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Abstract 

Attempts to encourage smallholder tree growing with policies and incentives have had variable 

outcomes, and earlier research and theories have identified various important factors in the enabling 

environment and in promotional policies. Outcome effectiveness of policies and incentives depends 

on the socioeconomic context where they are applied, the overall political and market environment, 

policy perseverance, and relevancy of incentives to target the actual hindrances for tree growing. A 

systematic analysis was carried out to complement previous qualitative research, and to clarify which 

factor combinations produce increased smallholder commercial tree growing in developing country 

contexts. We applied two-step Qualitative Comparative Analysis (QCA) to identify necessary and 

sufficient factors related to tree growing between 1990 and 2015 in Indonesian Java, Kalimantan & 

Sumatra, Lao PDR, Tanzania, Uganda, and Vietnam. Data were collected through field research in 

Tanzania and Lao PDR, and through a literature review covering all the countries. Strong tenure rights 

and demand were identified as necessary factors for tree growing and, in a few cases, they were also 

the only sufficient factors needed to trigger tree growing. Well-functioning wood markets or a strong 

tree growing knowledge base combined with direct incentives played their role as sufficient 

conditions, as they were present in most cases when tree growing area expanded. Indirect incentives 

were insignificant as an enabling factor in our case countries. A key message to policymakers is that 

governments are in a central role: firstly, in ensuring tenure rights, and secondly as knowledge service 

and incentive providers to set up sufficient enabling environments for smallholder tree growing to 

take off.   

Highlights 

 Smallholder commercial tree growing is increasing in developing countries in varying 

socioeconomic, market, and policy contexts 

 Strong land and tree tenure rights and wood demand are necessary conditions for smallholder 

commercial tree growing to take off 

 In most country cases smallholder tree growing increased when tenure rights and demand 

were combined with other enabling factors (direct incentives, knowledge, and/or market 

systems), but in a few cases they even managed to trigger tree growing on their own. 

Keywords 

Qualitative Comparative Analysis, time series, forest policy, incentive, tenure, demand, wood markets 

 

1. Introduction 

Smallholders’ interest and options in tree growing have been in increase in the last decades and 

smallholder tree growing is also promoted by international and national actors as a response to the 

growing demand for wood and other non-timber wood products. In general, planted forest area has 

increased rapidly, at an annual rate of five million hectares globally since 2000 according to the FAO 

estimate (FAO, 2010; Payn et al., 2015). Smallholders in countries, such as Vietnam and the 

Philippines, already produce a significant share of industrial wood (Bertomeu, 2008; Tan, 2011). An 

increasing role of private non-industrial tree growers is seen by many scientists and practitioners as a 
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response to negative features associated with large-scale industrial tree plantations, e.g. increasingly 

fragmented land ownership and social concerns linked to industrial plantations (Carle and Holmgren, 

2008; Malkamäki et al., 2018; Nawir et al., 2007; Roshetko et al., 2008; Schirmer et al., 2016).  

Tree plantations feature in the final stages of a forest transition process from undisturbed forests to 

mosaic landscapes (Mather, 1992; Rudel et al., 2010). They are also associated with responses to a 

degrading natural forest resource base. While the social, economic, and environmental implications 

of such a transition from natural forests towards tree plantations is arguable (Malkamäki et al., 2018), 

a variety of political agendas acknowledges the growing focus on smallholder participation in tree 

plantations (Hyde, 2019; Liu et al., 2017; Raghavan and Shrimali, 2015). A common challenge for 

smallholder tree growers is that the government policies and regulatory environment are formulated 

to govern and control natural forest conservation and management, creating barriers and perverse 

incentives for tree growing for smallholders, especially for growing native tree species (Foundjem-Tita 

et al., 2013; Mayers and Bass, 2004; Place et al., 2012; Van Noordwijk et al., 2008). Answering the 

question of what enables an increase in smallholder tree plantations may inform such domestic and 

global agendas.   

The majority of research on smallholder tree growing in developing countries, its drivers, and the 

policy framework has focused on Asia and to some extent on Latin America. Smallholder tree growing 

or tree farming in Africa is gradually beginning to receive more attention, although most research has 

been single-country case studies, and the few comparative studies on the drivers and enabling 

environment have applied qualitative methods (Hoch et al., 2009; Sandewall et al., 2015). Hence, our 

paper will fill this gap by providing an understanding of the complexities of policies enabling 

smallholder tree growing. We achieve this through a combination of quantitative and qualitative 

research in a comparative design, while still paying attention to the individual case studies. We do so 

by comparing cases from Asia, which has a longer history of smallholder tree growing, with East African 

cases where smallholder tree growing is strongly emerging. Tree plantations may serve various 

purposes from non-timber wood products to environmental protection, and services to rural and 

social development. Enabling factors for smallholder tree growing are fundamentally different 

depending on the tree growing purpose and system, and thus the focus of our study is in smallholder 

commercial timber growing. The aim is to identify the most critical factors allowing commercial tree 

growing to take off and evolve.  

In this article ‘smallholder’ refers to individual farmers, with tenure rights to small parcels of lands 

they cultivate for subsistence or commercial purposes. The relatively small property sizes require 

efficient and flexible land use, but the actual size of the land holding may vary considerably between 

countries. ‘Plantations’ are forest stands established through afforestation or reforestation by 

planting (or seeding) introduced species or one or two native species in intensively managed stands 

(Jürgensen et al., 2014).  

The research applies the Qualitative Comparative Analysis (QCA) methodology to analyze and identify 

key factors in the enabling environment for smallholder tree growing, and their change over time in 

1990–2015 in six case study countries/regions, namely Indonesian Java, Kalimantan and Sumatra 

(combined), Lao PDR, Tanzanian Southern Highlands, Uganda, and Vietnam. The research questions 

in this study are: 1) what are the necessary and/or sufficient factors for sustained smallholder tree 

growing in the case countries? 2) What roles do incentives and their effectiveness have in promoting 

smallholder tree growing in varying enabling contexts? In the following sections we first briefly 

describe the theoretical background of the study, continuing with a methodological description. The 

Results section presents the findings of the two-steps of QCA analysis and tree growing incentives. 
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Finally, we reflect the findings in more detail against the case study countries’ contexts, the limitations 

of this study, and draw some concluding remarks on our findings for further research.   

2. Theoretical background 

The literature indicated a wide array of enabling factors for increased smallholder tree planting, 

including those related to global markets, the national macro-economic and political context, 

incentive structures, along with local capacities and labor dynamics.  

Enabling or preventing factors for smallholder tree growing include wood demand and supply, trade, 

existence of open and functioning wood markets, land use competition, secure land and tree tenure, 

access to knowledge, and the tradition and acceptance of tree growing among land owners and in the 

society in general (Bauhus et al., 2010; Bebbington, 1999; Byron, 2001; Ewers, 2006; Macqueen et al., 

2014; McDermott et al., 2009). Significances of the enabling factors varies through the investment 

cycle from initial decision making and planting, to investments made in management and the timing 

and methods of final harvest. Interest to invest in tree growing and management reflects prices of 

foreseen inputs and outputs. Political and macro-economic stability, removal of structural barriers and 

market distortions, and the creation of favorable environments for enterprises are the most effective 

and economically efficient incentives for long-term sustained tree growing (Cossalter and Pye-Smith, 

2003; Enters et al., 2006).  

Incentives are defined as (policy) instruments that increase the comparative advantage of forest 

plantations aiming to stimulate investments in plantation establishment and management (Schirmer 

et al., 2016). Incentives may be indirect or direct, the latter often referred to as subsidies provided to 

tree growers for cost reduction or for improving returns from tree growing (Haltia and Keipi, 1997). 

Complicated forest sector regulation, levies, fees or taxies set on smallholder tree growing and sales 

or incentives applied in competing sectors in land use are common disincentives in the Global South 

and removal of these may also work as an incentive for tree growing (Van Noordwijk et al., 2008). The 

distinction between direct and indirect incentives is not straightforward, but generally speaking 

“Direct incentives are designed to have an immediate impact on resource users and influence returns 

to investment directly. Indirect incentives on the other hand have an indirect effect through setting or 

changing the overall framework factors within and outside the forestry sector” (Enters et al., 2004). 

Tree growing incentives vary from a simple provision of free seedlings to more sophisticated tax 

reliefs, adjusted interest rates, and finally to highest level structural reforms to establish a favorable 

and stable investment climate. Predictability is crucial for a long-term risky investment, such as tree 

growing, and thus policy and incentive consistencies over time are crucial for their impact (Enters et 

al., 2006). Poorly designed incentive mechanisms can induce tree planting interest with questionable 

motives to simply take an advantage of available incentives (Barua, Lehtonen, & Pahkasalo, 2014). 

Private landowners are unlikely to plant trees if financial returns from tree growing are lower than 

those from other land uses. Compared to agriculture, tree growing requires significant inputs of land 

and time, and risks are accumulated over years. Even though agricultural crops do not necessarily 

produce higher returns and are more labor intensive, the agricultural income is more immediate and 

provides smallholders food security and more flexibility to respond to short-term changes in 

commodity markets, thus making the investment less risky (Hoch et al., 2012). Incentives and 

particularly direct incentives, such as afforestation grants, may alter the balance in favor of forest 

plantations. They are often critical in reducing cash-flow problems common during the long 

investment period (Cossalter and Pye-Smith, 2003).  
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In most countries that have managed to significantly increase their forest plantation areas (both 

industrial scale and smallholder), governments have played both direct and facilitating roles; the role 

of the public sector in forestry has progressively been replaced with a strong private sector, and the 

type and relative importance of applied incentives has changed over time along with the expansion 

and stabilization of the forest plantations (Barua and Lehtonen, 2012; Bull et al., 2006). The 

governments’ role in densely populated Asian countries has been significant in the forest transition 

process through afforestation and reforestation support for smallholder farmers (Mather, 2007; 

Rudel, 2009). However, promotional policies and incentives elsewhere have not necessarily resulted 

in the establishment of enduring forest plantation sectors involving smallholders and maintaining 

viable forest industries or environmental services in the long run (Enters et al., 2006; Obidzinski and 

Dermawan, 2010). Effectiveness of promotional forest plantation policies and incentives in increasing 

tree growing depends on the socioeconomic context where they are applied, the overall political and 

market environment in the country or region, the perseverance of the supportive policies, and the 

relevancy of the incentives to target and overcome the actual hindrances for tree growing (Enters et 

al., 2003). 

3. Methodology 

3.1 Selection of the case study countries and factors  
An in-depth analysis of the country context and smallholder tree grower and non-tree grower views 

requires profound insight of the country, which limited the possible number of case study countries. 

We first had to acquire in-depth knowledge of the countries, which is a pre-factor for inductive 

elaboration of theoretical explanations (Fischer and Maggetti, 2017). Criteria used to select the 

countries were: 

- Emerging commercial smallholder tree growing (for timber) within the last 30 years  

- Previous research on tree growing and forest policy, or other available data sources to cover 

the 30-year period 

- Semiarid and arid regions were excluded from this study 

- Authors’ knowledge of the country 

- Partner availability in the countries to support data collection and review. 

This study covers Indonesia, Lao PDR, Tanzania, Uganda, and Vietnam. The scale of smallholder 

commercial tree growing area expansion varies in the selected countries, as they represent diverse 

political and socioeconomic contexts and have applied different combinations of tree growing 

incentives. Assessment of the enabling environmental factors was conducted for each country for 

years 1990, 1995, 2000, 2005, 2010, and 2015. The time series was created to a) assess the changes 

in the enabling environment over time, b) to analyze the consistency of the policies supporting 

smallholder tree growing, and c) to analyze the permanence and strength of tree growing trends and 

smallholder interest in tree growing. Java, and Kalimantan and Sumatra are presented as two regions 

and separate cases in the analysis due to major regional differences in the enabling factors between 

them. The scope is narrowed to commercial timber growing to establish consistency and comparability 

in the research. Differences of economic models, drivers of and incentives for tree growing e.g. for 

ecosystem services, or for fruits or other annual produce would impede plausible comparative 

analysis. For the same reason the study includes countries in similar climatic conditions and excludes 

arid and semiarid regions. 

Factors included in the enabling environment framework in this study were identified and selected 

through a literature review on previous research in smallholder tree growing. Each factors/factor 
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consists of several indicators (see Supplement A and data matrices available via Mendeley Data 

doi:10.17632/nz252wbjyn.1 for more details). A preliminary long list of factors and their indicators 

was reviewed and reduced through an iterative process based on feedback from the co-authors and 

research partners in which related factors were combined and certain indicators excluded or modified 

to meet the theoretical assumptions. Final modifications were made based on the fieldwork findings 

and on the fitness of the collected data. 

3.2 Fieldwork 
The authors conducted field research in two of the case study countries, Tanzania and Lao PDR in May, 

October and November 2015 (Arvola et al., 2018, 2019). In both countries, interviews were carried 

out in four villages and completed with key informant interviews. In each village, 15 tree growers and 

15 non-growers were randomly selected for interviews concerning household socioeconomics and 

tree growing preferences and practices. Market data were collected through interviews with 

middlemen, wood traders, and processors, and from government records.  

3.3 Desk study – compilation of the data matrices 
During the desk review we collected and analyzed an extensive amount of relevant previous research 

and existing documentation from each of the case study countries to answer questions related to 

enabling factors and their indicators in the data matrix. The review data were combined with the 

fieldwork findings for Tanzania and Laos. Studies and documents were searched by country using 

Google Scholar, Web of Science, and Google for each enabling factor, with specific key words derived 

from the indicator description. Document relevance was assessed based on the abstracts or 

summaries of the documents and on the presumptive reliability of the source, as all the documents 

were not from peer-reviewed journals. Field research findings were combined with the data collected 

in the literature review. A major part of the data collection for Vietnam and partly for Indonesia was 

carried out by research partners from the Center for International Forestry Research (CIFOR). Country 

experts with in-depth knowledge of the issue reviewed all the country matrices, to increase the level 

of objectivity in the data interpretation. The matrices are available online via 

doi:10.17632/nz252wbjyn.1. 

3.4 Qualitative Comparative Analysis 
The research applies QCA methodologies (Marx et al., 2014; Benoît Rihoux, 2006; Rihoux et al., 2011; 

Rihoux and Ragin, 2009; Schneider and Wagemann, 2006; Sehring et al., 2013). QCA is a comparative 

case-oriented research approach and a collection of techniques based on a set theory and Boolean 

algebra, which aims to combine certain strengths from both qualitative and quantitative research 

methods. QCA enables system comparison of cases and exploration of similarities and differences in 

small- and intermediate-N research designs taking into consideration the case complexity. Each case 

is considered to be a combination of factors called a ‘configuration’. A key QCA assumption is ‘multiple 

conjunctural causation’ which means that 1) most often not one factor but a combination of factors 

will lead to the outcome; 2) different combinations of factors can produce the same outcome; and 3) 

one factor can have different impacts on the outcome, depending on its combination with other factors 

and the context (Benot Rihoux, 2006; Sehring et al., 2013). 

The data matrix, a ‘truth table’ of configurations, collects together the cases to identify identical 

configurations of causal factors and to assess which cases differ in one or more factors. The presence 

of a factor is displayed with a capital letter, the absence with lowercase letters.  

The threshold to define the absence or presence of a factor is defined based on previous research 

concerning the drivers of smallholder tree growing, analysis of tree growing and incentives, and in-
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depth case knowledge and fieldwork. Thresholds aim to disclose the small but pivotal differences 

between countries, to enable identifying the ‘tipping points’ where a factor turns supportive for tree 

growing. Each factor consists of several indicators and a factor is considered ‘present’ if a pre-set 

number of indicators is positive. Absence or presence of each factor was defined through thorough 

examination of the indicators and their characteristics against the country contexts. Findings from the 

fieldwork were introduced into the prioritization, grouping, and integration of indicators.  

Two levels of factors establish the enabling framework for smallholder tree growing and influence the 

decision-making on smallholder land use: the factors are classified as remote or proximate as 

described by Schneider (2018). Remote factors form the contextual setting (e.g. macroeconomics) and 

are not easily influenced by any of the actors involved, they remain rather stable over time, and the 

linkage between the remote factor and the outcome is often distant in time and/or space. In the 

context of tree growing, proximate factors are those described as sectoral enabling environment and 

incentives: proximate factors are induced by the actors involved, and they are temporarily and 

spatially closer to the outcome to be explained, and thus the causality with the outcome is more 

clearly explained compared to remote factors. The factors included in the analytical framework were 

formulated based on previous qualitative research on enabling factors for smallholder tree growing 

(Byron, 2001; de Jong et al., 2016; Enters et al., 2003; Haltia and Keipi, 1997; Pokorny and Jong, 2015) 

and on findings from the fieldwork, and they are presented in Figure 1. ‘ 

 

 

Figure 1 Theoretical framework of the factors in the enabling environment for smallholder 
commercial tree growing 

 

The underlying hypothesis is that a number of remote factors must be present to allow proximate 

factors to become effective (i.e. present in configurations). For example, we expect that long-term 

investments, such as tree growing, only occur under secured tenure rights (Versteeg et al., 2017); 

under sufficient demand driven by domestic or/and export demand (Midgley et al., 2017; Roshetko 
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and Bertomeu, 2015); when land is available for tree growing and agricultural expansion does not 

override in land use priorities (Rahman et al., 2016); and when economic development and political 

stability support long-term business development (Liu et al., 2017). In addition to necessary remote 

factors, proximate factors induced by sectoral actors may be present in certain configurations to 

enable smallholder tree growing. The literature suggests a positive effect of working wood markets 

that smallholder tree growers have access to (Rahman et al., 2017); sufficient tree growing knowledge 

and resources available for smallholders (Rahman et al., 2017); and direct and/or indirect incentives 

(Enters et al., 2004).  

The study applies a two-step approach and a crisp set methodology due to a) the nature of the 

research question (enabling factors) and b) to reduce the number of logical remainders (non-observed 

cases) (Schneider and Wagemann, 2013, 2006). Each country/region and year combination represents 

an individual case in the analysis, for example Lao PDR 1990 and Lao PDR 2015. Indonesia is divided 

into two regions (Java and Sumatra & Kalimantan) due to regional differences in the development of 

the enabling factors. Thus, there are 36 cases in the analysis. Step 1 in the two-step approach identifies 

a necessary context for smallholder tree growing and step 2 identifies remote-proximate sufficient 

terms against the identified configurations from the first phase (Schneider, 2018). Smallholder 

plantation area in each country is the outcome in the analysis: the outcome is considered positive if 

smallholder commercial tree growing area has significantly increased during the last 10 years and 

smallholders contribute to (industrial) wood supply chain(s), and negative if the area is stagnant or 

decreasing and there is no established working market for smallholder-produced wood.  

The analysis was run using Tosmana (Cronqvist, 2017), a user-friendly software with sufficient features 

for crisp-set analysis in the Windows environment, and verification of the results utilized Kirq and QCA 

software (Dusa, 2019; Oana and Schneider, 2017; Reichert and Rubinson, 2014). A detailed description 

of the QCA verification process is available in Supplement B. 

4. Results 

4.1 Outcome 
Smallholder tree growing area has increased in all case study countries over the review period, but 

the scale and pace of this increase varies considerably. Vietnam and Indonesian Java currently have 

smallholder plantation resources equal to millions of hectares, while smallholder plantation area is 

increasing rapidly in Tanzania and Uganda although the total area is not quite as significant, whereas 

smallholder (non-rubber) tree plantations in Lao PDR have developed at a considerably slower pace. 

Smallholder tree growing has been trivial in Indonesian Sumatra and Kalimantan compared to the 

expansion of rubber and industrial-scale pulp plantations and oil palm growing.  

4.2 Enabling environment – remote factors  
Remote enabling factors (Table 1) have either been stable or improved in all case countries over the 

review period. All countries have introduced at least certain policies promoting private and 

smallholder tree growing, but the extent of the policies, governing capacity, and financing to 

implement them vary between countries. Land tenure rules define how property rights to land and 

trees are to be allocated within societies including rights to use and control land and trees, and rights 

to transfer those rights. Land tenure reforms have been implemented in all countries since 1990, and 

land allocation, land tenure rights (incl. transfer rights) and their implementation are similar to actual 

private ownership rights even in countries where state land ownership prevails. However, recognition 

of traditional/communal land rights is rather recent e.g. in Indonesia, and the implementation of these 

rights is not yet clear and conflicts over land use have been and still are common, especially in 
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Kalimantan and Sumatra where customary land tenure is still common whereas in Java formal private 

ownership is more prevalent. 

Population growth is slowing down in rapidly urbanizing Indonesia, Vietnam, and Laos, but population 

growth in Tanzania and Uganda exceeded 3% during the whole review period and the population 

majority lives in rural areas. Indonesia and Vietnam have significant, export-oriented forest industry 

sectors and strong domestic demand, while wood demand is domestic in Tanzania and Uganda and 

industries are currently incapable of producing export-quality products. Wood industries in Laos are 

very small scale and most of the wood (from natural forests and plantations) is exported to China, 

Vietnam, and Thailand as logs or low-grade sawn wood. All countries except Vietnam still experience 

deforestation, and the positive signals of reforestation in Laos are mainly due to the increasing rubber 

plantation area. 

Agricultural productivity has increased significantly in Vietnam, Indonesia, and Laos during the review 

period and they are currently self-sufficient in rice, but agricultural productivity in Tanzania and 

Uganda is well below world averages and the productivity increase has been barely enough to feed 

the growing population (Lokina et al., 2011; MoFPED/UNPF, 2017). Vietnam, Laos, and Indonesia have 

experienced various cash crop booms and the oil palm boom continues to dominate the Indonesian 

agricultural and forestry scheme. Cash crop (e.g. tea, coffee, and cotton) booms have occurred in 

Uganda and Tanzania, but they have not reached similar scales as in the Asian case countries.   

The countries included in our study are either low- or middle-income countries, but all have 

experienced rapid economic development for the past 20–30 years. Political stability has also 

improved in each country during the review period. Uganda is recovering from a civil war and the 

political regime in Indonesia changed after the resignation of long-term president Suharto in 1998. 

The presence or absence of remote factors (Figure 1) was defined as specified in Table 1. Each factor 

is given a value based on several indicators and a pre-set threshold, which are described in more detail 

in the supplementary material along with the country-specific information.  

 

Table 1 Definitions of remote factors 

Contextual (Remote) factors Present (supportive for tree growing) if: 

TEN Land and tree tenure Land ownership is strong and respects individual tree 
growers’ rights and allows for tree growing. 

DEMSUP Demand and supply balance Strong domestic or/and export-oriented wood demand. 

AGR Agricultural pressure Agricultural policy does not incentivize for land conversion 
to agriculture at the cost of forest/plantation, and/or 
incentivizes tree growing/forest management to provide 
environmental services for agriculture. Demographic 
patterns and agricultural technology development are 
decreasing the pressure for more agricultural land. 

MACRO Macroeconomic development 
and political stability 

The country is either at least a lower middle-income 
country and/or annual GDP growth has been >5% for the 
past 10 years. Political stability ranking (using World Bank 
data) is ≥0 (scaling from -1 to +1). 

 

The presence or absence of the contextual factors is defined in the truth tables below (Table 2 and 

Table 3). 
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Table 2 Truth table for the contextual (remote) factors 

Country-case ID   TEN   DEMSUP   AGR   MACRO   Outcome   

LAO90 0 0 0 0 0 

LAO95 0 0 0 1 0 

TNZ90, TNZ95, TNZ00, IND90, UGA90, UGA95, UGA00 0 1 0 0 0 

K&S95 0 1 0 1 0 

K&S00, K&S05, K&S10, K&S15 0 1 1 0 0 

LAO00, LAO05 1 0 1 0 0 

TNZ05, TNZ15, JAVA90, UGA05, UGA10, UGA15 1 1 0 0 1 

TNZ10 1 1 0 1 1 

JAVA00, JAVA05, JAVA10, JAVA15 1 1 1 0 1 

LAO10, LAO15, JAVA95, VNM90, VNM95, VNM00, VNM05, 
VNM10, VNM15 

1 1 1 1 1 

 0 0 1 0 ? 

 0 0 1 1 ? 

 0 1 1 1 ? 

 1 0 0 0 ? 

 1 0 0 1 ? 

 1 0 1 1 ? 

Notes: 1; present   0; absent ?; unobserved case  

Abbreviations: LAO; Lao PDR TNZ; Tanzania; K&S; Kalimantan and Sumatra VNM; Vietnam 

Number after the country code indicates the reporting year. 

 

Table 3 Contextual factors’ evolution by country. Shaded years represent a positive outcome i.e. a 
significant increase in commercial tree growing area. 

    TEN DEMSUP AGR MACRO OUTCOME 

Laos 1990 0 0 0 0 0 

  1995 0 0 0 1 0 

  2000 1 0 1 0 0 

  2005 1 0 1 0 0 

  2010 1 1 1 1 1 

  2015 1 1 1 1 1 

Tanzania 1990 0 1 0 0 0 

  1995 0 1 0 0 0 

  2000 0 1 0 0 0 

  2005 1 1 0 0 1 

  2010 1 1 0 1 1 

  2015 1 1 0 0 1 

Java 1990 1 1 0 0 1 

  1995 1 1 1 1 1 

  2000 1 1 1 0 1 

  2005 1 1 1 0 1 

  2010 1 1 1 0 1 

  2015 1 1 1 0 1 

Kalimantan & 
Sumatra 

1990 0 1 0 0 0 

1995 0 1 0 1 0 
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2000 0 1 1 0 0 

2005 0 1 1 0 0 

2010 0 1 1 0 0 

2015 0 1 1 0 0 

Uganda 1990 0 1 0 0 0 

  1995 0 1 0 0 0 

  2000 0 1 0 0 0 

  2005 1 1 0 0 1 

  2010 1 1 0 0 1 

  2015 1 1 0 0 1 

Vietnam 1990 1 1 1 1 1 

  1995 1 1 1 1 1 

  2000 1 1 1 1 1 

  2005 1 1 1 1 1 

  2010 1 1 1 1 1 

  2015 1 1 1 1 1 

 

Out of 16 possible combinations of the contextual factors, ten (10) are observed, leaving six logical 

remainders. Theoretically, all combinations can be considered possible, and thus logical remainders 

are included in the analysis. Contradictory cases were not identified in this analysis. 

A configuration (based on Graph-based Agent algorithm) identified in the first step includes two 

necessary, i.e. ‘outcome-enabling’, factors. The configuration formula for an outcome is described 

with Boolean algebra where ‘+’means ‘OR’ and‘*’ means ‘AND’. 

TEN*DEMSUP 

Uppercase letters denote presence of a factor and lowercase absence. Thus, according to the analysis, 

strong tenure rights and strong demand for wood must be present. No simplifying assumptions were 

made in the reduction process. All configurations are illustrated in the Venn diagram in Figure 2.  
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Notes: 1; factor present   0; factor absent  

Abbreviations: LAO; Lao PDR TNZ; Tanzania; K&S; Kalimantan and Sumatra VNM; Vietnam; R Remainder; C Contradiction 

Number after the country code indicates the reporting year. 

Figure 2 Configurations of the remote factors. Green color indicates a positive outcome, pink 
a negative outcome. White areas are logical remainders with zero cases.  

 

4.3 Enabling environment – proximate factors  
In all countries, smallholders rely on middlemen networks for wood sales and tree growers’ 

organizations are either absent or only at early stages of development. Smallholders tend to grow 

commonly known tree species, which are often exotic, have reasonably short rotations, and locals 

have some existing experience with growing them (peer learning). We can assume that access to seeds 

and seedlings, knowledge of the species, and existing markets for these species drives their decision-

making. Extension services are available to varying extents, but in general, they are mainly sporadic, 

relying on project-based financing and focusing on tree plantation establishment, not so much on 

plantation management. 

The case countries have large variation in the incentives applied, Vietnam and Tanzania being the two 

extremes of the scale. Vietnam has invested in and applied extensive direct and indirect incentives to 

promote and support smallholder commercial tree growing, whereas Tanzania has only recently 

introduced certain direct project-based incentives for smallholder tree growers.  

The proximate factor definitions are presented in Table 4 and a more detailed description of indicators 

constituting the factors is presented in Supplement A. 
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Table 4 Definitions of proximate factors 

Sectoral (Proximate) factors Present (supportive for tree growing) if: 

MAR Wood markets and pricing Wood pricing is market based (not regulated) and smallholders 
have access to wood markets through a reasonably well working 
market mechanism. 

KNOW Capacity and knowledge Smallholder tree growers have adequate tree growing 
knowledge, and/or access to financing and good quality 
extension services for tree growing. 

DIRINC Direct incentives Forest policy is in place, and direct incentives are applied 
(seedling, grants etc. to tree growers, extension services, 
allocation of land for tree growing), and they significantly 
increase the attractiveness of tree growing for smallholders vs. 
other land uses. 

INDIRINC Indirect incentives Forest policy is in place and identifies the indirect incentives, and 
they are applied (e.g. removal of bureaucratic barriers, research, 
market development, land tenure-related benefits etc.). Indirect 
incentives have significantly improved the operating 
environment for tree growing (e.g. services and training for tree 
growers, market development, etc.). Regulation and bureaucracy 
of smallholder tree growing is at a reasonable level and its costs 
are modest vs. the expected profits from tree growing. If fees and 
licenses exist, but are not applied in reality, the regulative 
environment can also be considered supportive for smallholder 
tree growing. 

 

The second step included cases that were incorporated in the configuration for outcome 

(TEN*DEMSUP) in the first step, and the truth table of the factors in the second step is presented in 

Table 5 below.   

Table 5 Truth table for the necessary remote and sectoral (proximate) factors 

Country case ID   
Remote 
factors 

Proximate factors  

 TEN*DEMSUP   MAR   KNOW   DIRINC   INDIRINC   Outcome 

TNZ05, TNZ10 1 0 0 0 0 1 
VNM90 1 0 1 1 0 1 
VNM95 1 0 1 1 1 1 
LAO10, LAO15 1 1 0 0 0 1 
JAVA90, JAVA95, JAVA00 1 1 0 1 0 1 
TNZ15 1 1 0 1 1 1 
JAVA05, JAVA10, JAVA15 1 1 1 1 0 1 
UGA05, UGA10, UGA15, VNM00, VNM05, VNM10, 
VNM15 

1 1 1 1 1 1 

Notes: 1; present   0; absent  

Abbreviations: LAO; Lao PDR TNZ; Tanzania   SH; Southern Highlands    IND; Indonesia   VNM; Vietnam 

Number after the country code indicates the reporting year. 

 

The purpose of the second step in the two-step QCA is to identify which proximate factors must be 

combined with the necessary remote factors to enable smallholder tree growing to evolve and 

develop. The analysis was carried out according to the updated two-step protocol (Schneider, 2018). 

The analysis applied the procedure for the most conservative solution i.e. no assumption about any 
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logical remainder is made. The second step (applying Quine algorithm) identifies three configurations 

for the outcome: 

1) TEN*DEMSUP*MAR*DIRINC or, 

2) TEN*DEMSUP*KNOW*DIRINC or, 

3) TEN*DEMSUP*know*drink*indirinc 

These configurations indicate that secure land, forest tenure, and strong demand may be sufficient to 

boost smallholder tree growing (configuration 3), but well-functioning wood markets or a strong 

knowledge base combined with direct incentives play a role in many cases (configurations 1 and 2), 

just as the Vietnamese and Ugandan cases indicate. However, only secure tenure and strong enough 

demand have allowed the smallholder tree growing area to expand in Lao PDR 2005–2015 and in 

Tanzania 2005–2010 in the absence of a knowledge base and feasible direct and indirect incentives, 

but the scale or pace of area expansion has been lower compared to cases with more enabling factors 

present (in Vietnam, Indonesian Java, Uganda). Absence of indirect incentives in the third 

configuration could possibly be a consequence of smallholder tree growers operating in the informal 

sector, especially in Tanzania. Furthermore, supply chain actors for smallholder timber have found 

ways to circumvent regulations, e.g. in Laos where bureaucracy is heavy.  

4.4  Role of incentives  
This study highlights the importance of strong demand, and land and tree tenure in allowing 

smallholder tree growing to evolve, and recognizes the importance of direct incentives in two out of 

three configurations. Due to the binary nature of the outcome analysis and the crisp set method 

applied, the QCA analysis does not clearly differentiate the strength of the tree-growing trend. A 

positive outcome may include countries where smallholder tree growing could even be classified as a 

‘boom’ (Vietnam), countries where the tree growing pace is very rapid even though the areas are 

currently not very large compared to other countries (Uganda), and cases where the trend is positive 

but area expansion and area increase pace can only be considered moderate (Laos). We should also 

note that land allocation for tree growing in Vietnam, Uganda, and Laos has been one of the key 

incentives allowing the expansion of tree growing in the first place. The number of cases is small, but 

gives some indication that although direct incentives may not always be necessary (if land is available), 

they tend to accelerate the expansion of tree growing.  

5. Discussion 

During the period under review, all cases countries/regions except Kalimantan and Sumatra have been 

able to establish land tenure systems that provide smallholders security over the land they manage 

for tree growing, and the number of present enabling conditions has increased in all countries over 

the years. Strong tenure rights and demand, which formed the configuration of the necessary enabling 

factor in the first step, are critical factors for this to occur. Their significance is not surprising in the 

light of previous research and practical experiences (Godoy, 1992; Meyfroidt and Lambin, 2008a; 

Rudel et al., 2005; Xu and Hyde, 2019). Governments have a central role in creating a ‘push effect’ for 

smallholder tree growing and establishing the enabling environment by instituting solid tenure rights 

and ensuring access to land but many Sub-Saharan countries, for example, government capacity to do 

this (Toulmin, 2009). Land access has indeed been one of the strongest incentives that governments 

have used in promoting tree growing e.g. in Vietnam, Laos, and to some extent in Uganda. The mere 
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presence of tenure and demand may be sufficient to spur tree growing e.g. in Tanzania, where the 

government has until currently followed ‘a laissez faire–approach’ for smallholder tree growing in 

village lands.  

The tree growing trend continues strong in cases that have well-established tenure rights and forest 

industries such as Indonesian Java and Vietnam, where demand originates from both domestic and 

export-oriented wood industries (Nambiar et al., 2015; Roda et al., 2007; Roshetko et al., 2012). Even 

though demographic, trade, and global mega trends are behind wood demand, governments may take 

a role in establishing demand for smallholder-grown wood as the Vietnamese government has done. 

In Vietnam, the role of strong promotional policies and land allocation created a ‘push effect’ and 

induced tree growing before the demand and markets were developed (Meyfroidt and Lambin, 2008b; 

Sikor, 2006, 2001), but policy measures targeted for industry development were apparently timed 

accordingly (Smith et al., 2017) and industrial demand was quickly established. In Tanzania, regulation 

increasing timber prices for government plantation wood (2007) seems to have added weight to the 

expansion of smallholder tree growing (Arvola et al., 2019). 

In Tanzania and Uganda, demand originates from industries serving primarily domestic markets 

(Arvola et al., 2019; EU-FLEGT Facility, 2014). In light of the massive wood exports from Laos to 

Vietnam throughout the last decades (Saunders, 2014; Smirnov, 2015) and increasing wood exports 

to China, it is surprising how little this is reflected in smallholders’ tree growing interests. Three 

potential explanations are behind this: 1) illegal logging has distorted the markets and market prices, 

2) smallholders have limited access to land, and 3) they prefer cash crops to trees, which are also in 

high demand in China (Arvola et al., 2018). In the 1990s and early 2000s, Lao PDR introduced similar 

land allocation incentives as Vietnam, but the promoted tree growing models were mainly different, 

other enabling factors were absent, and implementation of the incentive was poor, thus making the 

incentive ineffective in Laos compared to Vietnam. Although tree growers are apparently presently 

confident enough of their land rights to establish and maintain small plantations/wood lots even 

without formal tree plantation registration (Smith, 2014), they have no access to additional land for 

tree growing with the current land allocation and leasing terms and without capital to buy more land 

(Arvola et al., 2018). However, absentee land holders, who maintain their title over the land by 

growing trees, are a group that may be increasing the tree growing area in Laos due to the urbanization 

trend (Cramb et al., 2015). 

Either markets or knowledge combined with direct incentives were present in two configurations 

representing the majority of the cases in the second step for sufficient conditions. In Tanzania 2005 

and 2010, and Laos 2010 and 2015, only the necessary conditions, i.e. tenure and demand, were also 

sufficient for the expansion of smallholder tree growing – although the market mechanism was 

present in Laos at that time. This highlights on one hand the importance of these factors, but on the 

other hand could be seen as an indication of smallholders’ capacity to rationally diversify their 

livelihoods and grasp market opportunities without additional incentives – as long as the government 

does not set bureaucratic obstacles in the way or if these can be circumvented.  

In Vietnam, Java, and Uganda, the governments or specific projects have triggered tree growing by 

introducing tree growing models and providing initial resources and knowledge (Maryudi et al., 2017; 

Ofoegbu and Babalola, 2015; Roshetko et al., 2013; Sikor and Baggio, 2014), as visible in the 

configuration KNOW*DIRINC*TEN*DEMSUP. Knowledge building (extension) has been supported 

with direct incentives and this has resulted in a remarkable expansion of commercial tree growing 

area in each of these countries/regions. We should note though that many of the cases in this 

configuration are also included in the configuration MAR * DIRINC * TEN*DEMSUP, so both markets 

and knowledge have been present together with the incentives. The change induced with incentives 
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is particularly noticeable in Uganda, where tree growing began developing after the introduction of a 

grant scheme under the Sawlog Production Grant Scheme (SPGS) in 2004. 

Market mechanisms are an essential link between demand and smallholder supply, but the wood and 

timber market’s swiftness and permanence are not quite as critical from a smallholder perspective as 

they are for agricultural products. Market and trading mechanisms appear to have evolved along with 

the expansion of smallholder tree growing area (Anttila, 2016; Arvola et al., 2019). Market systems 

have been relatively well developed in densely populated Java, while in Vietnam they developed along 

with the forest industries and in Uganda market system development has been part of the SPGS 

program developing smallholder tree growing and its supportive mechanisms such as tree growers’ 

associations. In Tanzania, a similar program began in 2014 (Arvola et al., 2019). 

The configurations and country reviews indicate that incentives may have a significant effect. In 

Vietnam, government land incentive was a prerequisite for tree growing: the main incentive was 

access to land for tree growing, combined with access to credit and knowledge, and given with a 

condition of not changing the land use of the allocated lands. In Uganda, provision of incentives has 

clearly been the tipping point for smallholder commercial tree growing. Private land ownership is 

common in Uganda (some 70% of forest area is private), thus the approach was initially slightly 

different: registered rights to land have been a precondition for applying and receiving tree growing 

incentives under the SPGS. Furthermore, incentives have targeted private land owners who can 

allocate reasonably large areas (min. 25 ha) and own capital for tree growing. The government has 

additionally leased land for tree growing, leading to a reasonably rapid establishment of a smallholder 

plantation resource even under high agricultural pressure on the land (Kaboggoza, 2011; Nel, 2015; 

Ofoegbu and Babalola, 2015). However, the land incentive has not worked quite as efficiently among 

smallholders in Laos due to its bureaucratic complications and limitations from the smallholder 

perspective (Arvola et al., 2018). In Indonesia, direct incentives are present in the configurations, but 

their role is not quite as evident: although many tree growers receive incentives, only a few (2–10%) 

report incentives as significant in their decision-making concerning tree growing (Kallio et al., 2012, 

2011). 

In our analysis, direct incentives were included in the configuration of several countries, but indirect 

incentives were insignificant. The significance of direct incentives is lessening in Java and Vietnam, as 

commercial tree growing has become a viable and attractive business. Previous research (Bull et al., 

2006; Enters et al., 2004) highlights the importance of indirect incentives at later stages of plantation 

sector development, so their absence from the configurations in the analysis may be due to the rather 

short history of tree growing in the case study countries, or it may also reflect the governments’ low 

law enforcement capacities and the supply chain actors’ capabilities to circumvent bureaucratic 

obstacles.  

5.1 Limitations of the study 
Two-step QCA with crisp-set was chosen as the QCA methodology based on its applicability to the 

research question and the relatively small sample size. The factors and their framing simplify reality: 

as the Vietnam, Lao PDR, and Uganda cases demonstrate, factors are also interlinked. In these 

countries, access to land and tenure rights has also been used as an incentive. The complex regulative 

environment (i.e. absent indirect incentives) in Laos has negated the intended effects of other direct 

incentives such as tax exemptions. Although defining the indicator and factor thresholds is based on 

thorough country knowledge and is conducted with care, the judgements made may be challenged. 

QCA is a method in development and the challenges e.g. in setting the thresholds are discussed in the 

paper of De Block & Vis (2018). Also, the outcome is presented only as ‘present’ or ‘absent’ even 



17 
 

though variation occurs in the volume of tree growing. Furthermore, the threshold setting for the scale 

of tree growing is based on expert assessment in the absence of reliable statistics or maps.  

Consistent data and statistics of the indicators contributing to the factors are available for only a few 

indicators (MACRO, partly AGR) and therefore the data are collected from various, often secondary 

sources. Sources and their availability vary between the case countries. Thus, in-depth country-specific 

knowledge plays a remarkable role here, but may also reduce data objectivity and its interpretation.  

Nuances and e.g. regional differences within certain case countries are lost in the generalization of 

the indicators into factors. For example, markets have been analyzed at the general level and this 

study could not address market features such as price sensitivity, wood and agricultural crop price 

fluctuations and their possible influence on tree growing trends, and regional differences in them.  

6. Conclusions 

Tenure and demand are critical enabling factors for tree growing, but additional (sufficient) factors, 

i.e. a strong knowledge base or markets, and direct incentives contribute to inducing smallholder tree 

growing in many cases. Policies aiming to increase smallholder tree growing are necessarily cross-

sectoral addressing first the tenure rights and conflicts or synergies with related sectoral policies. 

Providing legal access to land and establishing secure land and tree tenure requires governmental 

capacity, but also governmental reform providing such rights to local users, in particular in such 

countries where forests and forest lands are claimed as owned by the state, often as a colonial legacy.. 

Plantation incentives are often criticized due to their distorting effect on markets, and as an income 

transfer method to a ‘better-off’ population, but in many contexts their contribution – in combination 

with support for knowledge base building and/or market development –  is important in setting up 

sufficient enabling environments for smallholder tree growing, if that is on the political agenda. 

Fluctuating global-local market dynamics and long investment period required makes investment in 

tree growing risky for a smallholder and this risk can be lowered with incentives. Surprisingly, indirect 

incentives are not necessary or sufficient for smallholder tree growers, at least during the initiation 

and acceleration stages of tree growing, or in a weak law enforcement context. However, some 

smallholder and societal benefits may be lost or lowered while operations engage through 

informal/illegal markets. Most importantly however, we need more understanding of what (and to 

whom) commercial smallholder tree plantations are actually providing benefits, who bears the costs, 

and how does this affect and is shaped by local relationships and experiences with tree plantations. 

The factors we investigated in the study here will require further unpacking, and are currently still 

limited in their explanatory power of understanding what enables and what hinders.   

Further research, e.g. applying QCA fuzzy-set or multivalue methods, would be helpful in widening the 

analysis to cover more emerging tree growing countries and in identifying and fine-tuning nuances 

and tipping points of the enabling factors, and their interlinkages in various contexts. 
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