como: ¿cómo 
puede el contexto local, regional o nacional influir en las comunidades y 
sus medios de vida de tal manera que los objetivos de conservación y 
desarrollo se cumplan? ¿Son los efectos de las acciones de las políticas 
públicas relacionadas a las identidades sociales (comunidades) y cómo 
las organizaciones locales evolucionan y se adaptan en estos entornos 
cambiantes?
 
 En esta tesis se utilizó el marco de los medios de vida sostenibles y el 
análisis del marco del desarrollo institucional para comprender la función 
del Manejo Forestal Comunitario (MFC) en el Norte Amazónico Boliviano. 
En este caso me concentre en tres niveles de estudio. En primer lugar a 
nivel de los hogares, se evaluaron las fuentes de ingresos de los hogares 
cuantificándose el grado de dependencia al bosque (Capítulo 4). En 
segundo lugar me centré a nivel de la comunidad, para comprender los 
factores internos y externos que determinan el éxito del MFC (Capítulo 
5). Por último, analicé cómo los grandes cambios en el entorno político 
y económico que influyeron sobre las comunidades y los medios de 
subsistencia durante los últimos 15 años (Capítulo 6). En este Resumen 
Ejecutivo se analizan los principales resultados de forma integrada, se 
discuten las implicancias y recomendaciones sobre el MFC en la región, 
basadas en la experiencia del uso de métodos cuantitativos realizadas en 
este estudio de doctorado para lograr el entendimiento del éxito del Manejo 
Forestal Comunitario. 
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Resumen

Las	estrategias	de	subsistencia	en	el	Norte	de	la	Amazonía	Boliviana

 En el Capítulo 4, mediante la cuantificación de los ingresos familiares 
se identificaron las estrategias de subsistencia y se relacionaron estas 
estrategias con los activos de medios de subsistencia (Scoones, 1998). 
Estudios anteriores sobre estas relaciones han utilizado principalmente los 
ingresos totales de los hogares y se los ha vinculado directamente a la 
dependencia del bosque y el uso de recursos (Escobal y Aldana, 2003; 
Cavendish, 2003; Vosti et al. 2003). Sin embargo en este caso, las familias 
están inmersas en un contexto comunal, y parte de comportamiento 
económico se ve influido por las características socio-económicas, por 
ejemplo las relaciones sociales, las familiares, las experiencias del manejo 
de recursos y el nivel de educación. Las preguntas que abordaron fueron; 
cómo las estrategias de subsistencia, los ingresos del bosque y activos de 
medios de vida están relacionados; cuáles son las implicancias de estas 
relaciones para el MFC y los medios de vida sostenibles. 

 Los resultados muestran la existencia de al menos 6 estrategias de vida, 
de donde los ingresos del bosque tienen mucha relación con los ingresos 
“en efectivo” provenientes de la explotación de los Productos Forestales 
No Maderables (PFNM), que corresponden a los activos naturales. 
Estos ingresos que son importantes para todos los grupos. Los ingresos 
provenientes de la explotación agrícola y la madera se asocian con los 
niveles de activos humanos, es decir la educación y las experiencias en 
manejo de los recursos (definiendo 3 tipos de estrategias de vida). Esto 
sugiere que incluso, en entornos donde los hogares tienen una cartera de 
pocos productos en sus ingresos, existen múltiples estrategias sobre el uso 
de los recursos. Estos resultados contrastan las declaraciones esperadas 
en la literatura (Belcher et al., 2005; Vedeld et al., 2007; Angelsen et al., 
2009), indicando que sólo uno o dos tipos de estrategias son dominantes 
cuando existe una alta dependencia de productos forestales, y/o cuando el 
ingreso de fuentes forestales es alto. 

 Los resultados muestran también que los medios de subsistencia locales 
no constituyen una simple relación con el grado de dependencia al bosque 
o a nivel de los ingresos. Las diferencias entre los hogares en el plano 
social, activos económicos, humanos y físicos influyen en las estrategias 
de subsistencia. 

 El segundo resultado más relevante está relacionado a la heterogeneidad 
en las estrategias de vida y los activos entre los hogares, pues estos no 
conducen necesariamente a grandes diferencias en los ingresos totales 
de los hogares, sin embargo pueden ser una fuente de diferencias en 
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la especialización del uso de recursos del bosque. Coomes et al (2004) 
encontraron patrones muy similares en los casos de las comunidades 
indígenas de la Amazonía Peruana. En ambos casos, las diferencias en las 
estrategias de vida están relacionadas con el grado de especialización (más 
ingresos provenientes de menos fuentes). Así, para implementar un MFC 
se comprueba que los medios de vida sostenibles en las comunidades son 
dependientes del bosque, pero también de la diversificación de estrategias 
de uso del bosque, por cuanto una visión más integral de la utilización 
de los recursos, es relevante. Consecuentemente, no solo se debe 
esperar que la diversificación de los ingresos del bosque pueda mejorar 
las condiciones en las familias, también la variación de las necesidades 
locales de subsistencia.

 Las implicancias de estos resultados proponen que el análisis y 
conocimiento de los aspectos sociales y humanos en la gestión de los 
recursos forestales deben complementar al análisis del valor económico de 
los recursos. Al reconocer estas interacciones y la complementariedad de 
los activos de medios de vida, el MFC podría utilizar estos elementos para 
abordar las desigualdades e ineficiencias en el uso de los recursos. Así 
mismo, esto implica que el desarrollo de políticas de uso y manejo de los 
recursos naturales deberán tener explícitamente en cuenta la variación en 
las estrategias de subsistencia, en consecuencia, deben considerarse las 
mediciones sobre el uso de los bosques a nivel comunitario en el tiempo.

Como	medir	el	éxito	de	la	gestión	comunal	de	los	bosques

 En el Capítulo 5 analiza concepto y la determinación del éxito del MFC a 
nivel comunal. Hasta ahora los investigadores que estudian el éxito del MFC 
subrayan que es de carácter multidimensional, por cuanto los resultados 
del análisis son un producto de procesos altamente complejos (Pagdee, 
2006; Ostrom, 2007; Agrawal, 2012). A su vez, existen  múltiples factores 
que influyen en este éxito, y estos factores dependen de las relaciones y 
las mediciones de éxito en cada dimensión (Agrawal, 2001,2007; Poteete 
and Ostrom, 2004). Sin embargo, estas medidas del éxito del MFC pueden 
vincularse a los factores que explican este éxito desde una perspectiva 
sistémica (Ostrom, 2009; Renaud et al., 2010). Entender estas relaciones 
puede ayudar a desarrollar recomendaciones. Para superar estos 
problemas metodológicos en cuanto a la identificación de estas relaciones, 
apliqué un enfoque cuantitativo para medir el éxito del MFC.

 Una de las importantes relaciones en el análisis de las medidas de éxito 
de MFC, consiste en comprender los aspectos de la gestión formalizada 
y las relaciones de informales, siendo de la primera la implementación 
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de los Planes de Manejo Forestal (PMF). La gestión de los bosques a 
nivel comunal debe a implementar dicho plan, y se tienen que cumplir los 
procesos administrativos impuestos por la legislación boliviana sobre el 
manejo del bosque.

 El análisis mostro que la presencia de líderes comunales con conocimiento 
y experiencia en la explotación de la madera tiene una alta correlación 
positiva con la puesta en práctica del PMF. Otros investigadores han 
identificado a los conocimiento y experiencias como factores importantes 
que determinan si las comunidades son capaces de aplicar correctamente 
los PMF’s (Biedenweg, 2009, Duchelle, 2009). Sin embargo, poco se sabe 
cuáles son las implicancias y el grado de asociación de tales factores a las 
medidas del éxito en el manejo forestal comunitario. 

 Dentro de estos procesos, las comunidades del Norte Amazónico 
de Bolivia que tienen éxito en la aplicación del MFC, emprendieron el 
monitoreo de los recursos de madera y castaña en forma independiente 
a los procesos formales. Esto sugiere que las comunidades son altamente 
dependientes a los incentivos de ingresos de los recursos forestales de 
forma específica, como fueron reportados es el caso de Bolivia (Stoian, 
2000; Duchelle, 2009). Estos resultados, sin embargo, plantean la cuestión 
si tal capacidad de control, que se considera necesaria para asegurar el 
manejo sostenible de los recursos, puede tener éxito en condiciones donde 
tales incentivos están ausentes (Chhatre y Agrawal, 2008; Gregersen et al., 
2004; Rustangi, et al 2010). 

 Un aspecto a resaltar es que no todos los factores de éxito apuntan en 
la misma dirección. En Bolivia, mientras las comunidades cumplen con 
los procedimientos formales, pueden organizase adecuadamente para 
implementar los PMF y se han adaptado a los mercados de la madera y 
paralelamente a las exigencias de la gestión sostenible (administrativamente). 
Sin embargo, a la vez, las comunidades han implementado procesos de 
monitoreo solo relacionados a redes sociales. Se puede concluir que en 
las experiencias locales, tanto el cumplimiento formal como procesos 
informales (como el monitoreo físico) pueden interpretarse como medidas 
de éxito de MFC. Estos resultados sugieren que la aplicación formal de 
la legislación forestal no erosiona las capacidades locales de la  gestión 
forestal, como se ha sugerido antes (Medina and Pokorny, 2007; Pacheco, 
2012). Además, los resultados sugieren que la aplicación del PMF no limitaría 
a las comunidades para entrar en mercados de madera. Igualmente, se 
puede afirmar que desarrollar un MFC con procesos formales e informales 
de gestión es posible, pero condicionado a las expectativas de largo plazo 
que se dan por las políticas nacionales.
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 Los resultados del análisis sin embargo, indican que la existencia de 
capacidades de miembros comunales debe tomarse con cierta precaución 
debido a los peligros en  el uso inadecuado del bosque cuando ciertos 
miembros de la comunidad se vinculan con otros participantes en la 
explotación de madera, estos pueden tener intereses divergentes 
(Pellegrini y Dasgupta,2009; Cano, 2012). Los resultados demuestran, que 
las redes de pequeños grupos que explotan madera y la comercian son 
un factor importante en el sector forestal de Bolivia. Esto sugiere que las 
comunidades que planean la implementación de PMF deben desarrollar 
capacidades necesarias para relacionarse con éxito a estas redes. 

 Por cuanto, el contexto del MFC en especial el sistema de gobernanza 
regional y nacional, jugarán un rol determinante para que las comunidades 
logren los resultados esperados al MFC. Consecuentemente, es relevante 
incorporar el análisis de los procesos que llevan a los resultados del 
desarrollo organizacional de las comunidades.

La	 adaptación	 de	 las	 comunidades	 a	 importantes	 cambios	 	 y	 el	
desarrollo	de	sistemas	socio-ecológicos	sostenibles.	

 En el Capítulo 6 me he centrado en el análisis de los cambios en el 
«entorno» de las comunidades, sus efectos en la adaptación comunal y en 
los medios de vida locales. Es ampliamente reconocido que los factores 
institucionales, socioeconómicos y sus cambios en el tiempo afectan a 
la administración comunal de los bosques (Wiersum, 1995; Sabogal et 
al., 2008), sin embargo, existen ideas muy diferentes sobre cómo esos 
cambios afectan a los sistemas productivos y la utilización de los recursos 
(Homma, 1994; Assies, 1997; Stoian y Henkemans, 2000; Stoian, 2005), 
así como, la sostenibilidad es dependiente a la interacción de la sociedad 
y los ecosistemas (Holling et al., 2003; Christensen and Krogman, 2012). 
Esto tiene una trascedente relación con el desarrollo del MFC o ajustes en 
la legislación y las políticas en el tiempo.

 Este capítulo se presenta resultados de manera cualitativa y cuantitativa 
sobre los cambios históricos y contemporáneos en las últimas décadas 
(desde los 90s). Los resultados sugieren que después del proceso de 
la devolución de derechos, las comunidades, no sólo han mejorado las 
condiciones en la venta de sus productos (Stoian, 2000; Pacheco, 2010; 
Cano, 2012), sino también se han generado nuevas condiciones sociales, 
económicas y productivas.  Sin embargo, hay varios escenarios en las 
tendencias en los cambios aparentemente homogéneos. Las condiciones 
iniciales y oportunidades relacionadas con los recursos son relevantes en 
la evolución de la silvicultura comunal, debido a su vulnerabilidad a los 
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auges y caídas de las economías de PFNM. Además, las condiciones 
iniciales de los recursos y oportunidades definen el grado de competencia 
la competencia entre los miembros de la comunidad y la intensificación 
del uso de los recursos forestales. Todas estas variables, afectan directa o 
indirectamente en el ciclo agro-extractivo practicado por las comunidades 
del Norte Amazónico de Bolivia (como sugirió, Assies, 1997 y Homma, 
2002). 

 Siguiendo una interpretación de estos elementos a los efectos que hacen 
a los Sistemas Socio Ecológicos (SES). Debida la dinámica de crecimiento 
de la población y el uso de los recursos, el MFC se constituye en un nivel 
intermedio en las estrategias de adaptación a las tendencias de regionales 
de cambios regionales y locales en la subsistencia de la sociedad. Por tanto, 
el análisis concluye que los cambios ecológicos y económicos dominan la 
evolución de las sociedades local (comunidades) se deben complementar a 
los procesos regionales.  Si las comunidades han de mantener sus propias 
capacidades de gobernanza (Cano, 2012), es necesario identificar las 
principales capacidades funcionales en comunidades acorde a los aspectos 
económicos y ecológicos regionales. En un escenario posible, se evidencia 
la existencia de un desencadenamiento sobre la dinámica organizacional 
social, si la forma de manejo se mantiene con los parámetros actuales. 
Consecuentemente, al explicar las actuales prácticas de uso de recursos 
debe considerarse que el grado de dependencia sobre las trayectorias de 
las dinámicas económicas y ecológicas es un umbral en desarrollo social. 
Por esto, se puede concluir que el desarrollo y manejo de la resilencia o 
adaptación del sistema dependen de un contexto regional. 
 
Las	conclusiones	y	recomendaciones

Hacia	un	estudio	multi-nivel	y	multi-actor	en	el	MFC

 Para este estudio, he utilizado métodos cuantitativos y análisis 
multivariado cuantitativo en particular, a fin de establecer formalmente 
relaciones entre los múltiples factores aparentemente no relacionados, y 
para tener en cuenta la correlación entre variables claramente relacionadas 
(Agrawal, 2003, Pagdee et al., 2006; Rudel, 2006). Mis resultados sugieren 
que estos análisis multivariados pueden ayudar a identificar brechas en el 
conocimiento, las tendencias en el desarrollo y los cambios conductores 
en el MFC. De esta experiencia, sintetizo los resultados a las implicancias 
teóricas que esta tesis aporta:

1. La dependencia del bosque implica expectativas de largo plazo de 
los bosques, ya que proporcionan a la población local los ingresos 
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monetarios y no monetarios. Sin embargo, esta dependencia está 
estrechamente determinada por las instituciones locales sociales 
y económicas (en el sentido más amplio). Estas influencias sociales 
definen cómo las comunidades mantienen su relación con los sistemas 
productivos y, por tanto, las características de la sostenibilidad en el uso 
de los recursos. Sin embargo, los cambios de uso de los recursos (y la 
dependencia de recursos) pueden no ser necesariamente el resultado 
de la formalización de los derechos de uso de los recursos, ni de un 
análisis de costo beneficio racional o un sistema de aplicación de reglas 
bien desarrolladas, sino más bien de la eficacia y claridad sobre las 
nuevas formas del uso de los recursos. ¿Cómo estas nuevas formas 
de uso sostenibles de los bosques dependen de los factores sociales 
y de especialización permiten a los medios de vida sostenibles?, 
Esta puede ser la siguiente pregunta para lograr la sostenibilidad. 

2. La existencia de ingresos comerciales de los bosques permite formas de 
especialización entre los habitantes de los bosques, que pueden afectar 
a cómo las organizaciones locales evolucionan. La especialización y la 
formación de grupos locales es un proceso que depende de la cartera de 
productos forestales. Esto es importante, porque las carteras altamente 
diversificadas, relacionadas con los grupos más desfavorecidos, 
pueden limitar las oportunidades para la promoción de oportunidades 
de determinados grupos especializados. Por otro lado, este es un 
proceso que implica amenazas a los grupos más desfavorecidos en 
el largo plazo. Por lo tanto, las medidas normativas para eventuales 
diferencias deben ser analizadas a través del tiempo, para balancear 
ambas tendencias.

3. El concepto de la dotación de medios de subsistencia sostenibles 
es adecuada para analizar los aspectos sociales y humanos de las 
estrategias de subsistencia locales. Esta es una preocupación normativa 
porque se supone que esos activos permiten el mantenimiento de 
la diversidad (especialización) de los medios de subsistencia. Sin 
embargo, mediante el uso de este concepto se puede entender como 
los medios de subsistencia locales se desarrollarán de acuerdo a los 
cambios sociales, económicos o ecológicos.

4. El análisis de los contextos de gobernanza forestal y sus cambios son 
fundamentales para entender e intervenir en el desarrollo comunitario 
y la gestión forestal. El aspecto organizativo de la gestión comunal de 
los bosques es importante para identificar y cuantificar la capacidad de 
gestión. Sin embargo, el desarrollo comunitario debe ser considerado 
en las formas de gobernanza; yo propongo utilizar la ‘teoría de las 



203

Resumen

transiciones de mercado “para analizar los cambios en los regímenes 
de gobernanza forestal, como base para determinar cómo los ajustes 
institucionales (por ejemplo, cambios en los derechos de propiedad) 
afectan a la gestión forestal de los diferentes actores (especialmente 
a las comunidades). Esto implica un análisis de nivel medio (en una 
escala, es decir, los beneficios, la facilitación, el aprendizaje social) del 
régimen forestal vigente y sus implicaciones para la CFM.

5. El enfoque de los sistemas social-ecológicos (SES) es apropiado en 
la contextualización de CFM, para entender cómo los patrones de 
varios de los cambios afectan a las comunidades. Los conceptos de 
resilencia y adaptación son útiles para reflexionar sobre las capacidades 
comunitarias para adaptabilidad. Estos conceptos han demostrado, sin 
embargo que para entender cuan resilientes son los SES, es necesario 
incluir las características regionales (como la conexión y la interacción 
entre los diferentes niveles de gobierno). Por lo tanto, es evidente que el 
análisis de la resilencia social, económica y ecológica tiene que evaluar 
por lo menos tres niveles de análisis: hogar, comunidad y región.

Necesidades	para	estudios	adicionales	en	la	región

 Según los resultados presentados en esta tesis, puedo concluir que hay 
una serie de necesidades de investigación en la región de estudio, a saber:

	 El	 desarrollo	 de	 las	 redes	 locales	 en	 el	 uso	 de	 los	 recursos. Es 
importante comprender el desarrollo y el funcionamiento de las redes 
locales de actores, incluidas en las comunidades, en la cadena de 
producción forestal. En un estudio paralelo Cano (2012) ha demostrado 
que esas redes existen en relación con la extracción de los PFNM y en el 
Capítulo 3 se observa que estas redes también están desarrollando en la 
cadena de producción de madera. Comprender la dinámica de estas redes 
es importante para apoyar MFC en la región. 

 Los	mercados	para	la	conservación. La acción de desarrollar empresas 
forestales comunitarias (CFE) es un proceso que implica la organización 
de la producción y asegurar el suministro adecuado de las necesidades 
financieras. Diferentes modelos de estructuras organizativas se han 
intentado en el Norte Amazónico Boliviano, por ejemplo las cooperativas, 
empresas sociales y empresas conjuntas. En este proceso, las distintivas 
formas de la gestión de los principales productos comerciales, como 
castaña Brasil y madera influyen en su rendimiento. Este rendimiento 
influye directamente en las comunidades al unirse a estas organizaciones. 
Yo sostengo que los factores culturales y sociales, como la heterogeneidad 
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y patronazgo son los factores que también determinan su éxito o fracaso y 
no sólo su rendimiento financiero.

 Por otro lado, la mayoría de las políticas promueven producción a gran 
escala. La integración entre los ciclos de producción, transformación y 
comercialización, tiene gran importancia para los incentivos que pueden 
prestarse para fortalecer la producción comunal o prestación de servicios 
demandadas por las comunidades, como la financiación, caminos, 
electricidad. Por ejemplo, producción de castaña típicamente garantizada 
por créditos de corta duración que actualmente reciben informalmente 
mediante habilito (Cano, 2012). La comprensión de estos modelos será de 
alta prioridad en el momento de la implementación de mecanismos como 
REDD u otros para la conservación.

 Modelización	de	la	SES	a	nivel	regional. Esta tesis doctoral se ha dado 
amplia evidencia de la importancia en el enfoque de SES. El refinamiento 
de dichos elementos conceptuales es consistente con la comprensión no 
sólo CFM, sino la resilencia de las regiones. Este concepto debe comenzar 
a integrarse aún más en el análisis de cómo las regiones pueden sobrevivir 
en el tiempo. Aunque se ha realizado una interpretación más conceptual 
de la SES, es evidente que un enfoque práctico para su comprensión es 
crucial. En este caso, el análisis de la capacidad de recuperación se ha 
centrado principalmente en los conceptos de adaptación y aprendizaje, 
pero es necesario para hacer frente a la conectividad, redundancia y 
diversidad. Especialmente, se debe prestar atención a la coherencia de 
la gobernanza regional y nacional de bosques y otras tierras. Propongo, 
pues, para estudiar las interacciones de los procesos a nivel macro-meso-
micro en que esto permitirá especificar modelos de SES.

 La	ecología	de	la	explotación	de	la	madera: Esta tesis se ha seguido 
la línea del análisis de las ciencias sociales. Sin embargo, sí reconozco 
que la ecología de uso de los recursos naturales es decisiva en la gestión 
forestal. Régimen forestal nacional de Bolivia ha dado una gran cantidad 
de información sobre la explotación forestal (por ejemplo, registros anuales 
de cortes en la ABT). Dicha información, sin embargo, es muy criticada 
de no reflejar la realidad en el campo. Sin embargo, si esta información 
representa las condiciones reales de los bosques, tanto cuantitativa como 
cualitativamente, que debe ser considerado como un punto de partida. Una 
clara identificación de la explotación de los recursos forestales y su tiempo 
de evolución a través del país no existe. Mientras las cuentas nacionales 
de Bolivia no informan sobre las existencias de recursos forestales, no 
podemos evaluar la sostenibilidad de la producción y el consumo de esos 
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recursos. Este es un campo que también se deben desarrollar para mejorar 
las actividades de conservación en la región de estudio.
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Introductie

 Het gemeenschappelijke bosbeheer (El manejo forestal comunitario/ 
MFC) ontvangt veel aandacht van internationale donateuren en 
ontwikkelingsorganisaties, voor het zijn van een geslaagde strategie voor 
het behoud van tropische bossen en het welzijn van de bewoners van 
deze bossen (Bray, 2003; de Camino, 1999; Pokorny y Johnson, 2008; 
Sunderlin et al., 2008). Momenteel is bijna 11% van de bossen en 22% van 
de landen met tropische bossen in handen van lokale gemeenschappen 
(White y Martin, 2002; Charnley y Poe, 2007). Deze tendens van 
verandering van eigendomschap is het resultaat van de teruggave van de 
boseigendomsrechten aan lokale gebruikersgroepen (Baland en Platteau, 
1999; Charnley en  Poe, 2007; Banano et al., 2007). Het gemeenschappelijke 
bosbeheer (vanaf nu: het MFC) kan worden opgevat als een nieuwe vorm 
van lokaal bosbestuur (Lise, 2000; Cronkleton et al., 2011; Larson y Petkova, 
2011). De rol van het MFC is een nieuw paradigma in het bosbeheer, welke 
een evaluatie van nog onbekende zaken, uitdagingen en gerelationeerde 
resultaten nodig maakt (Scoones, 1999; Mehta et al., 1999; Barry y Taylor, 
2007; Ostrom, 2009). Begrijpen hoe het MFC de bestaansmiddelen in 



A Quantitative Analysis of Livelihoods in Community Forestry in the Northern Bolivian Amazon

208

bosregio’s beïnvloedt is relevante kennis om nieuwe vormen van beheer 
te bereiken die een ontwerp en implementatie van ontwikkelingsbeleid 
toestaan. 

 Het positioneren van het gemeenschappelijke bosbeheer MFC in het 
bestaande bosbeleid is soms moeilijk. Aan de ene kant, wordt erkend dat 
de lokale bevolking de bossen al vele decennia en soms eeuwen gebruikt 
en beheerd (Wiersum, 1997; Shepard en Ramírez, 2011). Aan de andere 
kant is er een urgentie om het MFC in de nationale en internationale 
bosreglementen te implementeren waarbij het aan verschillende strenge 
voorschriften moet voldoen (Pokorny et al., 2012). De formele overdracht 
van de eigendomsrechten aan de lokale gemeenschappen en de opbouw 
van de lokale organisatieorganen vragen om vermenging van oude en 
nieuwe vormen van bosbeheer (Pacheco, 2005; Molnar et al., 2007; De 
Jong, 2009). Deze processen creëren hiermee vele uitdagingen voor het 
MFC om te slagen. (Dietz et al., 2003; Ostrom, 2007a; Sabogal et al., 2008). 
Om deze reden roepen de meervoudige mechanismen en veranderingen 
ten aanzien van het duurzame gebruik en de aanpassingen hierin vanuit 
gemeenschappen, verschillende vragen op als: 

 Hoe kan de lokale, nationale of internationale context de lokale 
gemeenschappen en zijn middelen op een dusdanige wijze beïnvloeden, 
dat de doelen van bosbehoud en de ontwikkeling ervan gerealiseerd 
worden? Wat zijn van effecten van de acties van het overheidsbeleid met 
betrekking tot de sociale identiteiten (gemeenschappen), hoe ontwikkelen 
lokale organisaties zich en hoe passen zij zich aan deze veranderingen in 
omgeving aan?

 In dit doctorale proefschrift wordt gebruik gemaakt van het kader 
van duurzame bestaansmiddelen en de analyse van het institutionele 
ontwikkelingskader om de taak van het MFC in de Noordelijke Boliviaanse 
Amazone gebied te begrijpen. Er wordt gekeken naar drie niveaus. 
In de eerste plaats evalueren we op huishoudniveau de graad van 
afhankelijkheid van bronnen van inkomsten van de gezinnen in de regio 
door deze te kwantificeren (In hoofdstuk 4). In de tweede plaats heb ik 
me geconcentreerd op het niveau van de gemeenschap, om de interne en 
externe factoren, die het wel of niet slagen van het MFC bepalen, te kunnen 
begrijpen (In hoofdstuk 5). Ten slotte, analyseer ik op een meso niveau 
hoe de grotere veranderingen in het politieke en economische milieu, de 
gemeenschappen en hun bestaansmiddelen gedurende de afgelopen 15 
jaar beïnvloeden (In hoofdstuk 4). In deze samenvatting worden de eerste 
resultaten geanalyseerd en de impliciete implicaties en aanbevelingen voor 
het MFC in de regio besproken. Dit alles gebaseerd op de ervaringen met 
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kwantitatieve methoden die in deze doctorale studie zijn gebruikt om het 
succes van het MFC te kunnen begrijpen. 

De	overlevingsstrategieën	in	het	Noordelijke	deel	van	de	Boliviaanse	
Amazone

 In hoofdstuk 4 worden er door middel van de kwantificering van 
familie-inkomsten, overlevingsstrategieën geïdentificeerd. Tussen de 
bovenstaande en het kapitaal om in het levensonderhoud te voorzien is 
een relatie te vinden (Scoones, 1998). Eerdere studie over deze relaties 
gebruikten voornamelijk de totale inkomsten van huishoudens en legden 
een directe verbinding met de afhankelijkheid van het bos en het gebruik 
van de hulpbronnen (Escobal enAldana, 2003; Cavendish, 2003; Vosti et al. 
2003). Ook in deze gevallen, zijn de families verwikkeld in de lokale context 
en deel van het economische gedrag dat wordt beïnvloed door socio-
economische factoren, bijvoorbeeld sociale relaties, familie, ervaringen met 
het gebruik van hulpbronnen en het opleidingsniveau. De vragen die aan 
bod kwamen waren; hoe overlevingsstrategieën, de inkomsten vanuit het 
bos en het kapitaal van de bestaansmiddelen tot elkaar in relatie staan 
en wat de implicaties zijn van deze relaties voor het MFC en duurzame 
bestaansmiddelen. 

 De resultaten tonen op zijn minst een zestal overlevingsstrategieën aan, 
hoewel de inkomsten uit het bos een sterke relatie hebben met de cash 
inkomsten die voortkomen uit de exploitatie van niet-hout bosproducten 
(PFNM). Hiernaast zijn deze inkomsten van groot belang voor alle 
groepen. De inkomsten afkomstig van de exploitatie van landbouw en hout 
associëren zich op het niveau van menselijk kapitaal, met andere woorden 
de educatie in en ervaringen met het beheer van hulpbronnen (3 types van 
overlevingsstrategieën definiërend). Dit suggereert dat inclusief in milieus 
waar huishoudens weinig inkomstenproducten bezitten, er meervoudige 
strategieën bestaan voor het gebruik van hulpbronnen. Deze resultaten 
contrasteren met de verwachte verklaringen in de literatuur (Belcher et al., 
2005; Vedeld et al., 2007; Angelsen et al., 2009), en wijzen erop dat slechts 
één of twee types strategieën dominant zijn wanneer er sprake is van een 
hoge afhankelijkheid van bosproducten in het algemeen, en/ of wanneer de 
inkomstenbronnen vanuit bepaalde specifieke bosproducten erg hoog zijn. 

 De resultaten tonen ook aan dat lokale bestaansmiddelen niet alleen in 
relatie staan met de graad van afhankelijkheid van het bos, het niveau van 
de inkomsten of van specifieke bosproducten. De verschillen tussen de 
huishoudens op sociaal, economisch, menselijk en fysiek vlak beïnvloeden 
de overlevingsstrategieën. 
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 Het tweede relevante resultaat staat in relatie met de heterogeniteit van 
de overlevingsstrategieën en het kapitaal van de huishoudens, omdat deze 
niet noodzakelijkerwijs leiden tot grote verschillen in de huishoudinkomsten 
maar even wel een bron van verschil kunnen zijn in het specialisme van 
het gebruik van hulpbronnen uit het bos. Coomes et al (2004) vonden 
vergelijkbare patronen in het geval van inheemse gemeenschappen 
in de Peruaanse Amazone. In beide gevallen zijn de verschillen in 
overlevingsstrategieën gerelationeerd met de graad van specialisatie 
(meer inkomsten afkomstig van minder bronnen). Om het MFC te 
implementeren moet er getoetst worden of de duurzame bestaansmiddelen 
in de gemeenschappen afhankelijk zijn van het bos, maar ook van de 
diversificatie van de gebruiksstrategieën van het bos. Een meer integrale 
visie op het gebruik van de bronnen is relevant. Bijgevolg is niet alleen te 
verwachten dat de diversificatie van het bos de levensomstandigheden van 
families kan verbeteren, maar ook dat de variatie in lokale behoeften aan 
bestaansmiddelen hiermee kan voortbestaan.

 De implicaties van deze resultaten stellen dat de analyse en kennis 
van de sociale en menselijke aspecten in het bosbeheer, de analyse van 
de economische waarde van de hulpbronnen moet aanvullen. Bij het 
erkennen van deze interactie en de complementariteit van kapitaal van de 
bestaansmiddelen, zou het MFC deze elementen kunnen gebruiken om 
de situatie van ongelijkheid en inefficiënte gebruik van hulpbronnen aan te 
snijden. 

 Op zichzelf impliceert dit dat de ontwikkeling van het beleid en beheer 
van natuurlijke hulpbronnen bij de variatie in de overlevingsstrategieën 
specifiek in gedachten moet worden gehouden. Bijgevolg moeten de 
normen van het bosgebruik overwogen worden op gemeenschapsniveau 
om compensatiemechanismen tussen de leden van de gemeenschap te 
ontwikkelen.

Hoe	het	succes	van	lokaal	bosbestuur	gemeten	kan	worden.

 In hoofdstuk 5 wordt het concept en de bepaling van het succes van het 
MFC op gemeenschapsniveau geanalyseerd. De onderzoekers die tot nu 
toe het succes van MFC bestudeerden benadrukten het mulitdimensionele 
karakter, omdat de testresultaten zeer complex zijn (Pagdee, 2006; Ostrom, 
2007; Agrawal, 2012). Er bestaan meerdere factoren die het succes van het 
MFC beïnvloeden, deze factoren zijn afhankelijk van de relaties en de normen 
van het succes van elke dimensie (Agrawal, 2001,2007; Poteete en Ostrom, 
2004). Toch kan meten van het succes van MFC, vanuit een systematisch 
perspectief, verbonden worden met de factoren die het succes verklaren 
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(Ostrom, 2009; Renaud et al., 2010). Om de methodologische problemen 
met betrekking tot de identificatie van deze relaties te overkomen, heb ik 
een kwantitatieve focus toegepast om het succes van het MFC te meten. 

 Een van de belangrijke relaties in de analyse van de normen van het succes 
van het MFC, bestaat uit het begrijpen van het geformaliseerde beleid (dat 
de implementatie van PMF uitvoert) en de informele relaties.Het bosbeheer 
op gemeenschapsniveau moet een dergelijk plan implementeren, en moet 
voldoen aan administratieve processen opgelegd door de Boliviaanse 
wetgeving inzake bosbeheer.

 De analyse toont aan dat de aanwezigheid van leiders in de gemeenschap 
met kennis en ervaring in de exploitatie van het hout, een positieve correlatie 
heeft met de ingebruikname van het PMF. Andere onderzoekers hebben 
gewezen op de kennis en ervaringen als belangrijke factoren die bepalen 
of de gemeenschappen in staat zijn om ze volledig te kunnen toepassen 
(Biedenweg, 2009; Duchelle, 2009). Er is echter weinig bekend over wat de 
implicaties zijn en wat de mate is van verbondenheid van zulke factoren van 
normen van succes van het bosbeheer in de gemeenschap.
 
 Hierbinnen zijn de gemeenschappen in de Noordelijke Boliviaanse 
Amazone, die succes hebben met de toepassing van het MFC, los van de 
formele processen begonnen met het monitoren van de hulpbronnen zoals 
hout en kastanjehout. Dit suggereert dat de gemeenschappen in hoge mate 
afhankelijk zijn van de stimulans door inkomsten vanuit de hulpbronnen in 
het bos zoals het geval is in Bolivia (Stoian, 2000; Duchelle, 2009). Deze 
resultaten, werpen de vraag op of een dergelijke capaciteit om toezicht te 
houden, die men als nodig ziet om duurzaam beheer van de hulpbronnen 
te verzekeren, succesvol kan zijn in omstandigheden waar een dergelijke 
stimulans ontbreekt (Chhatre y Agrawal, 2008; Gregersen et al., 2004; 
Rustangi, et al 2010). 

 Een aspect dat wordt benadrukt is dat niet alle succesfactoren dezelfde 
richting op wijzen. In Bolivia, terwijl de gemeenschappen formele 
procedures nakomen, kan men zich op de juiste manier organiseren om de 
PMF te implementeren. Ook heeft men zich aangepast aan de houtmarkt 
en tegelijkertijd aan het veeleisende duurzame beleid (administratief 
gezien). Echter, hebben de gemeenschappen processen van monitoren 
geïmplementeerd die alleen gerelationeerd zijn aan sociale netwerken. Er 
kan worden geconcludeerd dat zowel de formele voltooiing als de informele 
processen (zoals het monitoren) geïnterpreteerd kunnen worden als normen 
van succes van het MFC. Deze resultaten suggereren dat de formele 
toepassing van de legalisering van het bos, niet de lokale capaciteiten 
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van bosbeheer erodeert, zoals eerder werd gesuggereerd (Medina en 
Pokorny, 2007; Pacheco, 2012). Bovendien suggereren de resultaten dat 
de toepassing van PMF de gemeenschappen niet zou moeten limiteren 
om tot de houtmarkt toe te treden. Even wel kan men bevestigen dat 
de ontwikkeling van MFC in processen van formeel en informeel beleid 
mogelijk is, maar wel afhankelijk van de verwachtingen op de lange termijn 
die gegeven worden door de nationale politiek.

 De resultaten van de analyse tonen ook aan dat met het bestaan van 
capaciteiten bij de leden van de gemeenschap voorzichtig moet worden 
omgegaan omdat er gevaren van onjuist bosgebruik bestaan. Waneer 
leden relaties hebben met mensen die zich bezig houden met de exploitatie 
van hout kan er uiteraard sprake zijn van tegenstrijdige belangen (Pellegrini 
en Dasgupta,2009; Cano, 2012). De resultaten tonen aan dat netwerken 
van kleine groepen die hout exploiteren en commercialiseren een 
belangrijke factor zijn in de bossector van Bolivia. Dit suggereert dat de 
gemeenschappen die de PMF implementeren capaciteiten zouden moeten 
ontwikkelen die nodig zijn om een succesvolle relatie te vormen in deze 
netwerken. 

 In de context van het MFC, spelen vooral het regionale en nationale 
bestuur een doorslaggevende rol in het slagen van de gemeenschappen 
in het MFC. Daaruit volgend is het relevant om de analyse van de 
processen, die de resultaten van de organisatorische ontwikkeling van de 
gemeenschappen dragen, te incorporeren.

De	aanpassing	van	de	gemeenschap	aan	belangrijke	veranderingen	
en	de	ontwikkeling	van	socio-ecologische	duurzame	systemen

 In hoofdstuk 6 heb ik me geconcentreerd op de analyse van de 
veranderingen in het «milieu» van de gemeenschappen, zijn effecten op de 
aanpassingen van de gemeenschap en de lokale bestaansmiddelen. Het 
is breed erkend dat de institutionele en socio-economische factoren en de 
veranderingen door de tijd, effect hebben op het gemeenschappelijke bestuur 
van de bossen (Wiersum, 1995; Sabogal et al., 2008). Niettemin bestaan er 
verschillende ideeën over hoe deze veranderingen de productiesystemen 
en het gebruik van de hulpbronnen beïnvloeden (Homma, 1994; Assies, 
1997; Stoian y Henkemans, 2000; Stoian, 2005),  evenals dat duurzaamheid 
afhankelijk is van de interactie van de samenleving en het ecosysteem 
(Holling et al., 2003; Christensen and Krogman, 2012). Dit alles heeft een 
gewichtige relatie met de ontwikkeling van het MFC of stemt zich af aan de 
legalisatie en de politiek van de tijd. 
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 Dit hoofdsstuk presenteert kwantitatieve en kwalitatieve resultaten 
over de historische en recente veranderingen van de afgelopen 
decennia. De resultaten suggereren dat na het proces van teruggave van 
eigendomsrechten, de gemeenschappen niet alleen de omstandigheden van 
de verkoop van hun producten hebben verbeterd (Stoian, 2000; Pacheco, 
2010; Cano, 2012), maar ook nieuwe condities op het sociale, economische 
en productie vlak hebben gegenereerd. Toch zijn er verschillende scenario’s 
in de tendens van schijnbare homogene veranderingen. De initiële 
condities en mogelijkheden met betrekking tot de hulpbronnen zijn relevant 
in de bosbouw gemeenschap, te wijten aan de kwetsbaarheid voor de 
economische situatie van dat moment van de PFNM. Bovendien definiëren 
de initiële condities en mogelijkheden van de hulpbronnen de graad van 
concurrentie tussen de leden van de gemeenschap en de intensivering van 
het gebruik van hulpbronnen uit het bos. Al deze variabelen, hebben directe 
of indirecte invloed op de agrarische cyclus die door de bewoners van de 
Noordelijke Amazone van Bolivia wordt uitgevoerd (Assies, 1997; Homma, 
2002). 

 We vervolgen de interpretatie van de elementos waarvan de effecten 
het Sistemas Socio Ecológicos (SES) beinvloeden. Met dank aan de 
bevolkingsgroei en het gebruik van de hulpbronnen, is het MFC is een 
strategie om zich aan te passen aan de regionale tendensen van regionale 
en lokale veranderingen in de bestaansmiddelen van de gemeenschap. 
Daarom, concludeert de analyse dat de ecologische en economische 
veranderingen die de evolutie van de lokale gemeenschap beïnvloeden de 
regionale processen zouden moeten aanvullen. 

 Als de gemeenschappen hun eigen bestuurmogelijkheden handhaven 
(comunidades), is het nodig om de belangrijkste functionele capaciteiten 
in de gemeenschappen volgens de económische en ecologische aspecten 
te identificeren. Het is een mogelijk scenario dat, wanneer de manier 
van het bosgebruik gehandhaafd wordt volgens de actuele parameters, 
er een kettingreactie van de sociaal organisatorische dynamiek bestaat. 
Als consequentie, bij het verklaren van de actuele praktijken van het 
gebruik van de hulpbronnen moet in achting worden genomen dat de 
graad van afhankelijkheid van trajecten in de economische en ecologische 
dynamieken op de rand staan van sociale ontwikkeling. Om deze reden 
kan er geconcludeerd worden dat het beheer van de veerkracht van het 
systeem afhankelijk is van de regionale context.
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Conclusies	en	aanbevelingen

 Voor deze studie, heb ik gebruik gemaakt van kwalitatieve methoden en 
in het bijzonder van een multivariabele kwantitatieve analyse. Ten einde 
van het oprichten van formele relaties tussen de verschillende schijnbaar 
niet gerelationeerde factoren en de correlatie tussen de duidelijk wel 
gerelationeerde variabelen (Agrawal, 2003, Pagdee et al., 2006; Rudel, 
2006). Mijn resultaten suggereren dat deze multivariabele analyse kan 
helpen bij het identificeren van gaten in de kennis, de tendens in de 
ontwikkeling en in de leidende veranderingen van het MFC. Vanuit deze 
ervaring, kan ik de volgende resultaten van de theoretische implicatie die 
dit proefschrift draagt samenvatten:

1. De afhankelijkheid van het bos impliceert lange termijn verwachtingen, 
omdat deze de lokale bevolking monetaire en niet monetaire inkomsten 
verschaft. Toch, wordt deze afhankelijkheid strak bepaald door de 
lokale, sociale en economische instituties (in de breedste zin). Deze 
sociale invloeden definiëren hoe de gemeenschappen hun relatie 
met de productie systemen behouden en, hierom de duurzame 
karakteristieken en het gebruik van de hulpbronnen.  Desalniettemin, 
hoeven de veranderingen in het gebruik van de hulpbronnen (en 
de afhankelijkheid van deze) niet persé het resultaat te zijn van de 
formalisering van de gebruiksrechten van deze hulpbronnen, noch 
van de rationele kostenanalyse of van het toepassingsysteem van 
ontwikkelde regels, maar van de doelmatigheid en helderheid van de 
nieuwe gebruiksvormen van de hulpbronnen. Hoe zijn deze nieuwe 
vormen van duurzaam gebruik afhankelijk van de sociale factoren en 
staan zij de specialisatie van de duurzame bestaansmiddelen toe, zou 
de volgende vraag kunnen zijn om te slagen in duurzaamheid.

2. Het bestaan van commerciële inkomsten uit de bossen staat vormen 
van specialisatie toe tussen de bewoners van het bos, die kunnen 
beïnvloeden hoe de lokale organisaties zich kunnen evolueren. De 
specialisatie en de vorming van lokale groepen is een proces dat 
afhankelijk is van de portefeuille bosproducten. Dit is belangrijk omdat 
de portefeuille in hoge mate gediversifieerd is, gerelationeerd met de 
meest marginale groepen, en weinig ruimte geeft voor de promotie van 
mogelijkheden van specifieke groepen. Aan de andere kant is dit een 
proces dat bedreiging impliceert voor de minder bedeelde groepen op 
de lange termijn. Hierom, moet de norm voor eventuele veranderingen 
door de tijd heen geanalyseerd worden, om evenwicht in beide 
tendensen te krijgen.
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3. Het concept van de donaties van de duurzame bestaanmiddelen 
is adequaat om de sociale en menselijke aspecten van de lokale 
overlevingsstrategieën te analyseren. Dit is een normatieve zorg 
omdat hij veronderstelt dat dit kapitaal het behoud van diversiteit van 
bestaansmiddelen toestaan (specialisatie). Toch, middels het gebruik 
van dit concept kan men begrijpen hoe lokale bestaansmiddelen 
zich gaan ontwikkelen volgens sociaal, economische en ecologische 
veranderingen.

4. De analyse van de context van bosbeheer en diens veranderingen 
zijn fundamenteel om te begrijpen en te kunnen ingrijpen in de 
gemeenschappelijke ontwikkeling en het bosbeleid. Het organisatorische 
aspect van het gemeenschappelijke beleid van de bossen is belangrijk 
om de beleidscapaciteit te identificeren en kwantificeren. Toch zou 
de gemeenschappelijke ontwikkeling in consideratie moeten worden 
genomen in de lokale overheid; ik stel voor om de ‘theorie van 
marktovergangen’ te gebruiken voor de analyse van de veranderingen 
in bestuursvormen van bosbeheer, als basis om te bepalen hoe 
de institutionele aanpassingen (bijvoorbeeld veranderingen in 
eigendomsrechten) het bosbeleid en de verschillende actoren 
beïnvloeden (vooral in de gemeenschappen). Dit impliceert een analyse 
op gemiddeld niveau (trapsgewijs, dat wil zeggen, de voordelen, de 
facilitatie en de sociale lessen) van de huidige bestuursvorm en diens 
implicaties voor de MFC.

5. De focus op de sociaal ecologische systemen (SES) is passend in 
de context van het MFC, om te begrijpen hoe de patronen van de 
verschillende veranderingen de gemeenschappen beïnvloeden. 
De concepten van de veerkracht en aanpassing zijn nuttig om te 
reflecteren over de capaciteiten in de gemeenschap om zich aan te 
kunnen passen. Deze concepten hebben desalniettemin aangetoond 
dat om te begrijpen welke veerkracht de SES hebben, het nodig is om 
de regionale karakteriseren erbij te betrekken (zoals de connectie en 
de interactie tussen de verschillende overheidsniveaus). Daarom is het 
evident dat de analyse van de sociale, económische en ecológische 
veerkracht op zijn minst op drie niveaus geëvalueerd moet worden: 
huis, gemeenschap en regio.
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Benodigdheden	voor	verdere	studie	in	de	regio

 Volgens de resultaten gepresenteerd in dit proefschrift kan men 
concluderen dat er een serie van behoeften aan onderzoek bestaat in het 
studiegebied, namelijk:

 De	 ontwikkeling	 van	 lokale	 netwerken	 en	 het	 gebruik	 van	
hulpbronnen. Het is van belang om de ontwikkeling en het functioneren van 
de lokale netwerken, inclusief die van de gemeenschappen en de ketting 
van bosproductie te begrijpen. In een parallelle studie, Cano (2012) toonde 
aan dat deze netwerken in relatie tot de winning van het PFNM staan. In 
hoofdstuk 4 kan men observeren dat deze netwerken zich ook ontwikkelen 
in de ketting van houtproductie. De dynamiek van deze netwerken begrijpen 
is belangrijk om het MFC in de regio te ondersteunen. 

 De	markt	voor	het	behoud. Het ontwikkelen van bosbedrijven van de 
gemeenschap is een proces dat de organisatie van de productie impliceert en 
de adequate verstrekking van financiële behoeften verzekerd. Verschillende 
modellen van organisatieve structuren zijn uitgeprobeerd in de Noordelijke 
Amazone van Bolivia, bijvoorbeeld met coöperatieven en sociale en private 
bedrijven. In dit proces beïnvloeden de verschillende beleidsvormen van 
de commerciële producten, zoals kastanjehout en hout en hun rendement. 
Dit rendement beïnvloed direct de vereniging van de organisaties in deze 
gemeenschappen. Ik ondersteun de culturele en sociale factoren, zoals 
de heterogeniteit en het patroon van factoren die ook het succes of de 
mislukking bepalen en niet alleen het financiële rendement.

 Aan de andere kant bevordert de meerderheid van de politiek de productie 
op grote schaal. De integratie tussen de cycli van productie, transformatie en 
commercialisatie, hebben groot belang bij de stimulering die versterking kan 
verlenen aan de gemeenschappelijke productie of de gevraagde diensten 
voor de gemeenschappen, zoals de financiering, wegen en elektriciteit. 
Bijvoorbeeld de productie van kastanjehout die meestal garant staat voor 
korte termijn leningen die nog op een informele manier “habilito” ontvangen 
(Cano 2012). Het begrip van deze modellen zal van hoge prioriteit zijn op 
het moment dat mechanismen zoals REDD en andere geïmplementeerd 
worden voor behoud.

	 Het	model	van	de	SES	op	regionaal	niveau. Dit doctorale proefschrift 
heeft breed bewijs gepresenteerd van het belang van de focus op SES. 
De operationalisering van de conceptuele elementen is consistent voor het 
begrip van niet alleen de CFM, maar ook van de veerkracht van de regio’s. 
Dit concept moet beginnen met de integratie in de analyse van hoe regio’s 
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kunnen overleven in de tijd. Hoewel een meer conceptuele interpretatie van 
de SES uitgevoerd is, is het duidelijk dat een praktische benadering cruciaal 
is voor het begrip hiervan. In dit geval heeft de analyse van de capaciteiten 
van het herstel zich vooral gericht op concepten van aanpassingen en 
lessen, maar het is ook nodig om verbindingen, overbodigheden en 
diversiteit het hoofd te bieden. Er moet vooral aandacht gegeven worden 
aan de samenhang tussen het regionale en nationale overheid. Ik stel voor, 
om de interacties van de processen op macro, meso en micro niveau te 
bestuderen, dit zal helpen in het specificeren van modellen zoals de SES.

 De	ecologie	van	de	houtexploitatie: Dit proefschrift heeft de lijn van 
analyse in de sociale wetenschappen gevolgd. Ik erken dat de ecologie van 
gebruik van natuurlijke hulpbronnen van cruciaal is belang in het bosbeheer. 
Het Nationale Boliviaanse Bosbouw regime heeft veel informatie beschikbaar 
gesteld over bosexploitatie (bv. jaarlijkse verslagen van rechtbanken in 
ABT). Dergelijke informatie is echter bekritiseerd voor het niet beschrijven 
van de lokale realiteit op het platteland. Echter, wanneer deze informatie 
wel degelijk de feitelijke omstandigheden in de bossen vertegenwoordigt, 
zowel kwantitatief als kwalitatief, kan deze worden beschouwd als een goed 
uitgangspunt. Een duidelijke identificatie van de exploitatie van bossen en 
hun tijdsevolutie bestaat niet. Terwijl de nationale rekeningen? van Bolivia 
geen verslag doen over de voorraden van het bosbestand, kunnen we de 
duurzaamheid van de productie en consumptie van deze middelen niet 
beoordelen. Dit is een gebied dat ook moet worden ontwikkeld om het 
behoud activiteiten in de regio van het studiegebied te verbeteren. 
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