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A framework for analysing contextual factors shaping forest-poverty dynamics 

 

 

Abstract 

Forest and tree-based landscapes represent complex social-ecological systems. In tropical and 5 

subtropical regions, these landscapes are home to hundreds of millions of resource-poor people. 

Gaining a better understanding of how contextual factors influence forest-poverty dynamics is 

essential for the design, targeting and implementation of effective policy instruments and 

interventions to alleviate poverty. In this article we present an innovative framework for 

exploring the social, economic, political, institutional and environmental factors affecting 10 

forestry-poverty dynamics. We use two examples of widely used forest management and 

conservation interventions, namely protected areas and community forestry, to illustrate how 

these factors can take multiple roles in complex causal chains of processes of social and 

environmental change in forest and tree-based landscapes. We highlight how future research can 

provide a more comprehensive understanding of the processes and contexts shaping forest-15 

poverty dynamics, including elucidating the differentiated effects of different drivers of change 

on multiple social and environmental outcomes over time. 
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1. Introduction   

Forest and tree-based landscapes play an increasingly important role in transitions to 20 

sustainability, including local, national and global efforts to reduce poverty and improve well-

being based on sustainable land management (Miller et al., in this issue, Oldekop et al., 2020). 

Over the past three decades, scholars have made substantial theoretical and empirical advances 

to identify and characterise the socio-economic, political and biophysical processes and 

conditions that influence forest-poverty dynamics (Geist and Lambin, 2002; Phelps et al., 2009; 25 

Miller and Hajjar, 2020). In addition to shaping forest-poverty dynamics directly, these 

processes and conditions create diverse contexts within which policy operates to affect social, 

economic and environmental change. 

Advances in understanding forest-poverty dynamics have been catalysed by the 

development of theoretical frameworks that enable us to categorise social, economic and 30 

environmental systems and their components (e.g., Geist and Lambin 2002; MEA, 2005; 

Ostrom, 2009; Díaz et al., 2015), along with accompanying empirical work to understand how 

these factors and their interactions influence the livelihoods of communities living in forests and 

tree-based landscapes (e.g., Persha et al., 2011; Vang Rasmussen et al., 2019). A better 

understanding of contexts and how they shape change in forests and tree-based systems is 35 

essential for the design, targeting and implementation of more effective forest-based policies 

and interventions to address poverty. 

In this paper, we first bring together theoretical elements from multiple research strands, 

including land use change, political science, economics and political ecology. We then present 

an original theoretical framework to better understand and estimate the multiple effects that 40 

socio-economic, political and biophysical factors operating in forests and tree-based systems 

can have on forest-poverty dynamics (Figure 1). We then use two widely implemented forest 

policy interventions, namely protected areas and community forestry, to demonstrate how our 

framework can be used to analyse and understand the contexts and interrelationships shaping 

forest-poverty dynamics. We end by providing some insights as to how the field of forests and 45 

livelihoods might move forward to better understand how drivers and contexts interact over 

time and space to shape forest-poverty dynamics. 

 

2. Frameworks to contextualise forest-poverty dynamics 

Over the past thirty years scholars have produced various analytical frameworks to examine and 50 

interpret the connections among the multiple components of socio-economic, political and 

biophysical systems. Notable examples include the Ecosystem Services and Human Well-being 

framework developed as part of the Millennium Ecosystem Assessment (MEA, 2005), Elinor 

Ostrom’s Social-Ecological System’s framework (Ostrom, 2009) and the conceptual framework 

for the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 55 



3 
 

(Díaz et al., 2015). These frameworks highlight linkages between the various dimensions of the 

natural environment and social, economic and political systems. Linkages include direct 

relationships (e.g., human well-being benefits derived from ecosystem services), feedback loops 

linking multiple mechanisms (e.g., relationships within and between governance systems, 

resource users and ecosystems) and dynamics across temporal and spatial scales.  60 

Other frameworks have sought to describe causal pathways and use overlapping 

terminologies to disentangle their individual components and mechanisms (e.g., Shaw, 1989; 

Lüdeke et al., 2004). Geist and Lambin’s (2002) characterisation of deforestation drivers, is 

perhaps the most commonly used classification of socio-economic, political and biophysical 

factors influencing forest cover change, and makes a clear distinction between underlying and 65 

proximate causes. Geist and Lambin (2002) define proximate and underlying causes in terms of 

their position within a causal pathway, with proximate causes directly linked to outcomes (e.g., 

logging) and underlying causes preceding them (e.g., road construction, which facilitates 

logging). These frameworks designed to characterise social-ecological systems are useful 

analytical tools to conceptualise and empirically analyse relationships among disparate socio-70 

economic, political and biophysical factors. However, they provide insufficient insight to 

identify how these factors constrain or potentiate the efficacy of levers of change (e.g., market 

dynamics, rural-urban migration, infrastructure development or the establishment of protected 

areas - see Hajjar et al. a, in this issue). Frameworks derived from quantitative causal inference 

analyses and natural resource economics provide additional insights into the relationship among 75 

different factors by classifying them as drivers, mediators and moderators to analyse causal 

pathways and estimate the effects of individual components within a system (Ferraro and 

Hanauer, 2014a). In this context, ‘mediators’ are defined as the mechanisms or intermediate 

steps through which drivers (and potential levers of change, as described in Hajjar et al. a, in 

this issue) exert their effect (Figure 2a). In contrast, ‘moderators’ act as contextual processes 80 

and conditions that influence the magnitude of the effect that a driver (and potential lever of 

change) can exert and, thus, its outcome. 

 

3. A framework for analysing how social, economic, political and environmental contexts 

influence forest-poverty dynamics 85 

Socio-economic, political and biophysical factors are often missing from analyses of forest-

poverty dynamics (Jagger et al., in this issue, Hajjar et al., b in this issue), but they are important 

because they provide some of the spatial, temporal and contextual factors that shape both forest-

poverty dynamics as well as potential levers of change. A failure to consider these factors in 

policy design and implementation can waste resources, lead to sub-optimal results, and in some 90 

instances drive unintended negative social and environmental outcomes (Dyngeland et al., 

2020).  
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We use the conceptual definition of forest-poverty dynamics developed by Jagger et al. 

(in this issue), which emphasises the role of forests in shaping well-being, mitigating risks, and 

influencing movements in and out of poverty. Our aim is to help develop an analytical 95 

framework to better understand and estimate how contextual factors can affect policy 

interventions and forest-poverty dynamics. Commonly used analytical frameworks 

predominantly organise factors affecting forest-poverty dynamics in hierarchical (e.g., Geist and 

Lambin 2002) or nested (Ostrom, 2009) configurations. Within these frameworks, contextual 

factors occupy individual fixed roles. However, contextual factors can at times act as drivers, 100 

mediators, moderators or outcomes (see Figures 2b and 2c). The specific roles that these factors 

play within causal chains have a direct bearing on the potential of policy interventions. A key 

strength of our framework (Figure 1), is that contextual factors can simultaneously operate as 

drivers, mediators, moderators and outcomes, with their respective position within causal chains 

being specific to the analysis being conducted (Figure 2). 105 

 The factors relating to socio-economic, political and biophysical factors that we present 

to illustrate our framework were jointly identified through literature reviews by authors of 

chapter 4 of the global assessment ‘Forest, Trees and the Eradication of Poverty: Potential and 

Limitations’ (Miller et al., 2020) and iteratively discussed over multiple meetings and 

exchanges. We examine a wide range of key socio-economic, political and biophysical factors 110 

that have influenced, and are likely to continue to influence, forest-poverty dynamics over short- 

and long-time horizons. These factors are organized around a causal analytical framework to 

enable analyses of their effects on forest-poverty dynamics. Given the changing and contested 

nature of forest-poverty dynamics, our list of factors may not be exhaustive and exclude factors 

that are highly localised and situation specific. However, the factors presented here are broadly 115 

discussed in the literature and are key to understanding potential variation in forests-poverty 

dynamics in diverse settings around the world, and especially in forest-rich low and middle-

income countries. 

The categorisation and ordering of these factors into socio-economic, political and 

biophysical factors is but one way they may be categorised. We recognise that factors often 120 

straddle multiple contexts. Furthermore, the contexts and the multiple factors within them are 

not independent from each other: they often co-occur over space and time, and interact in 

multiple and complex ways (Fig 2b and 2c). Our empirical understanding of how these contexts 

and factors work together to shape forest-poverty dynamics remains limited due to analytical 

constraints, such as limited availability of longitudinal data (Jagger et al., in this issue, Hajjar et 125 

al., b in this issue). By demonstrating how our framework can be operationalised, we aim to 

provide a more rigorous analytical perspective of how to study socio-economic, political and 

biophysical factors and the factors shaping forest-poverty dynamics and better inform forest-

based development interventions. 
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 130 

4. Social, economic, policy, and environmental contexts relevant to forest-poverty 

dynamics 

Large-scale social factors are key determinants of local forest-poverty dynamics. These factors 

can originate outside forests and tree-based systems and may operate at national (e.g., armed 

conflict (Do and Iver, 2010)) or international scales (e.g., consumption patterns (Oldekop et al., 135 

2020)), exert influence at more localised scales (e.g., rural outmigration (Oldekop et al., 2018)), 

and be intrinsic to individuals, communities or societies (e.g., gender norms, identity and culture 

(Agarwal, 2001)). Feedback loops signify that these factors both shape and are shaped by the 

social context within which they take place; they may impact upon local forest-poverty 

dynamics through national-level policies that are often implemented at sub-national levels. 140 

More intrinsic characteristics and elements, such as identity, culture, social capital and 

associated local norms, have profound implications for livelihoods and forest use.  

 Economic factors shaping social and environmental change in forests and tree-based 

landscapes reflect multiple political, financial and market-related processes. Typically, 

economic and political forces originate outside forests and tree-based systems and represent 145 

contexts shaped primarily by external actors and institutions, including international markets 

and international agreements (Rudel, 2007; Seymour and Harris, 2019). Important economic 

factors include overseas development assistance (Waldron et al., 2017) and global financial 

flows (Folke et al., 2019); global and local market dynamics (FAO, 2019; Kusters et al., 2006), 

including increased demand for agricultural commodities that are linked to deforestation (Curtis 150 

et al. 2018); and investments in infrastructure that facilitate the movement of goods and people 

(Oldekop et al., 2020). 

 The political and policy context frames the ways in which institutions, discourses, 

stakeholders, and power interact with and within forest-poverty dynamics. Many of the actions 

and resources required to maximise the potential of forests to contribute to economic growth 155 

and poverty alleviation are linked to the effective design and implementation of institutions. 

Commonly understood as “humanly devised constraints that shape human interaction or the 

rules of society” (North, 1990, pg. 3), institutions determine the structure of formal and informal 

power arrangements and include social norms, customs, and informal rules that are locally 

devised and locally enforced, as well as more formalised laws, agreements and policies 160 

implemented by governments, non-governmental and international organisations at local, 

national and international scales. Effective institutions are a necessary condition for well-

functioning social and economic relations and economic development (North, 1990), and are 

thus an important part in the analysis of natural resource use and poverty. Numerous factors 

operate within the political and institutional context, including tenure and property rights 165 

(Blackman et al., 2017); decentralisation (Friis Lund et al., 2016); elite capture (Persha and 
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Andersson, 2014); illegal activities and corruption (Kleinschmit et al., 2016); voluntary 

sustainability standards (Potts et al., 2014); a range of government support factors such as 

subsidies, credits, social protection mechanisms (Dyngeland et al., 2020); and agricultural 

technologies (Meyfroidt and Lambin, 2011). 170 

 Environmental factors, including location, topography, natural resource endowment, 

and climatic conditions, have a strong influence on the relationship between forests and people 

and can be key determinants of policy outcomes (Hajjar et al., 2020). For example, protected 

areas in remote locations with lower levels of market access have lower levels of deforestation 

(Ferraro et al., 2011). Similarly, forest ecotypes are key mediators of social and environmental 175 

outcomes of community forestry (Hajjar et al. 2020). However, the biophysical factors are 

predominantly time invariant and, in the case of climate change, the effects are often of slow 

onset and characterised by feedback loops and long-time lags (Trumbore et al., 2015). These 

factors and processes are thus extremely difficult to change through policy interventions and 

often characterise boundaries, constraints and limits to forest dynamics and livelihood activities. 180 

 

5. Using the framework to understand social, economic, political and environmental 

contexts: the case of protected areas and community forestry. 

We illustrate how socio-economic, political and biophysical factors relate to each other and can 

take on multiple roles as drivers, mediators, and moderators of social and environmental change 185 

in forest and tree-based landscapes using two policy examples: protected areas and community 

forestry. These examples represent but two forest-linked policies from a much larger portfolio 

of possible interventions (see Hajjar et al. 2021) and are not exhaustive in their depiction and 

analysis of all possible socio-economic, political and biophysical contexts. However, they 

represent two globally important forest and tree-based landscape conservation and development 190 

policies. As such, they provide an opportunity to explore how policies intersect with multiple 

contextual factors to shape forest-poverty dynamics. 

 

5.1. Protected areas  

Protected areas are a cornerstone of forest conservation (Watson et al., 2014, Oldekop et al. 195 

2016). Several large-scale, data-driven studies that specifically sought to control for numerous 

socio-economic factors, have demonstrated that protected areas can be key drivers of poverty 

reduction and improved well-being (Andam et al., 2010; den Braber et al., 2018; Naidoo et al., 

2018, Figure 2b). One of the mechanisms or mediators through which protected areas reduce 

poverty is tourism-related infrastructure (Ferraro and Hanauer, 2014b; den Braber et al., 2018), 200 

which provides opportunities for income generation for local communities. The poverty 

alleviation effect of protected areas is influenced or moderated by roads, which facilitate access 

(Ferraro et al., 2011): the poverty alleviation effect of remote protected areas that are difficult to 



7 
 

access is lower than the poverty alleviation effect of more accessible protected areas. In addition 

to moderating protected area effects, roads can also act as drivers of deforestation by facilitating 205 

migration to forest frontiers and causing habitat fragmentation (Geist and Lambin, 2002; 

Laurance et al., 2015). This effect is mediated by various factors, including market integration 

which stimulates agricultural production and expansion (Oldekop et al., 2014; Curtis et al. 

2018) and facilitates access to forest frontiers (Laurance et al., 2015). In this example of 

protected areas, roads act both as moderators and drivers of social and environmental change. 210 

 

5.2. Community forestry 

Community forestry has been used for over 30 decades to bring together environmental 

conservation, poverty alleviation, and social justice agendas (Hajjar et al. 2020). Both 

community forestry and rural outmigration have been shown to act as drivers of poverty 215 

alleviation that lead to reductions in deforestation (e.g., Oldekop et al., 2018; Oldekop et al., 

2019; Figure 2c). One of the mechanisms or mediators through which outmigration can affect 

poverty alleviation in rural households and reductions in deforestation is through remittances, 

which provide direct cash revenue for rural households and reduce dependence on agricultural 

production and forests. In the case of community forestry, one of the mediators through which 220 

poverty alleviation and reductions in deforestation are affected is through greater access to 

forest resources, such as timber and non-timber forest products (e.g., composting materials) that 

can be sold or used as inputs for agricultural production, and thus provide an incentive for long-

term management of forests. However, both drivers (community forestry and outmigration) co-

occur in time and space, and thus have the potential to interact to jointly shape poverty 225 

alleviation and deforestation outcomes. Evidence from Mexico suggests that rural outmigration 

also acts as a mediator of community forestry. Outmigration has weakened community social 

capital and negatively influenced community forestry management institutions (Robson and 

Berkes 2011a), with potential negative environmental effects on forests (Robson and Berkes, 

2011b). Our understanding of the interactions between community forestry and outmigration, or 230 

indeed how other drivers of change interact to affect social and environmental outcomes in 

forest and tree-based landscapes, and how these interactions are influenced by broader socio-

economic, political and biophysical factors, remains a key research frontier. A better 

understanding of these relationships has implications for the design of forest-based interventions 

that are more attuned to local social and environmental dynamics (Hajjar et al. a; Ostrom 1990). 235 

 

6. Implications for forest-poverty dynamics and current knowledge gaps 

The factors that we highlight in this paper represent a wide range of socio-economic, political 

and biophysical contexts that shape forest-poverty dynamics. Although they influence forest-

poverty dynamics at very local scales, they represent processes that are often external to local 240 
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forest communities (e.g., labour markets driving rural outmigration), exert influence over large 

geographical scales (e.g., climate change) and are subject to political and economic forces 

operating at subnational, national and international scales (e.g., large-scale infrastructure 

investments). Critically, many of these contexts and factors intersect in time and space, and our 

illustrations in Figure 2 demonstrate how different factors can simultaneously act as drivers, 245 

mediators and moderators within causal chains. The multi-scalar nature of contexts and their 

complex interactions have implications for the evaluation, design and implementation of levers 

of change (Hajjar et al. b, in this issue). This includes the need for policy instruments that can 

operate across multiple geographic scales (e.g., international climate agreements that influence 

the implementation of different interventions at local scales) (Oldekop et al. 2020).  250 

Despite substantial theoretical advances, our empirical understanding of complex 

social-ecological systems, and how different socio-economic, political and biophysical factors 

intersect to shape forest-poverty dynamics, remains limited. Equally, there is a dearth of 

evidence on the effectiveness of policy instruments in the forest sector to reduce poverty. This is 

due to four key features of scholarly work to date on social-ecological systems. First, studies so 255 

far have been largely mono-deterministic (Alix-Garcia et al., 2015; Schleicher et al., 2017; 

Oldekop et al., 2019). That is, researchers have predominantly focused on trying to estimate the 

effects of single drivers or processes of change (e.g., how do remittances affect poverty in rural 

households?). Although these approaches have highlighted key drivers of change in forest and 

tree-based landscapes, they have been unable to shed light on the relative effects of different 260 

drivers of change or, more crucially, how they interact to jointly shape socio-environmental 

outcomes. Understanding policy interactions is important for maximising synergies and 

managing potential trade-offs of concurrent policies. 

Second, studies have so far largely been mono-consequential (Agrawal and Chhatre, 

2011). That is, research has focused on estimating single outcomes (e.g., how does market 265 

integration affect rural incomes?) without considering multiple, simultaneous outcomes. 

Although these studies have highlighted key relationships between drivers and outcomes, they 

have been unable to account for multiple effects. Multiple outcomes include positive and 

negative feedbacks, or unintended outcomes that might signal synergies, positive joint outcomes 

or substantial social and environmental trade-offs (Dyngeland et al., 2020). 270 

Third, studies have largely been unable to account for socio-economic, political and 

biophysical factors. This is due to: i) a lack of comparative case studies (either within or 

between countries) that explicitly focus on elucidating the role of socio-economic, political and 

biophysical factors in shaping both forest-poverty dynamics and how forest-based interventions 

and policy instruments are implemented (Angelsen et al., 2014; Jagger et al., in this issue; 275 

Hajjar et al. a in this issue); ii) insufficient integration of socio-economic, political and 

biophysical factors into quantitative analyses (Hajjar et al., 2016); and iii) insufficient use of 
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analytical tools to assess how local contexts shape the outcomes of forest-based interventions 

and policy instruments (Oldekop et al., 2020). 

Finally, most socio-economic, political and biophysical contexts are fluid and dynamic. 280 

Despite this, most studies of forest-poverty dynamics have been conducted at single points in 

time (e.g., Persha et al., 2011, Angelsen et al., 2014), thus failing to capture important shifts in 

the relationship between forests and poverty that play out over long-time horizons (Miller & 

Hajjar, 2020). Although the number of studies assessing changes over two time-points has 

increased in the past decade (e.g., Andam et al., 2011; Alix-Garcia et al., 2018; Oldekop et al., 285 

2019), there is a critical dearth of studies tracking forest-poverty dynamics over multiple time 

points (Jung et al., 2019; Jagger et al., in this issue). 

These gaps in our knowledge hamper our ability to understand important relationships 

among the numerous components of social-ecological processes, how these change over time 

and the importance of social and environmental feedback loops. Many studies conclude that 290 

forest-poverty dynamics are the outcome of irreducible complexity because they have neglected 

to examine long-term change. We therefore recommend that future research focuses explicitly 

on comparisons over time and not simply comparisons between different forest and tree-based 

landscapes. Failing to capture the temporal dimension of forest-poverty dynamics in future 

studies will continue to limit our ability to identify the levers for positive change that maximise 295 

positive and lasting outcomes for forests and people.  

To better understand the role of socio-economic, political and biophysical contexts, 

future research should place greater emphasis on longitudinal approaches, causal chains and 

comparative analyses (Hajjar et al. 2021, Oldekop et al. 2020). Advances in analytical tools, and 

the increasing availability of quantitative social and environmental data from multiple sources 300 

provide a potential way of bridging existing knowledge gaps linked to multiple outcomes of 

multiple interventions, across scales and over time (Oldekop et al. 2020). By recognising that 

individual factors may take on multiple roles, our framework is particularly well suited to the 

analysis of integrated, large-scale quantitative data and can help inform analyses to provide a 

more nuanced understanding of forest-poverty dynamics. Yet, the integration of factors that are 305 

more difficult to measure quantitatively, for example political power, agency and influence 

(Vandergeest and Peluso, 2015), into large-scale quantitative analysis remains a key research 

frontier. In addition to testing the framework using large-scale quantitative data, future studies 

should also seek to understand if and how, our framework can incorporate more qualitative 

assessments of the variegated factors that affect forest-poverty dynamics across diverse 310 

socioeconomic, political and environmental contexts. 
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Figures 
 315 

 
 

Figure 1: Framework for understanding social, economic, political and environmental 

contexts and factors influencing forest-poverty dynamics (factors within contexts are 

illustrative and not complete).  320 
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Figure 2: Causal chain linking drivers, mediators, moderators and outcomes. (a, 

adapted from Ferraro and Hanauer, 2014a), relationship between drivers, mediators 

and moderators of protected areas (b), and community forestry effects (c) on poverty 325 

and forest outcomes. 
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