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ABSTRACT

Recently, acacia plantations for commercial purposes have been established, covering
areas of more than 3 million ha in South East Asia countries. Although diffusion and uses
of acacias mainly involve large-scale and huge capital investments, local communities
have also played an important role in cultivating them on their marginal land, potentially
speeding up forest cover changes, filling the timber production gap and providing
economic options for rural livelihood development. However, we do not know what
factors have affected their adoption in the past, and what factors can support their future
adoption. This study aims to understand socio-economic and scheme factors affecting past
and future adoption of acacias by smallholders in different typologies of adoption in
Indonesia, with an aim to promote sustainable forestry and rural livelihood development.
This study specifically addressed the following research questions: 1) What factors
determine whether smallholders adopt acacias in their farmland? 2) What are the impacts
of industrial acacia plantations on the local communities’ livelihood? 3) What do local
communities want from forestry partnership schemes? 4) Which smallholders are willing
to grow acacias under long term afforestation contracts? 5) Is there any social desirability
bias (SDB) confounding smallholders’ reported willingness to accept compensation in
afforestation contracts? We use different approaches and tools to analyse the data,
including duration analysis, sustainable livelihood framework, and choice experiment
studies with conventional and inferred valuation techniques.
The duration analysis reveals that factors affecting the speed of acacia adoption related to
experiences in growing teak, larger land size, and on farm occupation. Changing in
reforestation schemes lowered the adoption rate and it could be due to lesser production
of acacia seedlings than other tree species seedlings, i.e. teak, sengon or mahogany. On
v

the other hand, the outer island smallholders were more motivated by economic
development and relied on formal sources of information (i.e., timber companies). Their
adoption speed was positively influenced by age, land size and land acquired from
inheritance. Introduction of first contract under company-community partnership (CCP)
scheme fastened the adoption, but the impact of later contracts was limited and not
significant. Under this typology, smallholders perceived acacias plantations as less
superior than rubber or palm oil regarding profitability . This perception may prevent them
to continue acacia adoption, despite the relative increase of international pulpwood market
prices. After about two decades being involved in CCP schemes, the majority of them
intended to leave the partnership because of poor impacts on their livelihood outcomes
(i.e., employment opportunities, poverty reduction, community well-being, resilience, and
environmental quality).
To explore the future adoption of acacias under long-term afforestation contracts, a choice
experiment (CE) technique is employed to investigate smallholders’ preferences for
changes in scheme factors (i.e., contract attributes include contract length, labour
participation, timber insurance, training, road infrastructure, and expected income). It
shows that the probability of accepting the modified CCP contracts increased as the
contract length shortened, fewer days for participatory monitoring were required, less
training opportunity, increased timber insurance, better road infrastructure to forests and
villages, and higher expected income. Non-CCP group’s preferences differed from the
CCP group in training opportunities - it positively increased their utility - and in the effect
sizes. The WTA estimates investigated by direct question method for CCP group are
robust as no SDB exists when the results are compared to inferred valuation method.
But one needs to be careful in interpreting estimates of the impact of the contract length
attribute for non-CCP group whose direct willingness to accept (WTA) compensation is
vi

significantly higher than estimates from inferred valuation. This value difference could be
attributed to social desirability bias (SDB), but other attributes seem free from this SDB.
Further analysis of the non-CCP group of smallholders’ preferences using latent class
modelling and including scale factors reveal four preference segments for growing
acacias. The first segment is smallholders always accepting afforestation contract, the
second always rejecting the contract, the third and the fourth are smallholders accepting
the contract under stringent conditions. The four groups value attributes differently,
requiring policy makers to improve their incentive design based on which smallholders
they want to target for future afforestation schemes.
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Chapter 1. Introduction

1.1.

Forest losses and gains

During 2010 – 2015 the global annual rate of forest conversion is estimated to be 7.6 Mha,
dominated by conversion of natural forests in the tropics (FAO, 2015). The drivers of this
deforestation involve complex anthropogenic factors such as population growth and
poverty, resettlement programs, tenurial policies, market demands, undervaluation of
forests and forest products and weak governance (Ghazoul, 2013). These factors influence
agents (i.e., individuals, corporations, or government) to clear forests for shifting
cultivation, commercial agriculture/plantations, infrastructure or industrial projects, and
extracting (unsustainably) forest products. Studies show that forest conversion for
agricultural land has led to negative consequences, such as changes in water yields (Murty
et al., 2002; Wilk et al., 2001), decreased land fertility (Yang et al., 2009), increased
greenhouse gas emissions (Fearnside, 2000), biodiversity loss (Chey, 2006), and social
and economic losses (Ghazoul, 2013).
Active attempts have been taken not only to curb the deforestation rate but also to expand
the forest areas by implementing sound policy, which includes combating illegal logging
and trading via timber legality assurance system (TLAS) to sustainable forest management
(SFM) and tree planting programs outside the forests. FAO reports that annualized net
deforestation rate1 decreased from -7.27 Mha in 1990 to -3.31 Mha between 2010 and
2015, due to forest expansion with a speed of 4.3 million ha per year in that period.

1

Annualized net deforestation rate is calculated by deducting annual deforestation rate with annual
expansion rate from planted forests.
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Although between 1990 and 2015 human population increased by 37% and timber
production by 7.1% (from 2.8 billion m3 to 3.0 billion m3), the deforestation rate has
stabilized lately (FAO, 2015). Recently, planted forest areas accounts for 290 million ha
or 7% of total forest areas. Trees outside forests (smallholder forestry) cover
approximately 284 million ha in 2015 (FAO, 2015). Plantation forests produce forest
products for commercial and non-commercial use in the form of mixture and monocultures
with various management intensities and purposes, including the production of ecosystem
services and goods.
The forest cover change is a general phenomenon that follows certain pathways. A grand
theory of forest transition postulates that forest cover change is characterized by
decreasing forest cover followed by levelling off the deforestation and by gradual
increasing forest replenishment (Barbier et al., 2010; Mather, 1992). As in the case of
deforestation, forest transition also involves complex interplays between forest cover,
population growth, economic development, demand for forest products and services and
governance effectiveness. Economic development leads to modernization in industrial
countries, contributing to rural to urban migration for off-farm jobs creating labour
shortages in rural areas. The urbanization drives spontaneous practices of tree planting
which is less labour-intensive compared to agriculture in rural areas as in the case of forest
transition in France (Mather et al., 1999; Rudel et al., 2005). But this rural exodus only
works in relation to other factor, such as Green Revolution and agricultural adjustment
that reinforce the forest transition to occur because farmers intensify their fertile land to
cultivate food crops while abandoning the marginal land for woodlots (Mather et al., 1999;
Mather et al., 1998). The forest scarcity pathway postulates that deforestation that reduces
the availability of forests to produce timber leads to timber shortage, a higher price of
timber and subsequently motivating farmers to plant timber trees (Barbier et al., 2010).
Forest transition is a dynamic non-linear change, where multiple reversal periods take
2

place due to routine forest management practices, such as rotational harvesting, resulting
in small-scale degradation and forest cover changes in intermittent areas and times (Yeo
and Huang, 2013). Delays in regeneration may cause decreasing forest cover temporarily
because smallholders decide much later which species are going to be planted based on
predicted markets or some new regulations. Forest management policy has been proposed
as an explanatory pathway of forest transition in non-industrial forest plantation in
Mississippi (Yeo and Huang, 2013).
In Asian countries, forest transition has been better explained by radical changes in the
way government manages the forests, especially regarding reforestation schemes
involving local communities to grow trees both in public and private land (Mather 2007).
In India, for example, a positive net forest cover change is driven by implementation of
the Joint Forest Management (JFM) policy, a partnership between forestry agencies and
farmer groups, allowing local communities to manage public land. In China and Vietnam,
the governments have devolved public forests to be managed by households (family
forests) (Mather, 2007), while in South Korea government-driven reforestation has been
the main factor of forest expansion despite its imperfect governance and low economic
development at the early stages (Bae et al., 2012). The role of government is important to
reinforce the positive trend of forest expansion and to enable all forestry institutions from
top-down to local communities in harnessing reforestation activities and outcomes. All in
all, forest transition is not only driven by macro-economic factors, but also factors
influencing success of forest rehabilitation outcomes and other processes that affect forest
cover increases (de Jong, 2010).

3

1.2.

Successful reforestation: a key to sustainable forest
plantations

Reforestation is more than just planting trees, but also involves a complex bundle of
drivers and indicators to measure long-term outcomes (Le et al., 2012). Le et al. point out
that success of reforestation requires understanding of technical/biophysical drivers (e.g.
species selection), socio-economic (e.g. participation and incentives), institutional (e.g.
rights and responsibilities between actors) and project characteristics (e.g. funding,
location, implementation, etc.). These drivers could affect short-term and long-term
reforestation outcomes which should be measured using a thorough set of indicators. Such
outcomes (indicators) include plantation establishment (e.g. survival rate), forest growth
(e.g. actual production from timber, firewood, etc.), environmental outcomes (e.g. canopy
covers, species richness and carbon sequestration), and socio-economic outcomes (e.g.
sustainable livelihood outcomes: increased Income, employment, etc.).
Successful reforestation is one of the important keys in sustainable plantation forests
(Harwood and Nambiar, 2014; Le et al., 2014). Recently, the role of plantation forests lies
in supplementing and even substituting wood from native forests for that produced by the
timber industry. In this way the mismatch in supply and demand can be resolved and
natural forests can be allocated for conservation purpose, which should be achieved by
maximizing potential benefits of both natural and plantations via integrated policy
approach, simultaneously (Pirard et al., 2016). Also, plantation forests provide
environmental benefits by improving soil and water quality of degraded agricultural land
under farm forestry management, increasing carbon sequestration, and facilitating native
species richness on degraded land (Nambiar, 1999).

4

However, the annualized expansion rate of planted forests between 2010 – 2015 is
estimated only about 1.2%, half of the expected rate to fill the supply demand gap in the
same period. The expansion is restricted by developing land uses for food and fuel (Payn
et al., 2015). It is suggested that sustainable plantation forests should rely on productivity
and profitability of planted forests that produce ecosystem services and goods that can be
increased overtime (Harwood & Nambiar, 2014). This requires an understanding of
biophysical properties affecting the growth and yield, maintaining forest health via
controlling pest and diseases, and advancing the product processing technology to create
new markets and efficient uses of forest resources (Harwood and Nambiar, 2014; Payn et
al., 2015). However, although necessary, these requirements are insufficient to maintain
sustainable forestry, as planted forests should also produce positive impacts on local
livelihood outcomes to minimize conflict between industrial objectives and local
communities, while contributing to poverty alleviation (Le et al., 2014). Planted forests by
smallholders has attracted government, corporation, donor and non-governmental
organization to integrate these forests with global industrial timber trade under forestry
partnership schemes, sustainable forest management (SFM) certification and timber
verification and legality system (TLAS) regimes (Byron, 2001; Maryudi et al., 2017).
Forestry partnership between large-scale industrial forestry or forestry agencies, and
smallholders could be an alternative instrument to permanently secure the forest expansion
in public or private land (Pirard et al., 2017). This policy instrument should guarantee both
national and international interests for sustainable forestry but at the same time ensure a
social safeguard benefit of not harming the local communities’ livelihood.

1.3.

Smallholders adopting acacia plantations

Acacias – referring to native acacias grown in Australia and the eastern part of Indonesia
– have been transferred, introduced, and diffused by different actors and local communities
5

for forest rehabilitation programs in different continents since the 19th century (Kull et al.,
2011). The introduction of acacias for industrial plantations took place in the 1950s while
for agroforestry in the 1980s. The state of the current uses and local communities’
perceptions on acacias are influenced by a combination of factors: biophysical
characteristics and environment, social context and familiarity (Kull et al., 2011). The
biophysical characteristics cover variables such as species identity, which affect its use for
industry, subsistence need or small-scale industry. Also, an area lack of alternative woody
resource increases acacia adoption. In the social contexts, acacias may be highly utilized
by poor communities for subsistent needs but could disappear with economic
development. Environmental policy of governments also affects expansion and use of
acacias in reforestation programs. Local communities may become familiar with acacias
when they are introduced at the first time, for example under agroforestry project, for
subsistence needs, while other projects use them for commercial purposes (Kull et al.,
2011).
Based on interplays among the above factors and studying 18 landscapes across the world
where acacias have been widely adopted and used, Kull et al., 2011 build a conceptual
typology of acacia adoption by combining factors of level of economic development,
extent of commercialization and nature of management and producing four typologies of
acacia use and adoption. First, local communities adopt acacias as beneficiaries of
agroforestry project interventions aiming specifically to improve livelihood outcomes to
local people, as well as for environmental rehabilitation and reforestation. Second,
smallholders commercially utilize acacias – as fuelwood, construction timber and/or a
market good - that are in the landscapes from previous plantations or acacias invasions.
Third, smallholders partnering with the timber industry facilitated by local government
establish and promote acacias for commercial use, e.g., pulpwood, tannin extract, and

6

construction wood, providing good incomes to households. Lastly, wealthier communities
enjoy non-use values of present acacias for aesthetic or recreational purposes.

1.4.

Forests and smallholder forestry in Indonesia

The Government of Indonesia has designated forest areas of 124 Mha or 65% of its land
as permanent forest areas, spatially divided into production forests (23.3%), limited
production forests (22.3%), convertible forests (12.5%), protected forests (24.1%) and
conservation forests (17.7%) (MoF, 2014). In 2014, timber removal from production
forests was about 38.61 million m3, where 29.4 million m3 was from plantation forests and
the rest from natural forests. Acacia represented the largest share in timber production,
accounted for 16.3 million m3, followed by meranti (5.15 million m3), eucalypt (3.75
million m3), sengon (2.37 million m3), and teak (0.63 million m3) (BPS, 2014). The
contribution of trees outside forests was nearly 4 million m3 in 2014 (MOEF, 2015). In
addition, the processed timber was dominated by pulpwood, plywood, sawnwood and
veneer, respectively. The total economic values of forest products, including non-timber
were about US$ 6 billion in 2014, which was about 0.019% of the total gross domestic
product in 2014 based on constant price (MOEF, 2015).
Indonesia is categorized as one of the non-forest transition countries because of its
negative net deforestation rate at the national level (Mather, 2007; Meyfroidt et al., 2010).
However, at sub-national level, some regions could experience different forest transition
stages at different time (Mather, 2007; Perz, 2007). Recent studies show that forest cover
decreased in Sumatera, Kalimantan, and Papua from 1990 to 2005, but the rate of
deforestation declined between 2005 and 2010 (Broich et al., 2011; Wheeler et al., 2013).
For an example, during 1990 – 2000 the deforestation in Sumatera island reached 7.34
Mha but slowed down to 2.51 Mha between 2000 and 2010 (Margono et al., 2012). The
main drivers of the forest losses include resettlement programs for tree crops (palm oil)
7

and timber industry, fires, and smallholders’ clearance for tree crops (Margono et al.,
2012).
Grainger (1995) noted that Java island, where land use changes ended in the end of 19th
century has experienced forest transition, nevertheless. Java island differs from other
islands of Indonesia based on well-established land tenure and land acquisition in terms
of food security, energy and conservation (McCarthy et al., 2012). The massive decline in
Java forests took place during 1840 – 1870, when 30% of natural teak forests were
converted into plantation estates - such as coffee, tea, rubber, sugar - and infrastructure
(Boomgaard, 1992). Since the legislation was enacted to delineate state forests from
private lands in 1870, called dommeinverklaring, teak forest plantation gradually
increased by around 30% from 640,000 ha to 830,000 ha over 70 years (1870 – 1940).
This figure is about one third of the recent remaining state forests in Java, which is only
20-23% of the total areas of the island (Boomgaard, 1992). These plantations were mainly
dedicated to producing high quality hardwood, equivalent to that from natural teak forests
(Grainger 1995). Multiple reversals of forest transition in Java have dynamically
continued after 1970s (Nibbering, 1999a; Wardhana et al., 2012). This continuation is the
result of upland farmers growing trees on their arable land as an effect of economic
development, urbanization, resource endownment, infrastructure development and
government incentives on agricultural policy and market demands (Fillius, 1997;
Nibbering, 1999b). These create access for the rural community to engage in more
intensive timber plantation and trading (Kallio et al., 2012; Pirard et al., 2017; Roshetko
et al., 2013).
Prior to 2003, large-scale plantation forests were given to 100 timber corporations to plant
industrial plantations on 6 Mha of ‘unproductive’ forest areas, including 1 Mha for teak in
Java and the rest mainly for acacia plantations in outer islands. However, only about 2
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Mha of the designated areas were able to be planted until 2003 (Nawir et al., 2007). The
Government of Indonesia has recently shifted the approach towards involving smallholder
forestry schemes in managing state forestland and farm forestry. Between 2006 and 2014,
the government of Indonesia targeted to allocate forest areas of 5.5 Mha to smallholder
forestry and between 2015 – 2019 aims to increase the allocation to 12.7 Mha to supply
100 million m3 timber over that period. This policy has three aims, that is, to increase
rehabilitation of degraded forests, to empower local communities and alleviate poverty in
rural areas, and to increase timber supply for forest industry. There are six schemes in
Indonesia to support smallholder forestry systems, including community forestry (CF or
HKm), village forest (VF or HD), smallholder timber plantations (STP or HTR), companycommunity partnership (CCP), and farm forestry (see Table 1.1). Each can be described
based on their land tenure properties, main actors, and management purposes. The aims of
each system may differ from each other. For example, the HKm and HD aim to empower
local communities and alleviate poverty for forest dependent people, while HTR and CCP
aim to increase timber supply for industry through more commercial-oriented smallholder
timber plantation (Suhirman et al., 2012). These differences in aims or goals might have
different consequences in the implementation processes. However, all systems highlight
environmental concerns, such as improving degraded land and sequestering carbon.
However, the adoption of smallholder forestry has only resulted in a very low proportion
of forest areas designated to these systems (Obidzinski and Dermawan, 2010). For
example, only about 31%, 19% and 0.48% of the verified forest lands were designated as
HKm, HD and HTR, respectively. Such a low rate of adoption of different forest systems
may be explained by structural problems, such as lack of coordination among government
agencies and less government funding allocated to facilitate the adoption (Suhirman,
Alamsyah et al. 2012). Obidzinski and Dermawan (2010) have summarized several
challenges that hinder the development of smallholder forestry with respect to HTR: first,
9

the scheme has uncertainty in financial feasibility because of low market prices for
pulpwood. Second, it is less attractive for income generation than other commodities, such
as palm oil and rubber latex. Third, it has poor arrangement in land tenure and business
security. Fourth, complex application procedures for HTR and government funding make
it unlikely that rural cooperatives will ever be able to complete them. Finally, government
incentives to create sound pricing policy and marketing of HTR timber may not
sufficiently attract smallholders to grow timber as creating market channels required
complex measures, long-term investments with uncertain outcomes (Obidzinski &
Dermawan, 2010). It can be concluded that there is a need to improve the adoption of
smallholder forestry and understand the behaviour of smallholders who adopted small
holder plantations in early stages of interventions can reveal the factors influencing such
adoption. There is also a need to understand how changes in forestry options in term of
the characteristics of policy instruments will increase the probability of smallholders to
grow trees in the future.
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Table 1.1. Various forms of smallholder forestry in Indonesia (Source: Obidzinski and Dermawan (2010))
Types of smallholder
forestry

Ownership

Land tenure
Rights of
user/manager
Access, use &
manage

Community forest (CF) or
Hutan Kemasyarakatan
(HKm)
Smallholder timber
plantation (STP) or Hutan
Tanaman Rakyat (HTR)

State

State

Access, use &
manage

Village forests (VF) or
Hutan Desa (HD)

State

Access, use &
manage

Company-community
partnership (CCP,
Kemitraan)
Company-community
partnership (CCP,
Kemitraan)

State, managed by
State owned company

Access, use &
manage

State, managed by
Private forest industry

Access, use &
manage

Farm Forestry or Hutan
Rakyat (HR)

Private

Access, use,
manage &
transfer

Main actors (land users) using
the rights

Management
purposes

Examples

Provincial/district forest
Production
service and Community groups Conservation

Damar forests in Lampung
Teak forests in Yogyakarta

Community groups, district
forest services, private
companies (contract
agreement)
Community groups, village
government (contract
agreement)
State forest company,
Community groups
(contractual agreement)
Private forest company,
Community groups
(contractual agreement)

Production

HTR permits in North
Sumatera, Jambi, Gunung
Kidul (Yogyakarta), South
Sulawesi
Village forests in Gunung
Kidul (Yogyakarta)

Individuals

Production

Production
Conservation
Production
Protection

Perhutani partnership in Java

PT Musi Hutan Persada
(MHP) South Sumatera,
Sinar Mas group in Riau and
West Kalimantan
Teak growers, acacia
growers in Java
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1.5.

Problem statement, research objective and questions

Smallholder forestry in Indonesia, with a focus on teak plantations, has been increasingly studied,
from household level to global trade under Sustainable Forest Management and Timber Legality
Assurance Systems (Hardiyanto and Prayitno, 2007; Kallio et al., 2012; Maryudi et al., 2015;
Perdana et al., 2012; Roshetko et al., 2013; Sabastian et al., 2014). Regarding smallholder acacia
plantations in Indonesia, however, we have limited knowledge at the household level, specifically
about what factors affected acacia adoption in the past and what scheme factors might affect their
future adoption. Unlike teak which has a long period to harvest (> 20 years), acacia has shorter
rotation periods to harvest (5 – 8 years), so the growers can earn income more frequently. Acacias
are used mainly for pulpwood industry if they grow under partnership contracts and used for
furniture and biomass energy if they grow independently in their farmland. Acacia plantations for
commercial purposes have been established on more than 3 million ha in South East Asian
countries, mainly in Indonesia, Vietnam, and Malaysia (Harwood and Nambiar, 2014). Although
establishment of plantations and uses of acacias primarily involve large-scale and huge capital
investments, local communities also play an important role in cultivating acacias on their marginal
land, potentially increasing forest cover, filling the timber production gap and providing economic
options to improve rural livelihoods (Kull et al., 2011; Nambiar et al., 2015).
Past studies have tried to reveal socio-economic factors affecting local communities growing
acacias comparing with other timber growers in different regions in Indonesia (Kallio et al., 2011;
Pirard et al., 2017). However, these studies analysed static scenarios and do not cover the dynamic
nature of acacia adoption in the past, and the possibility to improve future adoption by examining
scheme factors. This study aims to gain a better understanding of factors affecting past adoption of
acacias by smallholders and demonstrate how scheme factors can be enhanced to promote acacia
adoption in the future. The adoption is not only on the application of silvicultural practices, such
as using better seedlings and practicing improved stand management, but more importantly how
12

acacias could be promoted to replace smallholders’ non-timber land use practices in their marginal
farmland so that the land becomes more productive and profitable. To achieve this aim, four
research questions are addressed in this study:
1) What factors determine when smallholders adopt acacias the first time on their farmland?
2) What are the impacts of industrial acacia plantations on the local communities’ livelihoods?
3) What do local communities want from forestry partnership schemes?
4) Which smallholders are willing to grow acacias under long term afforestation contracts?
The first two questions address the need to understand past adoption. In adoption studies, decision
to adopt an innovation or technology is complex and could be influenced by the combination of
characteristics of goods or programs (‘scheme factor’), characteristics of individual decision
makers (‘farmer’ factor) and learning processes (Pannell et al., 2006). The first research question
investigates a dynamic acacia adoption – time-to-adoption – that is, how long it takes for
smallholders to adopt acacia since they are in a position to make decision, and how individual
characteristics, changing in reforestation policies, and market prices affect the adoption timing. A
discrete time duration analysis (Jenkins, 2005) is employed to address this issue. The reforestation
schemes are primarily initiated by either government and/or timber companies if the forest products
are used for commercial purposes. In the second research question we assess specifically impacts
of industrial acacia plantation on the sustainable livelihood outcomes (Scoones, 1998, 2009) by
conducting household survey in one of the research site, i.e., West Kalimantan, where the
partnership has been running for 20 years. The third and fourth research questions addressed
smallholders’ preferences for growing acacias given changes in scheme factors (i.e., attribute level)
to improve future acacia adoption. An extensive survey employing a choice experiment (CE)
approach is conducted for estimating preferences of attributes of non-market goods for future
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preferences using a quantitative methodology, especially when addressing the third and fourth
research questions so that accurate estimates can be achieved.
This study focuses more on sustainable timber plantations than on other environmental services of
planted forests, such as for carbon sequestration, biodiversity and REDD+ as the competing land
use options. This study was part of an ACIAR project to support sustainable forestry plantations of
acacia and eucalyptus in Indonesia (FST/2009/051) conducted between 2009 – 2014. Apart from
biophysical, silvicultural and product processing research areas, one of the ACIAR research
objectives was to gain a better understanding of the knowledge, social experiences and conditions
of the small landholders to enhance their capacity in the management of short-rotation timber
plantations. This study covers only acacias, specifically A. mangium and A. auriculiformis, grown
in different regions in Indonesia. Acacias/eucalyptus for pulpwood is the only timber species
available to be introduced in the locations given the advances in biophysical and tree improvement
research and technology that has improved their productivity, and given the magnitude of the
pulpwood industry in Indonesia. The study locations have also been designated for production
forests not conservation or protection forests. However, massive conversion of forestland for oil
palm plantations make acacia plantations prone to be converted. Rubber is more locally accepted
with low investments and can be planted hand in hand with acacias. Therefore, rubber and oil palm
would compete with acacias for the same land in the study locations in outer islands of Java. Teak
would compete with acacias in Java. Data to answer the research questions were collected through
an extensive household survey, interviewing smallholders in Gunung Kidul, Yogyakarta province
and outer islands, including South Sumatera and West Kalimantan in 2014 (Figure 1.2.).
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Figure 1.2. Study locations

1.6.

Thesis structure

This thesis is presented as a series of scientific published and submitted papers and manuscripts
prepared for publication. This thesis consists of five independent result chapters, with a linking
chapter to introduce the following result chapters. The current chapter introduce study background
of the thesis, problem statement and outline a study aim and research questions to address the
research problems. The main result chapters are divided into two parts, the first part contain results
of past adoption of acacias addressing research question 1 and 2 and the results are presented in
Chapters 3 and 5, respectively. The second part consists of Chapters 7, 9 and 11, addressing the
future adoption of acacias to respond research questions 3, 4 and 5. Finally, Chapter 12 summarises
the main findings, discusses the contribution and significance of the study and concludes with
further work to fill the research gap.
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In addition, each chapter is independent chapters in introduction, literature review, methods,
results, and discussion and/or conclusion sections. Each chapter may overlap in data used and study
locations. For example, in Chapter 3, we use samples across different study locations and include
both samples familiar with afforestation/reforestation contracts under company-community
partnership (CCP) schemes to grow acacias or not, but only cover adoption of acacias in private
land excluding the public land. On the other hand, Chapter 5 only use sample in West Kalimantan
to deepen the analysis of livelihood outcomes for those familiar with CCP schemes either they are
partnered or not with timber companies. In Chapter 7, it addresses CCP samples in outer islands
and also compare to non-CCP samples in outer islands to assess the acceptability of changes in
scheme factors in private and public land. On the other hand, Chapter 9 focuses on non-CCP
samples across all regions on private land only. The details of the overlapping for each chapter
characteristic see Table 1.2.
Table 1.2. Characteristics of samples based on provinces, land tenure and familiarity with forestry
contract in each result chapters
Chapter

Number of

Province

Land tenure

Familiarity

Respondents

Y

SS

WK

Private

Public

CCP

Non-CCP

3

430

√

√

√

√

√

√

5

100

√

√

√

√

7

287

√

√

√

√

√

9

323

√

√

√

√

11

484

√

√

√

√

√
√

√

√

Note: Y=Yogyakarta; SS=South Sumatera; WK=West Kalimantan; CCP=Company-community
partnership
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Chapter 2. Past adoption of smallholders’ acacia
plantations

Research question 1: What factors determine when smallholders adopt acacias the first time on
their farmland?
This research question is addressed in Chapter 3. This chapter contributes to understanding on
smallholders’ typology of acacia adoption in Indonesia following Kull’s typology and distinct in
terms of motivation to grow acacias, sources of learning, and some management features. Both
typologies are identified as follow:


Smallholders growing acacia (A. auriculiformis) via agroforestry or afforestation projects in
Gunung Kidul, Yogyakarta since 1961.



smallholders growing A. mangium via partnership arrangements with timber industries for
industrial forest plantation (company-community partnership-CCP), which is introduced since
1986 in outer islands.

This chapter uses discrete time duration analysis to investigate the dynamic decision of
smallholders in growing trees in the past. It analyses socio-economic factors affecting the rate of
acacia adoption, that is how long it takes for smallholders to grow acacias in the first time after
they have exposed to the risk, i.e., a risk when they decide which trees species they can plant in
their farmland. The use of this statistical analysis contributes to the knowledge about time varying
and time-invariant factors affecting the rate of adoption in both typologies. The socio-economic
factors include individual characteristics, changes in reforestation schemes and market prices over
the period 1960 – 2014.
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Table 2.1. General characteristics of respondents in Chapter 3
Chapter

Number of
Respondents

Province

Land tenure

Familiarity

Y

SS

WK

Private

√

√

√

√

√

√

√

√

√

√

√

√

√

3

430

5

100

7

287

9

323

√

√

√

√

11

484

√

√

√

√

Public

CCP

Non-CCP

√

√

√
√

√

√

Note: Y=Yogyakarta; SS=South Sumatera; WK=West Kalimantan; CCP=Company-community
partnership.
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Chapter 3. Paper-1. Factors affecting the rate of acacias
adoption in Indonesia: a duration analysis
This chapter is submitted to Journal of Land Use Policy cited as follows:
Permadi, D.B., Burton, M., Race, B., Ma, Chunbo, Pandit, R., Mendham, D., Hardiyanto, E.B.
Socio-economic factors affecting the rate of acacias adoption in Indonesia
Total candidate’s contribution is approximately 80% as certified in the certification of authorship
declaration.

3.1.

Abstract

Acacia plantations have an important role in sustainable forestry plantations to increase the
reforestation rate and fulfilling the market demand of processed timber within short-term periods
in some countries of South East Asia. This study aims to gain better understanding of the adoption
rate of acacia planted by smallholders, and factors affecting the rate of acacia adoption in Indonesia.
We use discrete time duration analysis to analyse 430 samples from different regions of Indonesia,
i.e., Gunung Kidul and outer regions (South Sumatera and West Kalimantan). Acacias were
introduced in 1961 and 1986 in these regions, respectively. The regions selected represent different
typologies of acacia adoption, following Kull’s typology (Kull et al., 2011). Results show that
smallholders in Gunung Kidul required 3.12 years on average to adopt acacias, while those in the
outer islands required 10.79 years. Overall, the rate of acacia adoption increases once smallholders
grow other timber species (teak), if they have own more land, land is acquired from inheritance
compared to from the market, they are younger or they have an on-farm occupation. The changes
in reforestation policies had limited impact on the speed of acacia adoption and some policies even
decreased the adoption speed.
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3.2.

Keywords

Sustainable forestry, smallholders tree plantation, typology of acacia adoption, duration analysis,
forestry partnership.

3.3.

Introduction

Forest conversion for agricultural land has led to negative externalities, such as changes in water
yields (Murty et al., 2002; Wilk et al., 2001), land fertility (Yang et al., 2009), greenhouse gas
emissions (Fearnside, 2000) and biodiversity (Chey, 2006). Active attempts are required to reverse
deforestation by promoting successful afforestation and reforestation programs to keep the land
productive and sustainable. Acacias are among timber tree species that have long been introduced
in forest rehabilitation programs since the early 19 th century (Kull et al., 2011). Acacias can be
grown in limited ecological conditions but produce high and profitable yields within short-term
periods (Harwood & Nambiar, 2014; Nambiar et al., 2015). Recently, acacia plantations for
industry have reached more than 3 million ha in South East Asia, grown mainly in Indonesia,
Vietnam, Thailand and Malaysia, to produce processed timber (i.e., pulpwood, solid wood,
furniture and fire wood) (Hardiyanto, 2006; Harwood & Nambiar, 2014). Even though diffusion
and use of acacias mainly involve large-scale capital investments, local communities have also
played an important role in cultivating them on their marginal land, either independently or in
partnership with timber industries (Harwood & Nambiar, 2014; Kull et al., 2011). Involvement of
smallholders of local communities to grow commercial trees on their farmland can speed up forest
cover change, slow the rate of deforestation, fill national timber production gaps and provide
economic options for rural livelihood development (Maryudi & Krott, 2012; Pokorny et al., 2013).
However, evidence shows low productivity of smallholders’ acacia plantations in comparison to
corporate growers’, which prevents optimum benefits for smallholders and timber sustainability in
the long-term (Harwood & Nambiar, 2014). A number of factors are identified, such as pest and
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disease outbreaks, low intensity silviculture and poor site management (Harwood & Nambiar,
2014). This low productivity and profitability is also an issue faced by other smallholder tree
plantations, e.g. teak growers (Hardiyanto & Prayitno, 2007; Roshetko et al., 2013). This technical
problem is exacerbated by non-technical constraints, such as lack of financial support, market
barriers and complex governance issues (Maryudi et al., 2017; Thomas et al., 2010). This problem
seems typical for smallholding forestry which is different to corporations in regard to goals, capital
and technical constraints (see Byron (2001); Harrison et al. (2002)). The need to understand
smallholding timber plantations thus remains important to promote sustainable forestry and
contribute to reduce rural poverty. To achieve this requirement, one needs to understand the
motives and factors that determine smallholders’ decision to adopt acacias in their farming systems.
Investigating historical adoption of earlier adopters and changing conditions or events that may
affect their adoption of acacias is the objective of this study.
We consider the household as the economic agent that needs to decide the right time for them to
grow trees in their farmland. Growing trees in this study is small-scale in nature (agroforestry),
which combines with agricultural crops, the main aspect in agroforestry systems (Roshetko et al.,
2013). At household level, knowledge of the rate of adoption of acacias, and socio-economic
conditions that influence farmers to grow acacias is, unfortunately, limited, although recent
published literature on smallholder forestry is increasingly abundant. For the details see (Grossman,
2012; Law & McSweeney, 2013; Maryudi, 2013; Maryudi et al., 2016; Maryudi et al. 2017; Nawir
et al., 2007; Pokorny et al., 2013; Sabastian et al., 2014; Sikor & Baggio, 2014). This study aims
to fill this gap by investigating the time to adopt acacias and what factors affect the length of time
to acacia adoption by local communities in different regions of Indonesia. To achieve this aim,
firstly, we describe actual adoption and management of acacias by smallholders of local
communities in Indonesia. We then estimate adoption length of acacias using a duration analysis,
which models the time when smallholders are first ‘at risk’ to the time at which they grow acacias
in their farmland. Finally, we study the effects of time-varying and time-invariant factors, including
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changing household and farm characteristics, reforestation and afforestation schemes, and timber
prices on the adoption speed.
To estimate adoption speed and effect of the covariates on the rate of adoption, we use a duration
analysis (also known as survival analysis or time-to-event modelling) (Jenkins, 1995, 2005). In
duration analysis the outcome variable is the time until the occurrence of an event of interest
(Jenkins, 2005). In this study, the event of interest refers to the act of first growing acacias on
smallholder farmland. There are studies that explore adoption in agricultural fields using duration
analysis, such as adoption of drip irrigation in Spain (Alcon et al., 2011), changes in wheat variety
in Pakistan (Nazli & Smale, 2016), application of farm agro-biodiversity in Portuguese (Botelho,
Dinis & Pinto, 2012), adoption speed of water and soil conservation in Kenya (Oostendorp & Zaal,
2012) and regeneration of smallholder forest in Mississippi (Sun et al., 2008). Revealing timedependence information would improve our understanding of the behaviour of smallholders for
growing certain species and dynamic factors affecting that behaviour, not only at a point in time,
but also over time. This information could be considered to improve policy planning and design in
future.
The next section presents a literature review about acacia adoption, followed by data used in this
study. Result of the survey is presented in the following section. We then discuss the results in the
context of the existing literature before reporting conclusions.

3.4.

Literature review

3.4.1. Typology of global acacia adoption and use
A recent extensive review on introduced acacia adoption across 18 landscapes around the world,
including Asia, Africa and South America, has reported factors shaping the perception and use of
acacias by local communities (Kull et al., 2011). These factors include biophysical characteristics,
socio-economic context and familiarity with the species. Based on these factors four main
32

typologies of acacia growing are determined as follow: 1) acacias are adopted by poor communities
through agroforestry projects, 2) local communities, mostly poor people, use acacias that have been
present in the landscapes via plantation or invasion, 3) middle-income landholders participating in
growing acacias via partnership with forest industry, and 4) richer people with concerns about the
biodiversity and ecosystem service from introduced acacias in the landscapes. The study also
highlights that economic conditions play a key role in shaping acacia adoption, where poor
communities are highly dependent on acacias for household needs and sometimes for income.
Whereas, the middle-income regions more engage in acacia woodlots for commercialization. The
study suggests that managing introduced acacias in the landscapes required careful measures to
avoid harmful effects on marginal communities (Kull et al., 2011). Surprisingly, the report did not
include Indonesia. This study would enrich the previous literature on acacias adoption and
diffusion. However, it is worthnoting that the typology established in Kull et al. (2011) provides an
important baseline to understanding the adoption of acacias in Indonesia. The smallholders
profiling would be beneficial to aid the development, implementation, and monitoring of naturalresource management (NRM) policies and program (Emtage et al., 2007).
3.4.2. Cultivation of acacias in Indonesia
In Indonesia, many native and exotic acacias have been introduced in afforestation and reforestation
programs. Some have disappeared in the landscapes, such as A. mernsii (Berenschot et al., 1988),
some have become invasive species, e.g. A. nilotica (Caesariantika et al., 2011), others are
commercially used for rehabilitating deforested landscapes (Turnbull et al., 1997), e.g. A. mangium
and A. auriculiformis. ACIAR report identified challenges and ways forward for sustainable
forestry plantation with reference to acacias and eucalyptus plantation across China and South East
Asia, including Indonesia, Vietnam, Thailand and Laos (Harwood & Nambiar, 2014). It reported
that the total areas of those planted forests is more than 7 Mha, and that about one third is in
Indonesia (Harwood & Nambiar, 2014).
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There are two types of acacias that are widely diffused for commercial purposes in Indonesia, i.e.
A. auriculiformis and A. mangium, and the hybrids of them. A. auriculiformis is a short rotation
tree species widely adopted for fuelwood production and environmental management, such as
control of imperata grass land and erosion as well as roadside planting. In 1951, this tree species
was introduced for reforestation in private land and public land after long trials in different sites of
Java island since 1934 (Wiersum & Ramlan, 1982). The study reported that it performed well on a
wide variety of difficult sites, was easy to cultivate by smallholders and could be harvested at ages
between 7 – 12 years old, with a volume of over 20 m3/ha. Due to poor stem form, it was only
suitable for firewood, land amelioration and soil protection and amenities (Wiersum & Ramlan,
1982). It was recommended to be widely adopted in reforestation programs during 1951 – 1960 in
the Karang Kitri Program (KKP), that is planting in home-gardens. When National Reforestation
Week (NRW) replaced the KKP, this species was also included as one of the potential trees to
rehabilitate critical land in Java (Nawir et al., 2007). The recent research on species trials across
countries show its drawbacks can be genetically improved (Awang et al., 1994; Hai et al., 2008;
Turnbull et al., 1997) and it has potential to compete with teak for construction wood and furniture
(Perdana et al., 2012).
On the other hand, A. mangium has been commercially adopted by industrial private companies for
pulpwood since 1990 and usually harvested at the age of 5 – 8 years for pulpwood and longer than
10 years for solid wood and furniture (Hardiyanto, 2006). Compared to A. auriculiformis, A.
mangium has faster growth, better stem form, good property for pulpwood and sawn-timber, and
could supress the imperata grass land. This information is based on trials in different ecological
conditions since 1973 in Sabah, Kalimantan (Council, 1983). One of the drawbacks of this species
is its vulnerability to pest and disease outbreaks when it is planted monoculturally. The introduction
of this species in Indonesia was started in 1979, at which the government change the reforestation
schemes from National Reforestatiomn Week (NRW) to Reforestation and Regreening Program
(RRP). The first seed production areas of 400 ha were established in 1980 in South Sumatera
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(Arisman & Hardiyanto, 2006). The seeds became available for large-scale reforestation programs
in Indonesia since 1986. To boost productivity, the first generation of seedlings seed orchards
(SSO) of A. mangium was established in 1990 and then replaced with the second generation SSO
in 2000. The expansion of A. mangium plantations increased dramatically since 1990 for largescale forest rehabilitation, when the government of Indonesia launched reforestation of 6 million
ha of unproductive forests over 15 years. In 2013, industrial plantation forests had total concession
areas of 10 million ha, although only a small proportion has been successfully planted with A.
mangium or E. pellita. A. mangium is adopted by local communities in their private land through
partnerships with industries or in public land where disputes occurred between timber industries
and the local communities. The adoption is based on social agreements, through the long-term
commitment of contracts (Nawir et al., 2003).

3.5.

Data and analysis

3.5.1. Study location and data collection
The data are collected from a survey among smallholders in three different provinces in Indonesia,
i.e. Yogyakarta, West Kalimantan, and South Sumatera (see Figure 3.1), and conducted in August
– September 2014. The chosen provinces represent three different landscapes based on their forest
cover changes for the last decade and types of acacia planted by most smallholders. Yogyakarta
represents a reforested landscape, where net forest cover change is positive. In this region, A.
auriculiformis was trialed for land rehabilitation in home-garden since 1951, but largely introduced
in 1961 under National Regreening Week (NRW). West Kalimantan and South Sumatera represent
the deforested and transition stages, respectively. A. mangium was introduced and largely planted

35

by

industrial

forest

plantations

starting

in

1986

in

both

provinces.

Figure 3.1. Overview of the study to address fully or partly the research questions

The population was defined as smallholders living in rural areas across 14 villages, selected in five
districts (three provinces), including Gunung Kidul (Yogyakarta), Sanggau, Sintang, Kubu Raya
(West Kalimantan), and Muara Enim (South Sumatera). We defined 10 to 50 respondents in each
village based on a convenience sampling technique and population density. The convenience
sampling allowed us to interview villagers who are available during the survey. If the village has
big household numbers, we determined about 50 respondents, while it has smaller size we defined
about 10 respondents. In conducting the convenience technique, we came to the first respondent,
which was a key informant in the village, and then we visited respondents’ houses near to the first
respondent’s house until we had sufficient respondents proportionally. In total, we interviewed 486
samples mainly heads of households aged between 18 to 84 years old, with average age of 54.
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Respondents who did not provide verbal consent, had no private land, or gave incomplete answers
were excluded in this analysis. The final samples to be analysed consist of 430 smallholders, of
which 40% were base in Yogyakarta, 41% in West Kalimantan, and 19% in South Sumatera. In the
analysis, we combined West Kalimantan and South Sumatera’s respondents for representing the
outer regions of Indonesia. We interviewed respondents using a structured questionnaire including
questions on land ownership (e.g., “What year did you first time own land?”), tree adoption and
social learning sources (e.g., “What year did you grow acacia in your farmland? “From whom did
you know the trees you planted?”) and socio-demographic characteristics (e.g., “What year were
you born?”). A complete questionnaire instrument can be seen in Appendix C.
3.5.2. Variables
Dependant and independent variables used in duration analysis are presented in Table 3.1, which
shows mean and standard deviation of the variables by regions, and the combined samples. The
independent variables are operationally grouped into time-varying and time-invariant variables.
Time of origin and time to adoption
The dependent variable used in this study is time to adoption of acacia by smallholders on their
farmland, measured from the time of origin when smallholders are first exposed to the ‘risk’ 2 of
adopting to the time they plant the trees. Two conditions determine the start of the period at risk.
The first is the year when the afforestation program begins in the region, which is 1961 for
Yogyakarta, and 1986 for outer islands. The second is the year at which the household first owns
the land and is able to make decisions over it. We defined the start of period at which they are ‘at
risk’ of adoption as the later of these two dates. Also, two groups of respondents were identified,
firstly, the acacias adopters who grow acacias in their private land, either independently or through
contracts with forest agencies/industries. It also includes those who continued growing acacias

2

The origin of duration analysis in health studies leads to the ‘risk’ ‘hazard’ and ‘survival’ terminology. It is
used here without any presumption that adoption of acacias is in any sense negative.
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cultivated by their predecessors once they owned the land, either through inheritance or market
purchase. This could result in a high number of adopters in the initial year. Secondly, a group
consists of those who never grew acacias in their farmland despite being exposed to the programs.
These respondents exhibit right censoring observation, in the sense that we do not know if/when
they will adopt in the future. In addition, two time-frames are defined: calendar time, and survival
time. Survival time is defined as starting at the point when the individual was first ‘at risk’, and
proceeds until they adopt (the dependant variable as explained above). Figure 3.2 shows binary
adoption for the two regions and indicates that more than half of adopters planted acacias
immediately in the first year at which they were at risk. This effect is especially marked for
Yogyakarta. Figure 3.3 identifies the number of adopters who adopt in each calendar year. It shows
that acacia has been adopted since 1961 in Gunung Kidul, and continued until the later decades,
while in the outer islands they have been grown by smallholders since 1994.

38

Table 3.1. Variable definitions and descriptive statistics by regions.

Variables

Definition

Yogyakarta

Outer islands

Mean

SD

Mean

SD

Number of years from time of origin to time of adoption

3.12

5.55

10.79

8.3

Percentile (50%, 75% adopt, in year)

1, 2

Education

Length of education (year)

7.91

4.24

6.91

3.77

Family size

Number of adult family members

4.27

1.39

4.43

1.62

Land size

Total farmland size (ha)

0.81

0.67

5.14

4.94

Land inherited

1=given/inherited land; 0=land acquired via market

0.13

0.34

0.26

0.44

Teak

1 = years of teak adoption, 0 = else

0.78

0.41

-

-

Rubber

1 = years of rubber tree adoption, 0 = else

-

-

0.55

0.50

Age

Ages along the observation time

30.68

8.76

37.90

10.93

Marriage

1 = years of marriage, 0 = else

0.98

0.15

0.91

0.29

Outmigration

1 = years of out-migration, 0=else

0.07

0.26

0.04

0.19

Dependant variable
Time to adopt acacia
(survival time)
2, 11

Independent variables
Time invariant covariates

Time-varying covariates
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Variables

Definition

Yogyakarta

Outer islands

Mean

SD

Mean

SD

0.59

0.49

0.66

0.47

On-farm

1 = years of on-farm occupation, 0 = else

Off-farm

1 = years of off-farm occupation, 0 = else

NRW (Java)

1 = years of National Regreening Week scheme (1961 – 1975)

0.08

0.28

-

-

RRP

1 = years of Reforestation and regreening program (1976 – 1998), 0 = else

0.36

0.48

0.28

0.45

IFP (non-Java)

1 = years of Industrial forest plantations (1990 – current), 0 = else

-

-

0.98

0.13

CF (Java)

1 = years of Community forestry, including company-community partnership, 0.63

0.48

-

-

0.49

0.55

0.49

village forests, and community timber plantation (1995 – current), 0 = else
NMLFR (Java)

1 = years of National Movement of Forest and Land Rehabilitation (2003 – 0.42
current), 0 = else

CCP1 (Non-Java)

1 = years of Contract between 1996 – 2004, 0 = else

-

-

0.30

0.45

CCP2 (Non-Java)

1 = years of Contract between 2005 – 2009, 0 = else

-

-

0.48

0.50

CCP3 (Non-Java)

1 = years of Contract between 2010 – 2014, 0 = else

-

-

0.20

0.40

TIMBER PRICE

One year lag of relative international timber prices (pulpwood/log) over 0.68

0.24

0.50

0.21

food/cash crops prices (rice and rubber) in US$ (1960 – 2014)
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Household and farm characteristics
Respondents were those decision makers who were responsible in making decision at
the adoption time. Households characteristics include time-varying covariates, such as
respondents’ age (which varies over the duration spell), year of marriage, and year of
outmigration for temporary work or study out of their village. It also includes year they
started to manage their farmland and year they started to grow trees other than acacia
(i.e. teak in Yogyakarta and rubber in outer regions). The time-fixed covariates include
education length, family size and farm size. The farm characteristics include the land
size and the way they owned the land at the first time, either via inheritance or market
(buying, leasing). Ideally, some of these variables would be defined as time-varying,
but this would rely on recall over long time periods (e.g. the evolution of land holdings
over 50 years). Instead, for these variables the value at the point of the survey (year of
2014) is used as a proxy.
Reforestation schemes
There are past and ongoing policy instruments to ensure that more trees are grown both
on state and private land. We identify changing reforestation or afforestation schemes
as time-varying covariates, distinguished the Java region from the outer regions of
Indonesia. In Java, the scheme started with National Regreening Week (Pekan
Penghijauan National), between 1961 and 1975, that introduced several fast-growing
trees, such as A. auriculiformis. It was continued by the Reforestation and
Rehabilitation Program (RRP) or (Program Reboisasi dan Penghijauan), which ran
from 1976 to 1998. In 1986, the Ministry of Forestry announced a large-scale
reforestation to rehabilitate degraded forests by introducing fast growing trees species.
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Acacia mangium had been chosen and supported by the selected seed orchards that
could produce seeds in large scale plantations. In 1990, the industrial forest plantation
(IFP) or hutan tanaman indutri (HTI) had been announced to rehabilitate 6 million ha
of unproductive forest production. In 1995, the community forestry (CF) program was
introduced to increase the participation of local community to manage forests. It
included also partnership schemes between forest companies and local communities.
Extension was provided by local forest service and non-governmental organizations.
The current scheme is called the forest and land rehabilitation (FLR) or (Rehabilitasi
Hutan dan Lahan, RHL). This targeted the degraded watershed areas and planted using
commercial and more valuable trees than acacia, such as teak, sengon, mahagony and
other local tree species. This scheme ran from 2003 until currently. In this study,
Company-community partnership (CCP) programs are a part of CF that had been used
by large-scale forest industry to involve local community in forest rehabilitation and
timber production. CCP was practiced since 1996 in West Kalimantan (Finnantara
Intiga forest company) and 1998 in South Sumatera (Musi Hutan Persada forest
company). This scheme relied on sharing costs and benefits between timber companies
and local communities, written in a social agreement (contract). A. mangium are the
main timber trees planted in public and private land using these contracts. Several
changes in the scheme took place following the second rotation (CCP2) in 2005 and
third rotation (CCP3) in 2010 in West Kalimantan. The second rotation was also
affected by the changes in forest company ownership that also changed the plantation
operation and contract schemes which shifted from a social orientation to a balance
between profit and social goals, based on new company ownership (Nawir, 2011;
Purnomo et al., 2014).
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3.6.3. Duration analysis
The purpose of using duration analysis in this study is to identify factors that have a
significant effect on the length of the acacia adoption period, that is the survival time.
The length of adoption period, T, is defined from the time of origin where the
afforestation program started or where individuals began to own land for the first time
if it came later. The end of the period T is the year in which smallholders planted for
the first time or continued cultivating acacias in their farmland, indicating the subject
changes to the adoption state, or the survey time if smallholders do not adopt. The
duration analysis assumes a homogenous population in relation to the systematic
factors and the covariates affecting the random variable T (Alcon et al., 2011). For
those who did not change by the end of the observation in this study, the expected time
to adoption must be larger than the currently observed period at risk.
The transition probability to a new state is defined as the Hazard function which is a
cumulative density function and is the conditional probability that a smallholder who
does not yet plant acacias chooses to adopt in the short period of time, dt, after t. The
hazard function is defined as (Alcon et al., 2011):
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Where S(t) is the survival function, f(t) is the continuous density function of the random
variable T and F(t) is corresponding cumulative density function, which has a slope of
F(t). The relation between survival and hazard probabilities is defined as follows:
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The survival function, S(t) is defined as the probability that duration time T is greater
than some value of t, Pr(T>t) and equals 1 – F(t). There are many empirical
specifications of the hazard function, and the common form is a proportional hazard
specification. This specification form decomposes the hazard into a baseline
component (h0) and a component depending on individual covariates (X) and an
associated unknown parameter vector (β). This proportional hazard specification
changes the immediate hazard function of survival to t, and it uses an exponential
specification ensuring that the hazard is non-negative, without imposing restrictions on
the impact of the covariates on the hazard (Jenkins, 2005).
ℎ( , , , ) = ℎ ( , ) ∗

( , )

(5)

In duration analysis, the baseline hazard specifications commonly used are the Weibull
and the exponential distributions. The former is characterized by the hazard function
h(t)=λptp-1, with λ>0 and p>0, and p is the shape parameter of the hazard function. The
hazard function increases over time if p>1, on the other hand, if p<1 this function will
decrease over time, while p=1 the function becomes an exponential form. This
exponential form is characterized by constant hazard, h(t)=λ, implying that the hazard
function is duration independent.
In empirical discrete time intervals, the nature of adoption could be characterized by a
transition that is intrinsically a discrete event (adopt or not adopt) and the survival times
have been grouped into discrete time interval (e.g., numbers of years), where the spell
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length is summarized using positive integers (1,2, 3,… and so on) (Jenkins, 2005). The
hazard rate can be expressed as follows:
ℎ =1−

{−

Where γ(t) = ln

( )+

}

(6)

H (s)ds, and X is the set of explanatory variables which consist

of cross-section data and time-varying covariates, explaining the effect of individual
smallholders’ characteristics and the underlying process of adoption and time
dependency specifications. If the signs of covariates are positive and significant the
variables increase the hazard and the time to adoption becomes quicker.
The assumption used in the specification is that the identical covariates across
individuals will have the same effect on probability of failure (adoption). This
assumption is untrue if there are unobserved factors that create heterogeneity within
the population, implying some individuals might have greater tendency to adopt than
others, given their otherwise identical properties. To account for the unobserved
effects, one can use a form of random effect mixture model or a ‘frailty’ model, in
which a scale factor, v, is distributed independently from X and t, following a random
distribution of positive values with a normalized mean of 1 and a finite variance σ2.
The proportional hazard model with unobserved heterogeneity can be written as
follows:
ℎ =1−

{−

( )+

+

}

(7)

where error term u=ln(v), is a random variable with 0 mean. The scale factor or random
variable v reflects the impact of the unidentified random influences on the hazard ratio.
The Gamma error distribution is commonly used to identify the effect of this scale
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factor. The advantage of using this scale factor is to avoid biased estimates of duration
dependence and effects of covariates.

3.7. Results
3.7.1. Smallholder profiling of acacia adoption
We firstly present the profile of acacia adoption in Gunung Kidul (Yogyakarta) and in
outer islands (South Sumatera and West Kalimantan). There are similarities and
differences between both samples when growing acacias on their farm land.
Respondents in Yogyakarta mainly planted A. auriculiformis (94%) without contract
with timber industries, while in outer islands the respondents planted A. mangium
(100%) in their land by joining a contract with timber industries. Therefore, when
talking of acacia adoption in Yogyakarta it refers to A. auriculiformis, while in outer
islands it refers to A. mangium. We further investigate their reasons to grow acacias on
their farmland, sources of social learning, planting experiences before adoption, and
experiences in harvesting and regeneration.
The survey showed that about 68% of the respondents in Gunung Kidul, Yogyakarta
mentioned fulfilling their subsistence need or safety net as the main reason for growing
acacias (Table 3.2). This includes timber provision for housing, furniture and fire wood.
Making profit or earning cash income as the first motive was mentioned by 24% and
the rest gave reasons related to protecting the environment, especially water and soil
conservation, and maintaining social solidarity (following other villagers). Regardless
of the first reason to grow acacia, to earn cash income is the second popular motive,
selected by 67% and followed by subsistence need (25%). Besides acacias,
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smallholders in Gunung Kidul also grew other trees species, such as teak (82%),
mahagony (28%), sengon (14%), and jabon (3%). In the outer islands, introduction of
A. mangium is usually to supply raw timber for pulp and paper mills via a social
agreement (contract) (Pirard & Irland, 2007). In this study, respondents who grew
acacias in outer islands were mainly motivated by expected profit or cash income (45%)
from their land and labour, followed by fulfilling their subsistence need (18%) and
enhancing rural development (16%), e.g. road improvement, agroforestry assistance,
with the rest answering for social solidarity and better environments. The reason for
enhancing rural development increased to 35% when we asked the second reason for
adopting acacia (Table 3.2). Community development, e.g. road improvement and
public infrastructure development is provided by timber industries and is expected to
induce smallholders’ participation in growing acacia trees, apart from earning expected
cash income. Finally, as in Yogyakarta, the acacia growers also planted trees other than
acacias for non-timber forest products, such as rubber (75%), coffee (21%), coconut
trees (21%), durian (18%), tengkawang (11%), and a few planted palm oil.
Table 3.2. Reasons for growing acacias in respondents' private land
Yogyakarta
Goal

First goal

Second goal

Outer regions
First goal

Second goal

Subsistence need

69(68%)

24 (25%)

18 (24%)

7 (12%)

Making profit

23 (24%)

65 (67%)

34 (45%)

28 (47%)

Social solidarity

2 (2%)

2 (2%)

5 (7%)

3 (5%)

Environmental quality

6 (6%)

6 (6%)

6 (8%)

1 (1%)

Rural development

0 (0%)

0 (0)%)

12 (16%)

21 (35%)

101 (100%)

97 (100%)

92 (100%)

92 (100%)

Total (%)
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Acacia growers were informed by various sources of infromation before planting trees
in their farmland. These sources can be categorized into formal sources (e.g. forest
extension agents, timber company, NGO), informal (e.g. farmer group committtees and
village leaders), and social sources (e.g. neighbours, parents, and friends) (Table 3.3).
In Gunung Kidul, the first source mentioned by acacia growers was dominated by
‘social’ sources, accounting for 84%, followed by formal (12%) and informal sources
(5%). Social sources were also mentioned as the second popular sources of information,
followed by formal source, which increased from 12% to 36%. On the other hand, the
most important source of information for growing A. mangium in outer islands was the
formal sources (74%), followed by informal (21%) and social (6%). In addition, about
34% of acacia growers in Gunung Kidul said they had experienced planting acacias
before they grew it on their own land. At young ages, they helped their parents in family
land or involved in reforestation programs in public land (state forest) to grow trees.
Thus, the adoption of both types of acacias have different features of social learning;
in one region, the role of ‘social’ agents is more prevalent to transfer knowledge of
acacia adoption, while in other regions, the formal source is more dominant, while
between the two are the intermediary informal institutions.
Table 3.3. Sources of social learning in acacia adoption in Indonesia
Sources
Formal
Informal
Social
Number of responses (N)

Gunung Kidul (Yogyakarta)

Outer islands

1st

2nd

1st

2nd

12 (12%)

9 (36%)

50 (74%)

8 (80%

4 (5%)

0

14 (21%)

0

82 (84%)

16 (64%)

4 (6%)

2 (20%)

98 (100%)

25 (100%)

68 (100%)

10 (100%)
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About 82% of acacia growers in Gunung Kidul have harvested acacia trees. Among
them, 48% regenerated the acacia naturally by coppicing and selecting the straight rods
after cutting the stems. Around 41% replanted using available acacia seedlings
collected from the understorey, while 11% replaced acacia trees with different tree
species, e.g. teak (Tectona grandis). In outer islands, around 70% of out-growers stated
that their planted acacia trees had been harvested, but 31% of respondents did not
continue replanting acacias, instead replacing them with other trees, e.g. rubber trees.
Also, about 86% of the acacia growers would choose not to renew the contract for
future plantations. Both findings indicate the uncertainty surrounding acacia
plantations is relatively high and they may diminish in future, especially in private farm
land of the outer regions.
3.7.2. Results of duration analysis
We used a Weibull function to allow for time dependency but the baseline hazard,
h (t), could diverge in the first period, for a more flexible response (see equation 8).
Thus, a dummy variable was introduced in the model for the first year, d , where d1=1
if the spell year equals 1 and d1=0 otherwise. Adding more periods as dummies in this
baseline hazard function was not significant:
h (t) = λpt

∗ exp(α d )

(8)

where α is the parameter of dummy variable d . If α =0, the hazard function will have
a Weibull shape and if α ≠0, h (t) will have a specified value for that time. If α =0
and p=1, h (t) collapses to the constant hazard or exponential form.
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Table 3.4 and Table 3.5 report the results of the discrete time proportional hazards
regression models based on data from Yogyakarta and from outer islands, respectively.
We separated the samples as Log-likelihood Ratio tests showed it was not possible to
pool the data. We compared two models using maximum likelihood criteria: a) Model
1, which is a logistic model as a reference, and b) Model 2, which is a ‘frailty’ model
incorporating a gamma mixture distribution to summarize unobserved individual
heterogeneity. The frailty model is preferred for Yogyakarta data, based on a test of
significance for the inclusion of the gamma distribution, shown by significance of
Gamma variance and Lnvarg parameters, which determine the moments of the gamma
distribution. On the other hand, the frailty model was not statistically different from the
reference for the outer region data, so we report only the logit model for data from this
region. Model 3 is the parsimonious specification and reports only significant
covariates.
From Table 3.4, the effect of d1 was positive and significant in Model 1, indicating
respondents immediately started to adopt acacias at the risk period (time of origin).
However, this dummy variable was not significant when allowing for unobserved
individual heterogeneity (Model 2). The parameter of the hazard (p-1) based on the
Weibull distribution with logarithm of time dependence also became insignificant at
10%. Therefore, the parameter shape of the hazard equals to one, p=1, showing an
exponential or constant hazard curve over time.
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Table 3.4. Duration models of acacia adoption based on data in Gunung Kidul,
Yogyakarta

p-1
α1
AGE
EDUCATION
MARRIAGE
OUTMIGRATION
ON-FARM
OFF-FARM
FAMSIZE
TEAK
LANDSIZE
LANDINHERITED
NRW
RRP
CF
NMFLRP
TIMBERPRICE
Constant
Ln varg (Constant)
Gamma variance
LR Gamma test
Prob.>chibar2
Number of observation
Log likelihood

Model 1
Coef.
-0.88***
1.78***
-0.03*
-0.04
0.36
0.15
0.59
-0.17
-0.15
1.17***
0.46***
0.12
0.24
0.02
0.45
-0.62
0.68
-2.64**

1996
-228.8

S.E.
0.26
0.50
0.02
0.04
0.75
0.44
0.35
0.52
0.12
0.31
0.16
0.40
0.78
0.59
0.45
-0.45
0.62
1.33

Model 2
Coef.
0.10
0.90
-0.07
-0.11
-0.94
-1.15
2.17*
-0.94
-0.34
3.87***
1.18*
0.77
0.99
0.35
1.22
-1.57*
0.53
0.04
1.93***
6.90**
22.85
0.00
1996
-218.0

S.E.
0.69
0.75
0.06
0.13
2.03
1.01
1.11
1.18
0.43
0.99
0.64
1.33
0.83
0.35
0.87
0.89
1.02
3.58
0.35
2.39

Model 3
Coef.
-0.35
0.67

S.E.
0.43
0.59

2.34**

0.98

3.34***
1.13**

0.78
0.57

-1.65***

0.74

-3.01***
1.81***
6.13***
23.707
0.00
1996
-222.7

0.90
0.34
2.09

TEAK has an important role in explaining the speed of adoption of acacia in Gunung
Kidul district. If a landholder had previously grown teak, acacia was adopted quickly
once landholders became exposed to it. Furthermore, having started to manage their
farmland (ONFARM) and larger LANDSIZE significantly increased the adoption
speed. Exponentiating the variable coefficients in Model 3 we see that the TEAK factor
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was 30 (e3 34=30.5), implying that previously growing teak increases the hazard by a
factor of 30, while ONFARM is 12 (starting to earn income from farmland increases
the hazard by 12 times), and LANDSIZE is 3 (i.e. an increase in land area of 1 ha leads
to a three-fold increase in hazard). On the other hand, changing reforestation and
afforestation schemes from NRW and RRP to CF programs, had limited positive effects
on accelerating adoption. This shows that the probability of smallholders adopting
acacias due to changing afforestation programs is constant from the earlier programs.
However, the FLR scheme, which was introduced after CF, significantly reduced the
hazard by 20% (e-1 65=0.20). This could be because the FLR program only promoted
timber species that are commercially more attractive than acacias, such as teak,
mahogany and sengon. Market channels for those products are also growing in the
recent decades (Perdana et al., 2012). Gamma
Table 3.5 reports the results of duration analysis of acacias in the outer islands. The
frailty model (Model 2) did not improve of the reference (Model 1). Removing the
insignificant covariates at 10% in Model 1 results in Model 3, in which a LR test did
not show any significant difference between Model 1 and Model 3. So we use Model 3
on parsimony ground. The shape of the Weibull distribution parameter of duration
dependence, p-1, was not significant, indicating that p=1, and hence like in Gunung
Kidul, there was an exponential form or constant hazard rate after the first year. α was
positive and significant indicating adoption of acacias by out-growers had a higher
probability of taking place in the first period once individuals were exposed to the risk.
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Table 3.5. Duration models of acacia adoption based on data from outer regions
Model 1

p-1
α1
AGE
EDUCATION
MARRIAGE
MIGRATION
ON-FARM
OFF-FARM
FAMLABOUR
RUBBER
LANDSIZE
LANDINHERITED
RRP
CCP1
CCP2
CCP3
TIMBERPRICE
Constant
Ln varg (Constant)
Gamma variance
LR test
Prob.>chibar2
No. of observation
Log likelihood

Model 2

Model 3

Coef.

S.E.

Coef.

S.E.

Coef.

S.E.

0.24
2.68***
0.03*
-0.02
1.01*
-0.51
0.13
-0.05
0.04
-0.08
0.08***
0.78**
0.11
2.37***
0.82**
0.37
-3.64***
-7.17***

0.24
0.60
0.01
0.03
0.62
0.77
0.30
0.42
0.08
0.24
0.02
0.32
0.32
0.40
0.40
0.44
0.88
1.18

0.24
2.50***
0.03*
-0.02
0.97
-0.41
0.08
0.10
0.03
-0.05
0.07***
0.75**
0.10
2.22***
0.80**
0.36
-3.49***
-7.02***
-3.22
0.04
0.005
0.473
3839
-363.3

0.24
0.58
0.01
0.03
0.61
0.75
0.29
0.40
0.07
0.23
0.02
0.32
0.33
0.40
0.40
0.43
0.87
1.15
6.33
0.59

0.25
2.68***
0.03**

0.24
-.59
0.01

1.05*

0.61

0.07***
0.79**

0.01
0.31

2.11***
0.60*

0.32
0.31

-3.90***
-6.69***

0.82
0.96

3839
-362.8

3839
-363.6

The company-community partnership (CCP) schemes introduced in the region
significantly affected adoption speed, especially the first and second contracts (CCP1
and CCP2). Introducing CCP1 increased the adoption rate by factor of 8 (e 2 11=8.3)
(Model 3), while changing into CCP2 only increased the adoption speed by factor of
1.81 (e1 82=1.81). Respondent characteristics that significantly affecting the adoption
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speed included AGE (the younger adopt more quickly than the older), MARRIAGE
(getting married increased the tree adoption by a factor of 2.8), LAND SIZE (larger
land sped up adoption), and LAND INHERITED (gaining land from inherited family
land increased the hazard by a factor of 2 compared to obtaining land through the
market). Finally, the adoption rate was slower as the relative PRICE of global
pulpwood to global rubber price increased. The effect of PRICE could drop the hazard
by 2% (e-3 84=0.02) for every increase of 1% in the ratio between pulpwood and rubber
price. This is unanticipated and requires careful interpretation.

3.8. Discussion
This study has presented findings on acacia adoption in three different provinces of
Indonesia, Yogyakarta, South Sumatera and West Kalimantan. The last two provinces
are united to represent the outer islands of Indonesia. Following Kull’s typology of
acacia adoption at global landscapes, acacia adoption in this study represents two out
of four typologies of acacia adoption. The first is smallholders growing acacias as a
part of the agroforestry project in Gunung Kidul - refers to Karang Kitri Program (1951
– 1960) and National Reforestation Week (1961 – 1975) (see Nawir et al. (2007)).
Some smallholders may also utilize acacia that has been already present naturally in
the landscapes due to this origin of the plantations. This typology is dominated by A.
auriculiformis in Gunung Kidul, Yogyakarta for subsistence need or small-scale
industry. The other typology is where smallholders grow industrial acacia plantations
(A. mangium) via partnership contracts with the timber industry, mainly located in outer
islands and for large-scale commercial purposes and economic development.
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Findings of this study confirm results from past studies that timber growers in Gunung
Kidul are not motivated by commercial purposes but rather for fulfilling their safety
net, rural development and and social solidarity. Rohadi (2012) found that only 5% of
timber growers in Gunung Kidul are motivated by increased market demands and
prices of timber in the last years. In addition, the role of ‘social’ agents, such as
neighbours, friends and family members, is important in this region to transfer
knowledge of acacia adoption. Previous studies identified that about one third of
smallholders grow trees as a tradition and when they acquired land via inheritance they
continue to maintain this behaviour (Rohadi, 2012). On the other hand, the results show
that in outer islands the main reason to grow acacias is for economic and rural
development, and the main formal actor in diffusing acacia plantations are timber
companies or forestry agencies. This evidence is supported by recent studies on the
perception of industrial plantation by Pirard et al. (2017) and Greenhill et al. (2017).
Both studies, however, agree that limited and partial outcomes provided by industrial
acacia plantations may lead smallholders to discontinue acacias adoption. Pirard et al.
(2017) recommends the role of the State in plantations must be clarified and potentially
reinforced. This suggests that increasing smallholders’ participation in these regions
will rely on how external agents (government and forest companies) offer their
partnership packages for growing trees, but the contribution of local institutions
(informal social learning) as intermediaries in the management plans is required.
The findings from duration analyses show average time to adopt acacia in Gunung
Kidul is 3.12 years, while the median is 1 year. Whereas in outer islands it is 10.79
years with a median of 11 years (Table 3.1). The hazard function in both regions is
consistent with the exponential model, implying a constant hazard, and a significant
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positively affect adoption of silviculture and tree management in agroforestry system
(Sabastian et al., 2014). In outer islands, the larger land size has a lesser effect on the
rate of adoption than in Gunung Kidul. In addition to outer islands, land status gained
from family legacy likely increase the speed of adoption faster than land bought from
market. This means land bought from market is likely to be cultivated for different
purposes than timber plantations. In Gunung Kidul it has no significant effect.
Another finding is related to the changes in reforestation schemes, which do not seem
to explain adoption speed of acacias. One needs to examine the bundle of the schemes
and which attributes have changed from the earlier schemes, which requires deeper
investigation beyond this study. For example, the latest reforestation scheme, Forest
and Land Rehabilitation Programs, significantly reduced the adoption rate of acacias.
This could be because the program mainly provided commercial timber seedlings other
than acacias, e.g. sengon, teak, and mahogany (see Figure 3.5). Those timber species
have better market channels than acacias although smallholders encounter lots of
constraints to optimize this market access (Herbohn & Harrison, 2004; Maryudi et al.,
2015; Maryudi et al., 2016; Perdana et al., 2012). In the outer islands, changing schemes
from reforestation and regreening programs (state reforestation), followed by industrial
forest plantation (IFP) schemes to company-community partnership (CCP) has been
instrumental in speeding acacia adoption. The first contracts provided by industrial
forest plantations via CCP in West Kalimantan, for example, offered community
development and agroforestry assistance demanded by local communities. A quote
from Potter & Lee, 1998 indicate how this scheme is attractive to local communities:
“…the early report by Initial reports suggest many villagers are positive towards these
revised HTI programmes. Finnantara Intiga’s package has attracted interest from many
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villagers, especially in Sintang regency, including villages falling outside the
concession. Where Finnantara has commenced work there are no stories of villager
dissatisfaction or resentment as in the past…” The second bundle of CCP, which
happened since changes in the company ownership, also increased adoption, but in a
more limited way. One of the important bundled changes was increased royalty from
US$0.81 to US$1.6 per m3. The third phase, which happened after the 2009 economic
crisis, has had no significant different effect from the previous bundle. Furthermore, it
is unlikely that fluctuating timber market prices have been impacting on smallholders’
growing A. mangium, because the local market of pulpwood is determined by forest
company in advance via royalty or profit sharing (Nawir et al., 2003). This local price
may not reflect the dynamic international pulpwood prices.
There are issues that require further investigation based on the findings in this study.
First, smallholders in this study have planted different types of timber trees, earlier than
acacias. Therefore, the time-to-adoption and factors determining adoption in this study
only apply for acacias. It will also be affected by opportunity costs at (premature)
harvest of the existing trees. A competing risk model of duration analysis (Jenkins,
2005) can be used to incorporate different trees that have been planted in the early years
and could produce different results. Second, there is needed an understanding to
evaluate the perception and impacts of acacia plantations on the household and
communities’ livelihood, especially under partnership schemes that have currently
entered the fourth rotation. This is important to improve adoption and uses of acacias
by local communities and the sustainability of forestry plantation in future. Finally,
smallholders’ preferences for acacia adoption may vary, especially given the significant
effect of ‘frailty’ model especially in Gunung Kidul, and thus investigating their
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preference heterogeneity would improve policy design to target specifically which
smallholders are willing to adopt acacia plantations, and under what conditions.

3.9. Conclusion
In conclusion, smallholders in Indonesia have cultivated acacia and the profile of acacia
adoption follows two typologies developed by Kull et al. (2011), where some
smallholders in Java grow acacia (A. auriculiformis) as a result of agroforestry project
in the past, it is then followed by utilizing acacia grown naturally in the landscape by
later generations. These smallhodlers are motivated by subsistence economy implying
that changes in market demands have limited impact on their adoption and uses of
acacias. Some smallholders in outer islands grow acacia (A. mangium) by entering into
contracts with the timber industry and motivated by economic development. Using
international timber market prices to predict acacia adoption may not reflect the
changes in local prices so that it results in an insignificant effect as expected in this
study. Rather, the characteristics of the contract would directly effect their decision to
grow trees. The sources of ‘social’ actors in disseminating the acacia trees is the most
important social learning, while in outer islands the formal sources and especially
timber companies plays an important role. The household and farm characteristics that
significantly affect the adoption speed of acacia is greater land size, which is a factor
commonly found significant in other studies. Other socio-economic characteristics
include age, status of land tenure, whether growing other tree species, and on-farm
occupation.
The role of existing perennials on the land and how they affect the decision to adopt
acacias may have important influence on the decision to adopt acacias. For example, if
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a landholder had an existing tree crop that was of low value now, but could be of high
value in a few more years of maturation then they may be extremely unlikely to convert
to acacias in the short term, whereas a landholder with annual crops may have
substantially lower opportunity costs. This issue is beyond analysis of this study and
should be include for future study. Also, this study suggests that further inquiry is
required to investigate the duration analysis for different tree species and impacts of
forestry partnership on local livelihood. Also, which characteristics of the contract are
effective to influence the adoption requires further study, along with the investigation
of smallholders’ heterogeneity in adopting future acacia plantations.
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Chapter 4. Industrial plantation impacts on local
livelihood outcomes
Research question: What are the impacts of industrial acacia plantations on the local
communities’ livelihoods?

Adoption of acacias by smallholders could be driven by forestry partnership
schemes involving industrial plantations as the principal in the contract schemes
and local communities as the agent. This falls to typology 2 of smallholders’ acacia
adoption in Indonesia. Previous chapter indicates that entering CCP contract at the
first time increase the adoption of acacias. However, the second and the third
iteration of the CCP contract have different effect on the adoption rate. It is
important to further study the impacts of on-going CCP contract on the livelihood
of local communities who have joined the scheme for many years. This following
chapter describes the implementation of a company-community partnership (CCP)
scheme, specifically operated by PT Finnantara Intiga, West Kalimantan, Indonesia
to grow pulpwood (A. mangium) under a 45-year contract with local communities.
Chapter 5 assesses the CCP’s impacts on sustainable livelihood outcomes,
including: employment opportunities, poverty reduction, community well-being,
resilience, and environmental quality. This chapter adds to the evidence that
partnership schemes may contribute to the rural development to some extent but
have limited positive impacts on the individual livelihood outcomes. It will bring
readers to connect to the Chapter 7 to investigate the scheme factors (i.e., bundled
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Table 4.1. General characteristics of respondents in Chapter 5
Chapter

Number of

Province

Land tenure

Familiarity

Respondents

Y

SS

WK

Private

Public

CCP

Non-CCP

3

430

√

√

√

√

√

√

5

100

√

√

√

√

7

287

√

√

√

√

√

9

323

√

√

√

√

11

484

√

√

√

√

√
√

√

Note: Y=Yogyakarta; SS=South Sumatera; WK=West Kalimantan; CCP=Companycommunity partnership.
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√
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Chapter 5. Paper 2-West Kalimantan industrial

plantation scheme: twenty years on
This chapter is based on the paper published and cited as follows:
Greenhill, M., Walker, I., Mendham, D., & Permadi, D. (2017). West Kalimantan
industrial plantation scheme: twenty years on. Forests, Trees and Livelihoods, 1-14.
Published online on 12 May 2017. http://dx.doi:10.1080/14728028.2017.1320238
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assisting to respond to the reviewers' comments. The first author also employs this
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thesis.
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Indonesia Forestry and Environmental Research, Development and Innovation Agency
(IFOERDIA) and Universitas Gadjah Mada (UGM), where I work to conduct this
survey.
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5.1.

Abstract

Successful company-community partnerships are important for Indonesia’s aspirations
to contribute to improving rural livelihoods through forestry. This study aimed to assess
the livelihood impacts of a company-community forestry partnership that has now been
operating for 20 years in West Kalimantan, Indonesia. Using the sustainable livelihoods
framework, we asked smallholder farmers about their perceptions of changes in
employment opportunities, poverty reduction, community well-being, resilience, and
environmental quality, since the establishment of the timber plantation scheme. Over
two phases of face-to-face interviews, about 40% of respondents indicated that they
had to live without essentials such as food, housing, or clothing in the 12 months
preceding the study, due to lack of money. Being in a partnership with the company
did not reduce the likelihood of respondents having to live without basic essentials. All
respondents (including those not in partnerships) perceived small but statistically
significant improvements to their household income, ability to access food, and overall
household vulnerability since the beginning of the company plantation scheme.
However, there was a high level of dissatisfaction amongst smallholder farmers who
were in the partnership. The partnership arrangements need urgent revision to increase
community satisfaction to ensure the partnership remains viable into the future.

5.2.

Keywords

Company-community partnership; Finnantara Intiga; fast-growing timber plantation;
sustainable livelihood assessment; Indonesian industrial timber plantation scheme
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5.3.

Introduction

Plantation forest areas have expanded markedly in Indonesia. In 2003, forest areas
designated for plantation forests were estimated at 3.8 Mha with 94 permanent timber
concession holders (MOF 2013). By 2013, concession areas had grown to around 10
Mha with 254 permanent license holders. The conversion of natural forests to
plantations has often been opposed due to concerns about biodiversity loss and adverse
effects on indigenous communities (Muhtaman et al. 2000); plantation forests will
however continue to expand as the Indonesian government seeks to meet the demand
for raw timber materials with wood produced from sustainable sources, as well as,
improve the production of degraded forest land (MOF 2012).
The expansion of plantation forests is facilitated through a government scheme called
Hutan Tanaman Industri (HTI) or industrial plantation forests. Between 2010 and 2013,
about 81% (66 million cum) of the round-wood produced in Indonesia was obtained
from HTI plantation forests (MOF 2013). Since its inception in 1990, the HTI scheme
has evolved through successive changes in governments and legislation. The
implementation of the scheme was typically marred with conflict as some HTI
concessions overlap with local indigenous land. One key element that remains
consistent in government regulations is the need to engage with local communities. For
example, in government regulation (No. 6/2007), concession holders of the HTI
scheme must reserve 5% of their area for livelihood plants for local communities.
Recently, as an effort to resolving ongoing land disputes with indigenous communities,
the Indonesian government pledged to allocate local communities 20% of the
concession land operated by private companies (Jong 2015). About 5.5 MHa is to be
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redistributed to local communities for industrial timber plantation by 2019, with most
of the land coming from concession forests.
Partnerships between private industries and indigenous communities in industrial
timber plantation will continue to be an important rural development strategy,
especially where concession land overlaps with local community land (Maturana et al.
2005). Partnerships can also provide the plantation company with access to additional
land and raw materials (Desmond & Race 2000; Mayers & Vermeulen 2002).
Partnerships are often appealing to local communities as a way to utilize land that would
otherwise be idle. Partnership arrangements vary depending on sharing of the inputs,
costs, timing, and risks, as well as the benefits between the two parties (Race &
Desmond 2001). Participating farmers in partnership schemes may join individually or
as a group. Some partnerships are similar to a typical land- lease agreement where local
farmer owners have little to do with the plantation (Race & Desmond 2001, 2002).
The present study uses the term ‘company-community partnerships’ (CCP) to refer to
any partnership arrangement between a private company and local communities to
establish a monoculture plantation forest. The study aims to assess the impacts of one
long standing company-community partnership scheme in West Kalimantan
(Indonesia) on livelihood assets of the local communities (the company, Finnantara
Intiga, is referred to as Finnantara from here on). The scheme was chosen because it
has operated for two decades and also, it had been the subject of several earlier studies
for a range of purposes (Potter & Lee 1998; Tyynelä et al. 2002; Nawir et al. 2003;
Nawir 2011).
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5.4.

Context of the study

5.1.1. The company-community partnership scheme
Finnantara was founded in 1996 with the intention to establish acacia timber
plantations in West Kalimantan. Its concession area spread across three districts Sintang, Sekadau and Sanggau- with a total land area of 299,700 ha (Fikar 2003).
Only part of this area could be used for planting due to various reasons (e.g.
overlapping with existing community land, conservation areas, etc.3, and 76,972 ha of
Finnantara’s concession land was planted to acacias and eucalypts between 1996 and
2013 (Fikar 2014a, 2014b).
Finnantara’s business has changed hands since its inception. Finnantara was initially
managed by the Finnish company Nordic Forest Development (a subsidiary of Stora
Enso) with Indonesian partners Inhutani III (40%) and Gudang Garam (30%). In

2000, Stora Enso bought out the remaining two companies and later, in 2004, Stora
Enso sold Finnantara to Sinar Mas, a subsidiary of Asia Pulp and Paper (APP)
group. The partnership scheme was initiated by Finnantara in 1998, and is effectively
a land-lease agreement. Finanntara manages and carries out all plantation work and the

community partners receive a guaranteed minimum royalty payment at harvesting
along with funding for community development programs.
Perceptions of local people are an important consideration in any plantation
development. To date, very few studies have focused specifically on community
perceptions towards timber plantations in Indonesia. Pirard et al. (2016a) explored the

3

For more details – see Schneck (2009)
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perceptions of communities living close to an industrial plantation forest in East
Kalimantan. Using Q-method, Pirard et al. (2016b) found that the local people fell
into 3 contrasting groups, i.e.: those satisfied with the establishment of the plantation,
those dissatisfied because the plantation was seen as a barrier to local development,
and those dissatisfied with all aspects of the plantation. Pirard et al. (2016a) recognized
the importance of a subjective assessment of plantation development and saw it as a
key to achieve ‘social license to operate’.
Although Finnantara has now been operating for two decades, the impacts on the
community are not yet known. Potter and Lee (1998) captured the early development
of Finnantara. At that time, the scheme was well received with no public reports of
dissatisfaction and even communities living outside of the concession were keen to
join. In a separate study, Tyynelä et al. (2002) examined the economic opportunities
of acacia plantations for local communities. The actual details of Finnantara
partnership with local communities were not reported until Nawir et al. (2003), who
explored options to improve company-community partnership arrangements in
Indonesia. They did not, however, analytically examine the overall livelihood impacts
of Finnantara’s operations in West Kalimantan. The first commercial harvest of acacia
happened in 2003 and the community perceptions of the partnership arrangements
(e.g., the royalty payment) were not fully captured by these early studies.
Recently, Schneck (2009) assessed the economics of the Finnantara scheme to
understand the viability of a separate community forestry program called Hutan
Tanaman Rakyat (or HTR). The data were collected in 2008 in Sintang district, four
years after Sinar Mas took over Finnantara management. Schneck (2009) focussed
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mainly on the challenges faced by the company, and not the community. Nawir (2011)
published a further paper that reported on the changes in Finnantara partnership
arrangements. Again, the study did not capture the community attitudes toward the
plantations.
5.1.2. The livelihood approach
In this study, we utilized the livelihood approach (Carney 1998; Farrington et al. 1999;
Scoones 2009) to assess the community perceptions of Finnantara’s contribution to

various aspects of local people’s livelihoods. The livelihood approach emphasises
the inclusion of local perspectives in solving rural development problems,
specifically focusing on the community livelihood assets (e.g. natural, human,
social, physical and economic financial capital) and impacts (e.g. more income,
better health care, more access to services).
Scoones (1998) identified five key community livelihood outcomes: (1) improvement
in employment opportunities, (2) poverty reduction, (3) greater well-being and
capabilities, (4) better resilience of livelihoods, and (5) maintaining the natural resource
base. The aim of this study was to assess the community perceptions of the plantation
and their partnership with Finnantara. We interviewed local community partners and
non-partners to understand how community members felt about the changes in their
livelihood due to the plantation partnership. It is important to note that the five
outcomes are not fully independent of each other. For example, improvements in
employment opportunities are expected to lead to poverty reductions and increased
resilience.
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5.5.

Research method

5.1.3. Interview questionnaire
Survey questionnaires were delivered in two phases in order to prevent respondent
fatigue. The first survey covered the five key indicators of sustainable livelihood and
basic socio-economic information such as household composition, income sources,
and household assets. As most people in West Kalimantan are dependent upon
subsistence farming for their livelihood, basic livelihood type questions were essential
to provide us with the livelihood profile of the respondents. These questions were
adapted from Van de Fliert (2013) who also explored the benefits of tree plantations
in other parts of Indonesia. During the second survey, additional questions were asked
to respondents regarding their partnership with Finnantara and whether people noticed
any change over the years.
Table 5.1 shows the five livelihood outcomes, their indicators, and the related
questions that were asked of the respondents. Poverty was assessed by quantifying
individual household income, access to food security and vulnerability to life
emergencies (e.g., ill-health, natural disaster) (Qizilbash 2002; Wight et al. 2014).
Respondents were also asked subjective questions about whether they had lived
without basic essentials, and how they rated their household income before and after
Finnantara’s operation. Well-being was measured subjectively by asking respondents
directly how they rated their well-being before and after the existence of Finnantara.
Respondents were also asked to rate their past, present, and future life satisfaction.
Resilience was assessed as the range of sources of income from numerous livelihood
activities.
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Tabel 5.1. The five sustainable livelihood outcomes and their indication
Sustainable livelihood
outcomes

Indicators

Improving
employment
opportunities

 Employment profile of
study respondents
including any past
working history with
Finnantara
 The ease and stability of
working in acacia
plantations

Poverty reduction

 Whether or not the
respondents had to live
without basic essentials
 Perceived changes in
household income level
before and after the
existence of the HTI
plantation
 Perceived changes to food
security before and after
the HTI plantation
 Perceived vulnerability
before and after the
plantation
 Perceived profitability of
acacia plantations

Well-being

 Perceived changes in
household well-being
before and after the
existence of the HTI
plantations

Questions
 What is your main occupation?
 What is your other occupations?
 Do you or anyone in your family ever
worked for Finnantara?
 Is this work still current? Why or why
not?
 Please rate how easy and stable it was to
work for acacia plantations
 In the past 12 months, do you or anyone
in your family ever have to live without
basic essentials (such as food, clothing
and shelter) because of financial
problems? If yes, please specify.
 The following questions ask about
different aspects of your lives and we
would like to know whether these have
changed before and after the timber
plantation (on a scale of 1 to 5): your
household’s income generation; your
household access to food; your ability to
cope with vulnerable contexts (e.g.
sickness, disaster etc); your well-being;
and your natural resources
 How profitable is acacia plantations to
you?
 How was your well-being before and
after the timber plantation?
 How satisfied or dissatisfied are you with
your life right not?

Resilience of
livelihoods

 Assessment on income
sources
 Employment profile and
income sources

 Did you or your family earn income from
the following sources last year? (food &
cash crops – e.g. rice harvesting, rubber
latex, rubber wood, palm oil, palm oil
fruit, palm oil wood, natural environment,
salary & wages, subsidy, & companycommunity partnership?
 How much do you produce each year?
How much money do you receive from
each income sources?

Maintaining natural
environment

 Perceived changes in the
natural resources before
and after the existence of
the HTI plantation

 How was the quality of your natural
resources before and after the timber
plantation?
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5.1.4. Procedure
Survey one
The first survey was conducted in April 2014. Surveys were administered to the head
of households who lived close to Finnantara’s forestry camps in Sanggau and Sintang
districts (see Figure 5.1). Each survey took about one hour to complete. Due to better
road conditions, study bases were Mengkiang forestry camp in Sanggau and
Tembawang Alak forestry camp in Sintang. All villages located up to 15 km from the
forestry camps were identified and villages closest to the camps with better road
conditions were recruited for the study. We recruited households who had past and
present partnerships with Finnnantara (i.e. partnered respondents) as well as those who
had not (i.e. non-partnered respondents) but familiar with the CCP scheme.
Ethical clearance was granted for the study. The study utilized a convenience
sampling technique to recruit respondents in both surveys, after obtaining permission
from the village leaders. Some village leaders assisted in selection of partnered and
non-partnered respondents, while in other villages, interviewers approached people
randomly after visiting the village leader.
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Figure 5.1. Study locations: Sanggau and Sintang districts in West Kalimantan.
Survey two
Respondents who had expressed willingness to participate in the second survey were
approached again in August 2014. Again, the village leader was informed of the study.
Replacement respondents were sought when survey one respondents were no longer
available. The procedure to recruit replacement respondents was similar to that used
for survey one.
Response rate
A total of 101 questionnaires were completed for survey one. Only 5 potential
respondents rejected the first study, their main reasons being old age (n = 4), and
worried about negative ramifications (n = 1), but inaccessibility prevented us from reinterviewing all of the remaining 96 respondents. Thus, in survey two, 46 completed
surveys were obtained from survey one respondents, and an additional 59 new
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respondents were recruited.

Finnantara’s perspective
The outcomes of the community surveys were reported to Finnantara management.
This feedback discussion allowed Finnantara to share insights into their operation
in West Kalimantan. This feedback discussion gave us another perspective on
community experiences and was a first step in understanding issues and
opportunities facing Finnantara and the partnership scheme.

5.6.

Results

5.1.5. Sample statistics
Table 5.2 summarizes socio-demographic information of respondents. Of the 69
partnered respondents in Survey One, 83% said their partnership was still current
and 17% were no longer in the partnership. Half of those no longer in partnership
(50%) said their lands were returned and contract cancelled by Finnantara. Others
mentioned little activity or work opportunities (30%), little financial returns (20%),
and Finnantara not looking after their lands (20%) as reasons why they were no longer
4

in partnership. Partnered respondents joined the partnership because of the economic
and social incentives promised (e.g., roads, rubber plants, and fertilizer). The
proportion of males and females in Surveys One and Two were similar, with most
head of households being males (90.6%). The average age of the new respondents in
Survey Two was 44.4, and not statistically different to Survey One respondents (M =

4

Percentages (of cases) are reported here. They may not add up to 100% as people were allowed to
provide up to two responses for this question
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47.9), t(151) = 1.6, p >0.01. Survey Two respondents (M = 5.6) had significantly more
formal education than those from Study One (M = 3.0), t(149) = −7.3, p < 0.01. Survey
Two respondents also had more farmer training χ2(1) = 12.89, p < 0.01. Further
statistical analyses revealed that these differences did not significantly impact on the
community assessment of livelihood impacts of Finnantara’s operation.
Table 5.1. Socio-demographic information

Socio-demographic
information

Survey 1
N=101 (%)

Survey 2
Old respondents New respondents
N=46 (%)
N=59 (%)

Respondent type:
Partnered respondents
Non-partnered respondents

69 (68.3)
32 (31.7)

31 (67.4)
15 (32.6)

39 (76.5)
12 (23.5)

Age

47.9

49.7

44.4

94 (93.1)
7 (6.9)

42 (91.3)
4(8.7)

48(90.6)
5(9.4)

51 (50.5)
50 (49.5)

15(32.6)
31(67.4)

38(64.4)
21(35.6)

Dayak
Melayu
Sudanese
Javanese
Chinese

63 (62.4)
17 (16.8)
12 (11.9)
8 (7.9)
1 (1)

22 (47.8)
16 (34.8)
6 (13.0)
2 (4.35)

22 (41.5)
14 (20.8)

Education

3.0

3.3

5.6

14(14)
86(86)

7(15.6)
38(84.4)

21(39.6)
32(60.4)

Gender:
Males
Females
District:
Sintang
Sanggau
Ethnicity

Prior agricultural training?
Yes
No
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5.1.6. Assessment of the five sustainable livelihood indicators
Improving employment opportunities
Most West Kalimantan people work in primary industries (PSKB 2014). In the present
study, most respondents (67%) worked as rubber and food crop farmers. Food-crop
farming is mainly for subsistence; for cash, farmers use income from rubber. Eleven
respondents were government employees.
Respondents were asked in Survey Two whether they had previously worked for
Finnantara. Of the 88 respondents who answered, the majority (67.1%, or 59) had
worked for Finnantara as unskilled labourers, either for planting or land clearing; of
these, very few remained employed with Finnantara (23.8%, or 15) at the time of
study. 29 respondents had never previously worked for Finnantara because of: lack of
formal education (n = 7), interested but no job offer (n = 7), busy doing other work
(e.g., rubber, teacher etc., n = 6), and not interested because of low pay (n = 3).
Respondents also commented that Finnantara replaced local people by using workers

from outer regions (e.g., Sambas region in West Kalimantan province).
Respondents who worked for Finnantara were further asked to rate the stability and
ease of work in acacia plantations versus rubber and oil palm plantations on a 3-point
scale (the higher the rating, the greater the ease/stability). Respondents rated the ease
of acacia plantation work to be 1.85 (SD = 0.76), which was not significantly different
to that in oil palm plantations (M = 2, SD = 0.81), t(40) = −0.72, p > 0.05. Working
in rubber plantations was viewed to be easiest (M = 2.68, SD = 0.66). Acacia
plantation work was viewed as unstable by respondents (M = 1.10, SD = 0.34),
compared to working in either rubber plantations (M = 2.71, SD = 0.59) or oil palm
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plantations (M = 2.23, SD = 0.91).
Poverty reduction

All respondents were asked whether they had lived without basic essentials such as
food, housing, or clothing, due to lack of money in the last 12 months. Most
answered no (59%) but 39% of respondents answered yes and 2% said do not know.
For this question, there was no effect of their partnership with Finnantara, χ2(2) =
0.97, p > 0.05, nor of the district where they lived, χ 2(2) = 2.25, p > 0.05.
Respondents who had lived without basic living essentials were asked to nominate
two specific needs. Most (65%) did not have sufficient food, 38% said they did not
have adequate money to buy other essentials and 19% said they went without
sufficient clothing. However, Table 5.2 shows that respondents reported significant
improvements to their household income, ability to access food, and overall
vulnerability after Finnantara entered the region. Although significant, improvements
were assessed by respondents as relatively minor (0.3 to 0.4 points on a scale of 5
points).
In addition, Survey Two respondents rated the perceived profitability of acacia
plantations (M = 1.18) to be significantly lower than either rubber (M = 2.75), t(82)

= −18.58, p < 0.01 or oil palm plantations (M = 2.67), t(42) = −13.13, p < 0.01.
Well-being
Well-being was rated significantly higher by respondents after Finnatara’s operation
(Table 5.3). The well-being ratings were not significantly different between partnered
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(M = 3.31) and non-partnered respondents (M = 3.10), t(94) = 1.40, p > 0.05. All
respondents also rated how satisfied they were with their life in three different
timeframes (i.e. now, in six year time and six years ago). On a scale of five, their mean
satisfaction score for their current life was 3.34 (SD = 1.01), and their anticipated life
satisfaction in six year time was found to be significantly higher at 3.76 (SD = 0.88),
t(98) = −4.56, p < 0.01. Their life satisfaction scores for six years ago were lower than
now (M = 3.08, SD = 1.08) but not significantly so (t(100) = −2.61, p > 0.05).
Table 5.2. Livelihood impact indicators before and after 20 years of Finnantara
operations in West Kalimantan

Mean (SD) - before*

Mean (SD) - after*

T-test

Income

2.88 (0.58)

3.28 (0.69)

t(93)=-4.58, p <0.01

Access to food

3.01 (0.61)

3.46 (0.68)

t(94)=-5.28, p <0.01

Vulnerability

2.92 (0.56)

3.40 (0.67)

t(94)=-6.24, p <0.01

Well-being

2.94 (0.63)

3.25 (0.71)

t(94)=-4.12, p<0.01

Resilience of livelihoods: Income sources and diversification
As most respondents survived on subsistence income, we estimated their gross
monthly household income by looking at their agricultural production, any salary or
wages earned, income derived from partnership, and cash assistance from different
5

agencies (excluding rice market operation, borrowings, and arisan scheme). There

5

Arisan is a form of peer-to-peer lending and banking system often seen in developing countries. A
group of individuals may meet regularly in order to save and borrow from each other. Each member
of the group contributes the same amount of money at each gathering and one member will take the
money collected to use it. Every member of the group will have the same access and opportunity to
fund collected through the life of the arisan scheme.
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was a wide range of gross monthly household income, from IDR 200,000 IDR
(USD15) to IDR 7,375,000 (USD 567).

The poverty line in West Kalimantan Province was estimated at around IDR 230,730
(USD 18) per person per month (PSKB 2015). The study sample had an average
monthly income of IDR 357,765 per person (USD 28). Respondents who reported
that they had lived without basic essentials in the last 12 months had a significantly
lower average monthly income per person (IDR 244,777 or USD 19) than those who
reported that they had basic living essentials (IDR 436,296 or USD 34 per person),
t(95) = −2.44, p < 0.01. No significant difference was found in the average monthly
income per person in Sintang or Sanggau. Also, no significant difference was found

in the average monthly income per person between partnered and non-partnered
respondents. Average monthly income per person for people who had formal
employment (e.g., civil servant, plantation worker and driver) (M = IDR 680,214 or
USD 52) was significantly higher than for those who worked independently (e.g.,
food crop farmer, rubber farmer and carpenter) (M = IDR 305,273 or USD 24), t(98)
= −3.59, p < 0.01.
Table 5.3. Gross annual household income sources in descending order.
Income Sources

N

Mean in USD (%)

SD

Food and cash crops

100

962 (72.3)

807

Salary and wages

100

295 (22.2)

823

Natural environment

100

48 (3.6)

226

Plantation related activities

100

17 (1.3)

57

Formal assistances (e.g., scholarship)*

100

9 (0.7)

55

*excluding rice market operation, borrowing and arisan scheme
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On average, food and cash crop contributed the most income to the typical
household (mostly for subsistence purposes), followed by salary and wages; acacia
related activities provided only 1% of the typical household income (Table 5.4).
Maintaining the natural environment

Respondents did not perceive any significant differences in their land resources
before (M = 2.85, SD = 0.72) or after (M = 3.09, SD = 0.84) Finnantara’s
operation, t(87) = −1.92, p > 0.05. Of those who perceived a negative environmental
impact of the plantation establishment, just under one-third of respondents (31%)
reported an increase in air and water pollution. Specifically, they reported that the
river water could no longer be used for drinking as it was making people ill. Skin
allergies were reported for those who used the water for bathing, especially in the
dry season.
Satisfaction with the company-community partnership
All 69 partnered respondents in Survey One were asked to rate on a five-point scale
their satisfaction/dissatisfaction with the partnership. Their responses were captured
with 1 being extremely dissatisfied to 5, extremely satisfied. On average, respondents
in the study were less than satisfied with the partnership (M = 2.38, SD = 0.86).
Although respondents from both regions were dissatisfied, the satisfaction level
expressed by Sintang respondents (M = 2.06; SD = 0.75) was statistically lower than
by Sanggau respondents (M = 2.66; SD = 0.86), t(67) = −3.11, p < 0.05. Forty-two
respondents provided reasons why they were dissatisfied with the partnership, and the
three main reasons given were: not much profit (70%), original promises not followed
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by Finnantara (40%), and lack of communication from Finnantara (12%).
For those who provided reasons for their rating of neither satisfied nor dissatisfied (n =
15), the first three reasons were that there were both good and bad things about the
partnership (47%), original promises were not followed (13%) and happy with actually
having roads (13%). Nine respondents provided reasons for their satisfaction with the
partnership, including improved household income (56%), Finnantara assisted at
difficult times (22%), and happy with Finnantara (22%). Only one respondent in
Sintang was satisfied with Finnantara’s partnership.

Finnantara’s perspective
The key results of the community interviews were presented to Finnantara staff who
worked directly with the local communities, in order to gain another perspective on
the study outcomes. Company staff generally expected that the community partners
would have negatively perceived the changes imposed on their partnership
arrangements during the time of the global financial crisis (from 2008 onwards).
Finnantara staff expressed difficulties in getting the local farmers to work according
to the company’s schedule as farmers were already occupied in their rubber
plantations. Indeed, the dissatisfaction with the partnership might have arisen from
other competitive land uses that have emerged since the Finnantara scheme was
established. The price of rubber, which most small landholders use for cash income
increased, from IDR 10,000 to IDR 20,000 per kilogram, making farmers more
interested in cultivating rubber. The expansion of oil palm in Kalimantan also added
to the dissatisfaction as community lands were tied up in partnership contracts for an
extended period of time.
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5.7.

Discussion

Our results show that two important sustainable livelihood outcomes had significantly
improved after the establishment of Finnantara operations: reducing poverty and
general well-being. Reducing poverty, indicated by household income and ability to
access food, and general well-being were perceived as better 20 years after the
establishment of Finnantara. Local people also perceived their general vulnerability
to life emergencies to have decreased. Both partnered and non-partnered respondents
reported they had increased wellbeing, and the provision of road infrastructure by the
company was the major factor contributing to these improved sustainable livelihood
outcomes. Additionally, Finnantara provided local people with high performing
rubber clones, which had given people an alternative source of income. While
Finnantara’s partnership might not have been the main income source, the provision
of various facilities had helped improve the community perception of the company.
Provision of employment opportunities to local communities has long been seen as a
benefit of industrial plantation development (Tyynelä et al. 2002, 2003; Pirard & Mayer
2009). Tyynelä et al. (2002) found employment opportunities to be the most important
positive impact of Finnatara to the local communities. However, the present study
found that the increased employment opportunities for local communities only
happened temporarily.
The lack of work opportunities was also noted by Schneck (2009). This reduction in
employment opportunities might be the result of the shift in the labour hire strategy of
Finnantara’s management. In the early years, local people were given priority for any
plantation work (Fikar 2003), but more recently, labour hire has shifted to a greater
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reliance on contractors (Nawir 2011). The majority of community partners and nonpartners in the study therefore now rely mainly on subsistence farming and cash
cropping for their livelihood. Resilience of livelihoods is also subsequently
compromised with the community members unable to diversify their livelihood
strategies.
Changes in Finantara’s partnership arrangements were noted by the local community
members but the reasons behind these changes were unclear to them. Our study
supports the findings of Schneck (2009) that people were generally dissatisfied with
Finnantara’s partnership. This is a significant change to studies conducted at an early
stage of the plantation scheme. Potter and Lee (1998) did not find any report of
dissatisfaction. Further, Tyynelä et al. (2002) captured more positive than negative
comments about the plantation. In essence, community members felt Finnantara had
initially contributed to improving the livelihood of local communities, but recent
changes had made the partnership arrangements unfavourable, leading to a high level
of dissatisfaction. The dissatisfaction was higher in Sintang than in Sanggau residents.
If the dissatisfaction levels with the partnership arrangements remain, it is highly
likely that local communities will discontinue their partnership.
It is apparent that greater effort is needed from Finnantara to ensure that they maintain
‘social license to operate’ and can continue planting after the contract period ends.
Several studies have explored the aspects of partnership arrangements that benefit all
stakeholders (see Desmond & Race 2000; Mayers & Vermeulen 2002; Nawir et al.
2003; Race et al. 2009; IFC 2010; Szulecka et al. 2016). There is a need for the
government to incorporate these findings into policy development to ensure the long-
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term social license of industrial plantation programs. Better communication channels
must be opened up, potentially with the use of a separate agency to mediate
relationships between the plantation company and the community stakeholders. There
are currently at least three important moves Finnantara could adopt to improve the
livelihoods of their community partners. These are increasing royalty payments,
providing more job opportunities to local community members and restoring
community development funds.

5.8.

Conclusions

In an isolated community, industrial plantation programs can deliver significant
social and economic benefits, and thereby increase the general well-being of
community members. This study showed that local people noticed significant
improvements to their livelihood with the existence of Finnantara and the companycommunity partnerships. There was however no mechanism to ensure that the

benefits received by the community were sustained in the long term. Changes to
the partnership conditions were made unilaterally by the company and not
communicated well to the community partners, creating tension between the two
parties. There was no immediate avenue for people to voice their concerns. There
was also no intermediary agency for people to address their concerns. The build-up of
tension put the long-term viability of this industrial plantation program in question.

Government policy needs to encourage more iterative and continuous monitoring of
the industrial plantation scheme to ensure any differing viewpoints between
stakeholder groups are incorporated into the management of the partnership scheme.
Such adaptive management approach has been successfully implemented in other
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resource management projects (Rist et al. 2013).
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Chapter 6. Smallholders’ preference for improving
forestry partnership schemes
Research question 3: What do local communities want from forestry partnership
schemes?
Chapter 5 has witnessed the poor outcomes of CCP schemes on sustainable livelihood
over 20 years on, despite their significant changes of industrial plantations on rural
development. The study recommends improving and modifying a partnership scheme
by building consultative action of any changes with local communities. The next
chapter (Chapter 7) provides evidence about local communities’ preferences for
accepting the modified CCP contracts compared to the existing contract (status quo)
and no contract at all. The local communities’ preferences for growing pulpwood for
the future contract is scrutinized by asking hypothetical changes in the attributes of
contract options, modified from the existing option and allowing them to sign out the
contract.
Chapter 7 also compares the willingness to accept proposed bundles of contract
attributes between those participating smallholders (CCP group) and those who are not
familiar with the CCP schemes (non-CCP group). The involvement of new
smallholders is important to study the probability of acacia expansion in outside CCP
villages. This study suggests that these groups have divergent preferences for some attributes
and policy options aiming to promote social safeguard in each group should differ. Based on
the smallholders’ preferences, the future of acacia adoption can be predicted, and some
alternative policy narratives can be compared to investigate which bundles produce the
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Table 6.1. General characteristics of respondents for Chapter 7
Chapter

Number of

Province

Land tenure

Familiarity

Respondents

Y

SS

WK

Private

Public

CCP

Non-CCP

3

430

√

√

√

√

√

√

5

100

√

√

√

√

7

287

√

√

√

√

√

9

323

√

√

√

√

11

484

√

√

√

√

√
√

√

√

Note: Y=Yogyakarta; SS=South Sumatera; WK=West Kalimantan; CCP=Companycommunity partnership.
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Chapter 7. Paper 3-What do local communities
want from company-community partnership
scheme?

This chapter presents a published paper (online version) in Journal of Forest Policy
and Economics in December 2017. This published manuscript is cited as follow:
Permadi, D.B., Burton M., Pandit, R., Race, D., Walker, I., 2017. Local community’s
preferences for accepting a forestry partnership contract to grow pulpwood in
Indonesia: a choice experiment study. https://doi.org/10.1016/j.forpol.2017.11.008
Part of this paper was also presented in Small-scale Forestry Small-Scale and
Community Forestry and the Changing Nature of Forest Landscapes at Sunshine
Coast University-Queensland, 2015.

7.1.

Abstract

Forestry partnership schemes have been deployed to integrate industrial plantations’
and local communities’ interests in forest resource management. However, the
unsatisfactory impacts of the scheme urge both parties to reassess the value of the
partnership schemes. This article explores local communities’ willingness to remain in
or opt-out of the partnership schemes designed to grow pulpwood in Indonesia and
investigates their preferences for accepting the modified contract attributes. The
contract attributes include contract length, labour participation, insurance, training,
105

road improvement and income. A choice experiment approach was used to estimate
preferences of 287 smallholders, of which half were participating with the timber
industry under Company-Community Partnership schemes. The results show that a
bundle of the contract attributes that could increase local communities’ utility are
provisions of road improvement, higher expected income, and higher timber production
insurance. Greater incentives are required to compensate smallholders’ loss of utility
due to accepting longer contract length and monitoring planted areas. The preferences
vary significantly depending on smallholders’ participation status in the scheme but not
land tenure status. The continuity of the partnership schemes is challenged by a
significant number of respondents always rejecting the contract options in the future.
The implication of the findings is that designing a bundle of contract attributes focusing
on a promotive social safeguard approach likely keeps the participating smallholders
in the schemes.

7.2.

Keywords

Community forestry, industrial plantations, contract attributes, socio-economic factors,
social safeguards, choice experiment

7.3.

Introduction

Involvement of local communities in forest management in the tropics has increased
and shown a significant role in addressing adverse impacts of deforestation (Gilmour
and Fisher, 1997; Wiersum et al., 2013). Community forestry is now also integrating
with global forest governance, such as forest certification, timber legality and trading
system and REDD+ (Wiersum et al., 2013). However, the expansion of community
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forestry are still constrained by many factors, including limited budget of public
funding (Obidzinski and Dermawan, 2010), lacks of knowledge in technical and
managerial problems (Byron, 2001; de Jong, 2010; Foundjem-Tita et al., 2013; Irawanti
et al., 2014) and legal framework governing the community forestry for commercial
purposes (Maryudi et al., 2015; Maryudi et al., 2016; Irawanti et al., 2014).
Economic globalisation emerging in forestry sectors since 1990s has attracted
multinational timber companies to finance comercial forestry in many developing
countries (Mayers and Vermeulen, 2002; Ros-Tonen et al., 2007). This has caused land
grabbing phenomena and created tension with and displacement of the local
communities, however (Gabay and Alam, 2017). Forestry partnership schemes called
a Company-Community Partnership (CCP) has been adopted as a new mode of forest
governance for integrating the timber companies’ with local communities’ interests,
reducing the natural resource conflict and enhancing rural livelihood of the local
communities (Mayers and Vermeulen, 2002; Pirard et al., 2017). In Indonesia6, this
CCP instrument is recognized as a community-based forestry functioning to oevercome
conflict when weak property rights regarding land tenure and trees exist (Kallio et al.,
2011; Race et al., 2009). To this end, the CCP schemes follow a social safeguard
approach that prevents adverse impacts of industrial forestry activities on rural
livelihood. In international forestry regimes, there are four typologies of social
safeguard approaches to prevent adverse impacts of market and/or policy interventions,
i.e.: 1) preventive safeguards, i.e., ‘doing no harm’ to local communities, 2) mitigative

6

Based on Indonesia Government Regulation No. 7/2006 and Ministry of Environment and Forestry
Regulation No. 83/2016, Indonesia has recognized several types of community involvement in forest
management, i.e., village forest, community forestry, commercial smallholder forestry, forestry
partnership, and customary forests.
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safeguards referring to minimize the negative distributional impact of measures on
local communities and their livelihoods, 3) promotive safeguards, that is, ‘doing
something better’ to provide opportunities and spaces for local communities to
contribute to decision making, improve their livelihoods and benefit from the measures,
and 4) transformative safeguards, aiming to pursue a radical shift to increase indigenous
peoples' (IPs) and communities' access to and control of benefits (Tegegne et al., 2017).
Reviews and case studies of CCP adoption in Indonesia highlight their mixed impacts
on timber production, socio-economic and environmental outcomes (Greenhill et al.,
2017; Pirard et al., 2017; Ros-Tonen et al., 2007). On one side, timber companies secure
their concession forests (public land) –traditionally managed under usufruct rights of
the local communities – for long-term investment periods. The local communities also
gain returns, such as paid labor and shared profit from plantation activities on the public
and private land. Studies reported that the partnership schemes improve physical
infrastructure development and assure land boundaries between community members
(Nawir et al., 2003; Pirard and Mayer, 2008; Pirard et al., 2017; Race et al., 2009;
Tyynelä et al., 2002, 2003; Vermeulen et al., 2006). However, studies also report that
the CCP schemes have not fully achieved their anticipated socio-economic impacts,
such as lifting local communities out of poverty and reducing conflicts with outsiders
(Greenhill et al., 2017; Maturana et al., 2005; Nawir, 2013; Pirard et al., 2017; Wibowo
et al., 2013). The monocultural forest plantations under the schemes have also suffered
from environmental problems, e.g. pest and diseases outbreaks and prone to forest fires
(Arisman and Hardiyanto, 2006; Tarigan et al., 2011), causing declines in timber
production and eventually affecting profit sharing for local communities. These adverse
impacts cause dissatisfaction among the participating smallholders (Greenhill et al.,
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2017; Nawir, 2011). Greenhill et al (2017) report that event though smallholders
perceived small but significant improvements to the households’ income, access to
food and vulnerability, a high level of dissatisfaction of CCP schemes amongst the
participating local communities was found, leading to an unwillingness to renew the
contract in the future. The study suggests increasing community satisfaction in the
partnership arrangements to ensure the scheme remains viable into the future.
Recent changing in national forestry governance that supports and recognizes local
communities’s rights to control their forests, which are previously controlled by timber
companies and state agencies, enables local communities to renegotiate the existing
contract of forestry partnership arrangments with timber companies (Gabay and Alam,
2017). This social pressure urges timber companies to reassess scheme factors of the
forestry partnership. Accomodating communitites’ preferences in designing
management plans that affect their willingness to remain in or leave their participation
could improve the scheme (Pirard et al., 2017). For forest managers to modify fairer
and more equitable contract mechanisms that represent local communities’ views the
following questions remain fully or partly un-answered in the recent literature about
CCP schemes:


Which attributes of the CCP contracts can be effectively modified and
renegotiated?



How much change (in monetary value) required to increase the willingness of local
communities to continue or accept the modified scheme given changes in the
attribute level?
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Which group of local communities remain unresponsive to the proposed schemes
and what are their socio-economic characteristics?

This paper aims to investigate local communities’ preferences for accepting modified
CCP contracts and how forest managers can utilize this information to develop policy
scenarios for enhancing CCP schemes. To achieve the aims, firstly, we estimate the
values local communities place on individual contract attributes, secondly, we identify
the effect of socio-economic factors determining local communities to accept proposed
contracts, and lastly, we evaluate policy scenarios that could increase the probability of
local communities to adopt the CCP schemes. The recent qualitative studies on CCP
schemes provide limited information to answer such questions, so this study employs
a quantitative study to address the above questions. It is assumed that the preferences
of local communities to accept the contract depends on a bundle of the contract
attributes being offerred. We use a choice experiment (CE) approach, which is an
economic valuation of stated preference methods for imputing non-market goods (in
this study is a contract) into policy analysis. In this study, the results can contribute to
help timber companies and forestry agencies design more appealing, flexible and
effective contracts to the communities. To our knowledge this study is the first attempt
to employ CE approach to estimate opinions of local communities who currently
involve in the CCP schemes to continue growing pulpwood trees (acacias or
eucalyptus).
In addition to investigating perceptions of local communities who have already
participated in the CCP scheme (CCP group), we explore a broader acceptance of the
CCP schemes by non-participating smallholders (non-CCP group), who are unfamiliar
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with the schemes but who could potentially sign up the contract in the future. We also
consider land tenure differences, including public forest and private farmland7, which
likely affect choices of land investments (Abdulai et al., 2011; Rolfe and Windle,
2014). The next section reviews the contract mechanism of CCP schemes in two forest
concession areas in Indonesia. The subsequent section describes method including
approach and procedures to conduct a choice experiment survey and data analysis. We
then present the results followed by discussion on challenges of CCP schemes and the
policy implication. The paper concludes with conclusions.

7.4.

CCP contract mechanism in the industrial plantations

Following Indonesia Government Regulation No. 7/1990, about 10.1 million ha of
forest (28% of national production forests) have been allocated for industrial forest
plantations with 234 forest concession holders (MoF, 2012), 75% of them producing
pulpwood from acacia plantations producing about 19.8 million m3 in 2011 (Arisman,
2014)8. The proportion of logs produced from plantation forests significantly reached
27.4% of the total log production in 2000 and increased to 69.7% in 2010 (Arisman,
2014). Two significant concessions holders remarkably contributing to the national
pulpwood production and adopting CCP schemes since the 1990s are selected for this
study, i.e., Finnantara Intiga (FI) in West Kalimantan and Musi Hutan Persada (MHP)
in South Sumatera (see Figure 1). Each timber company is granted maximum 300,000
ha of forest concession areas for 45 years with the possibility of renewal. Not all land

7

Property rights in land refers to four types: public, common property, toll goods, and private land
(Gershon & Feeny, 1991). State forest land is intermingled with public land in this study. The
difference between public and private land in this study locations are simply on the access; they
can collectively access the public land for agriculture but have no rights to sell/buy and transfer to
their children or other parties.
8
Excluding plantation forests in Java.
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could be utilised for pulpwood plantations due to various reasons, e.g. poor soils,
overlapping with existing community plantations and areas for specific purposes, e.g.
conservation and agroforestry. Thus only about 17 – 30% of the concession areas could
be planted (Marjokorpi and Otsamo, 2006; Purnomo et al., 2014). The most common
planted species are for Acacia mangium, which is now partly replaced by Eucalyptus
sp (Arisman and Hardiyanto, 2006). The following paragraphs briefly explain
implementation of CCP scheme in each company.

Figure 7.1. Map of Indonesia and the study locations
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7.1.1. FI’s CCP scheme
FI was founded in 1996 aiming to establish acacia plantations for pulpwood with
concession areas of 299,700 ha across three districts in West Kalimantan, i.e., Sintang,
Sanggau and Sekadau. FI was originally managed by the Finnish company Nordic
Forest Development (a subsidiary of Stora Enso) with Indonesian partners Inhutani III

(40%) and Gudang Garam (30%). In 2004, the company was sold out to Sinar Mas, a
subsidiary of Asia Pulp and Paper (APP) group and supply its pulpwood to PT
Indah Kiat Pulp and Paper (IKPP) – the same APP group – based in Riau Province
(Fikar, 2014). FI’s CCP scheme, in the form of land-lease agreement, involves 52
villages with more than 11,000 households. About 76,972 ha of pulpwood plantations
in public and private land9 have been established between 1996 and 2013 (Fikar, 2014).
FI manages and carries out all plantation work, while the community partners receive

a guaranteed minimum royalty payment at harvesting and fund for community
development programs, such as road construction, training, agroforestry assistance
and other social services (Fikar, 2014). The preliminary study of FI’s CCP scheme
was mentioned by Potter and Lee (1998) reporting that the scheme was well received
by the local communities without significant disputes. Economic opportunities of
acacia plantations for local communities also reported by Tyynelä et al. (2002). From
the company’s perspective, this CCP scheme was reportedly not financially feasible as
social cost was immensely high and the timber production had to be transported too far
to the pulp mill in Riau Province (Nawir et al., 2003; Schneck, 2009). Options to

9

Even though concession areas are State forests, the local customary law distinguishes land tenure
in concession areas into two types: public and private land. The later can be occupied by individual
household while the former “belongs” to the community in general. There is no difference in
managing both land status in the FI’s CCP scheme, but the company recognizes this land tenure
differences by sending the royalty to individual household in the private land. In MHP, two types of
CCP schemes are clearly distinguished.
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improve mutual benefit of company-community partnership arrangements were also
studied, resulting the company to revise its contract options, such as change in royalty
from US$0.7/ton to US$1.5/ton and other social funds (Nawir, 2011). The impact of
such changes on the likelihood of smallholders to accept the scheme seem ineffective
since the perceived benefits were only partially met (Greenhill et al., 2017; Pirard et
al., 2017). Pirard et al (2017) mentioned that local communities view acacia plantations
in CCP schemes not because the plantations have a higher number and variety of
benefits and services as in the other plantations (i.e., teak and pine) but motivated by
seeking infrastructure development to open up remote areas and economic
opportunities, which were often only partially met. Their study recommend to reinforce
the role of local institutions as intermediaries and accomodating the communities’
contribution to design of management plans.
7.1.2. MHP’s CCP scheme
MHP was originally named PT Barito Pacific, founded in 1990. Until 1994 it was
managed by PT Inhutani V (40%) and Barito Pacific Group (60%) covering forest
concession areas of 447,190 ha in South Sumatera. Nowadays, the concession areas
cover 296.400 ha and the company was fully sold to Marubeni Corporation in 2015.
MHP plants Acacia mangium and eucalyptus for pulpwood to supply 4.3 million m3 to
PT Tanjung Enim Lestari, located at the same province. In 1999, to mitigate conflict
with local communities, where 30 villages are located around the concession areas,
about 80,000 ha of the concession were allocated for CCP scheme, called manajemen
hutan bersama masyarakat (MHBM) or collaborative forest management based on fee
monetary payments to the local communities. The CCP scheme also covers 5,000 ha
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of private land, located outside the concession, called mengelola hutan rakyat (MHR)
or managing community forest based on profit sharing between MHP and community
(60:40) (Purnomo et al., 2014). Purnomo et al. (2014) also reported communities did
not consider MHBM fair when it was implemented due to power imbalance. Local
communities also perceived little benefit from the MHBM partnership. In addition, the
profit sharing in MHR scheme was also unattractive compared to other land use option,
such as rubber or palm oil. Inherent conflicting interests among community members
weakens the community cohesion and local practices such as collaborative work. This
caused livelihood problems related to employment and fair benefit sharing among
community members. A study conducted by The International Finance Corporation,
World Bank, revealed the company needs to continue the schemes with some
improvements including improved the schemes concept, implementation and capacity
of stakeholders (IFC, 2013).
7.1.3. Contract attributes of CCP schemes
Table 7.1 presents the selected attributes of CCP contract (scheme factors) and their
assigned levels used in the study to investigate local communities’ preferences for
accepting modified contracts. These attributes are simplified from the contract
documents of CCP schemes in both study locations, based on interviews with timber
company staff and meeting with local communities in the scoping studies conducted
prior to the CE survey10. In the village meeting attended by the local staff villagers
expressed their views how to improve the scheme factors especially regarding the
incentives of the schemes, such as wage, social fund, land incentive and royalty.

10

The scoping study was conducted in 2013 and part of ACIAR project FST/2009/2015.
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Whereas the local staff remained the importance of community development, such as
agroforestry assistant, road improvement and social fund. We finally selected six
attributes including contract length, labour participation, timber insurance, training,
road improvement and expected income. We found distinct contract attributes levels in
those locations, - which is good to produce the possible combination of modified
contracts. For example, in MHP the contract length could be 10 – 20 years in private
land, while in public land both MHP and FI apply 45 years of contract length.
Consequently, we set attribute levels of contract length (Clength) into 10, 20 and 45
years. Timber insurance (Tinsure) indicates a minimum level of compensation even if
actual yields are low. A normal yield of 100 – 150 m3/ha of timber is expected but the
insurance attribute provides guaranteed minimum payments, set at no insurance, 30
m3/ha and 60 m3/ha. The labor participation (Dlabour) for forest monitoring to prevent
natural disturbances (e.g., fires) set to none, four days/month, and twelve days/month.
Training for farmers included training for tree management (TrainTM) and training for
trees and food crops (agroforestry) (TrainAF). The road improvement has three levels:
no improved roads, improved to forest/farms (RoadF), and improved to forests and
villages (RoadFV). Furthermore, the contract mechanisms offer different benefits for
local communities regarding expected wage (yearly), land incentive (yearly), royalty
(every five years), and non-acacia annual income (rubber, yearly after year 5). From
the different levels of income streams, we then converted these different income
streams into expected annual income ranging from US$ 68 to US$ 280/ha/year 11. Table
7.1 presents the complete attributes and their assigned levels.

11

In some modelling, income was represented by both expected income, and the annual variability
of income, but the latter was not significant.
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Table 7.1. Description of contract attributes, their levels and expected signs in CCP
schemes12

Attributes

Description

Length (Clength)

Partnership

Level
duration

indicating

the

long-term

10, 20, 45

commitment of both stakeholders to grow pulpwood
(years)
Days (Dlabour)

Number of voluntary days indicating labor participation

0, 4, 12

in monitoring the planted areas (days/month)
Timber Insurance Minimum timber received by smallholders at the
(Tinsur)

0, 30, 60

harvesting if the plantation fail to produce expected yield
(m3/ha)

Training

Training opportunities for famers: tree management, and
combined tree & crops (agroforestry)

0: no training;
1: TrainTM;
2: TrainAF

Road

Better physical road infrastructure: to forests, to forest
and villages

0: no improved;
1: RoadF
2: RoadFV

Income (Income)

Expected annual income (US$/ha/year) derived from 68–280
different streams: wage, royalty, land incentive, and
weighted by proportion of pulp trees. The levels of each
income streams used to calculate are as follow:

12



Levels of wage: US$ 3; 6; 8/day



Levels of royalty: US$ 0; 1.2; 8/m3



Levels of land incentive: US$ 0; 40; 80/ha



Proportion of pulp trees: 100%, 90%, 80%

The bold numbers of attribute levels indicate the current ‘real life’ status quo level
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7.5.

Method

7.1.4. Choice Experiment approach
In the field of environmental economics and policy, a Choice Experiment (CE)
approach is increasingly employed to investigate public preferences for valuing nonmarket goods and has been enhanced over twenty years to provide valid estimates for
environmental policy analysis (Baker and Ruting, 2014; Bateman et al., 2002; Bennett
and Birol, 2010; Hanley and Barbier, 2009). Many studies employ the CE approach to
investigate the values of contract attributes, such as forest owners’ preferences for
ecosystem service provision (Vedel et al., 2015), buyers’ preferences for payment for
ecosystem service distribution for the poor (Markova-Nenova and Wätzold, 2017),
hunter preferences for big game hunting in private forests (Mingie et al., 2017), and
afforestation project in urban areas (Vecchiato and Tempesta, 2013).
CE can be compared to other stated preference methods, such as Contingent Valuation
(CV), which is also a survey-based valuation method for non-market goods. However,
one salient advantage of using CE compared to CV is the ability of CE to place value
on individual attributes of the goods being assessed – in this study is CCP contract
attributes – (Baker and Ruting, 2014; Bateman et al., 2002; Kanninen, 2006). The
limitation of CE (and CV) could be attributed to some biases sourced from survey
design and hypothetical bias that are commonly found in the stated preference studies
(Rakotonarivo et al., 2016). However, there are several techniques in the survey design
and statistical analysis to overcome such limitations and thus CE remains consistent
and robust methodology to quantify public preferences for non-market valuation,

118

although its results should be used with caution (Baker and Ruting, 2014; Rakotonarivo
et al., 2016; Vecchiato and Tempesta, 2013)
In a CE, individuals are assumed to select the best alternative that will maximize their
utility from a set of alternatives. Elements of what determines this choice can be
observed by researchers but unobserved factors may also affect the choices, which are
unknown to the observers. These elements can be modeled using a random utility
model (RUM) and the data can be analyzed using discrete choice models. The RUM
can be expressed as follow (Bateman et al., 2002):
=

+

(1)

where Uim is utility of individuals (i) derived from alternatives (m), Vim is the
deterministic components as a function of the vector attributes of goods (X) and
parameters (β), and εim is the error term reflecting the stochastic element of unobserved
factors when the individual selects an alternative. The probability of person i selecting
of alternative m from choice set J is modeled as:
( ) = exp(

) ∑

exp

,

j= 1, m, ..., J

(2)

where λi is an individual-specific scale factor that is inversely proportional to the error
variance in the utility function. In the model assuming homogeneity, the value of this
scale factor is constant across individuals and normalized to unity (λi=1). However, this
value can vary, which can lead to an inference that there is heterogeneity in the
preference parameters that can lead to misspecification of the model if the scale factor
equals to unity. The heteroscedastic error specification model assumes the error
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variance to be different across individuals and can be parameterized as exp(Ziα), where
Zi is a vector of individual specific characteristics (Burton et al., 2016).
One of the elements of XM is a financial vehicle that can be used to estimate the implicit
price for changes in the levels of non-monetary variables. This implicit price is
calculated by dividing the non-monetary attribute coefficient (βN) with the monetary
attribute coefficient, which is income compensation in this case, (βM) (equation 3). This
estimation of implicit price conforms to utility maximization and demand theory
(Bateman et al., 2002; Train, 2002). Depending on the relative utility of the options
from the status quo, the value of this part-worth can be positive if the increase of the
non-monetary attribute level increases the utility, indicating willingness to pay (WTP)
and can be negative if otherwise, which means the higher the attribute level the greater
compensation smallholder would be willing to accept (WTA).
=

⁄

(3)

7.1.5. Survey design and generated choice sets
To operationalize the CE approach, we generated 24 choice sets using Ngene software13
based on the selected attributes and levels, presented in Table 7.1. An S-efficient
method was employed, which selects a design that will minimizes the sample size while
still capable of identifying the significant estimates of the parameters (see Scarpa and
Rose (2008)). Each choice set had three proposed alternative contracts (A, B, and C)
with different plausible combinations of attribute levels. Two other alternatives were

13

Ngene is a software for generating experimental design that are used in stated choice
experiments for estimating choice models, particularly of the logit type. The syntax used in Ngene
is similar to that used in Nlogit/Limdep. For further information can access the following link
www.choice-metrics.com
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added in each choice set: Option D (the existing contract) which is available for the
participating smallholders in the scheme but not for non-participating group, and
Option E (neither the proposed contracts nor the existing contract), which is valid for
both groups of local communities. The 24 choice sets were then grouped into four
blocks so that in the survey each respondent answered only six choice sets. The designs
were then piloted in West Kalimantan involving 36 respondents resulting in 216
observations. The piloting results indicated that, even with small samples, all attributes
were significant and relevant. We further improved the illustration of the attributes and
their levels to be easily understood by all respondents (see an example of choice sets in
Table 7.2).
7.1.6. Samples and data collection
We selected seven villages around the company main campsites in Sanggau, Sintang
and Kubu Raya, West Kalimantan province. In South Sumatera, three villages in Muara
Enim district were included. The villages were situated within a radius of 30 km for
CCP group, while for non-CCP group were further up to 100 km from the company
main sites. The selected villages ranged from lowland (10 m above sea level) to upland
(1500 m above sea level), with selection based on their vehicle accessibility through
rivers or roads and could be reached in about 2 – 4 hours. We used convenience
sampling, which allows researchers to collect near and available samples during the
survey (Welman and Kruger, 2001). This convenience sampling technique was
employed in some choice experiment studies to study market demands (e.g. Dellaert et
al., 1999) and suitable for this study since reaching out to all of the study locations and
using other forms of sampling were constrained by poor road access, long distance and
sample availability in the villages.
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We conducted face-to-face interviews using national (Indonesia) and local languages
from August to September 2014. About 298 respondents were asked to participate (10
– 50 samples/village), but only 287 completed the survey, while the rest refused to
respond due to limited time, reluctance or being unable to complete the questionnaire.
The sample size from West Kalimantan (199) was larger than that from South Sumatera
(88 respondents). There were almost equal numbers of CCP participating respondents
and non-CCP participating respondents (see Table 7.3). Both CCP and non-CCP groups
consisted of various ethnicities with equal proportions, including from the most
dominant to the least: Malay/Sumatran, Dayak, Javanese, Sundanese and others. The
socio-economic characteristics of respondents in both study locations are presented in
Table 7.3.
We presented the six choice sets to the respondents and asked respondents to imagine
having one hectare of private land and one hectare of public land where their family
could grow any agricultural commodities. We then requested them to choose one
preferred contract option on private land and public land, respectively. We obtained
ethics approval to conduct the survey from the Human Research Ethics Committee of
the University of Western Australia (Ref. RA/4/1/6670).
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Table 7.3. Tests of statistical differences of respondents’ socio-economic
characteristics (standard deviation in parenthesis)

Socio-economic characteristics

West Kalimantan

South Sumatera

Number of respondents

199

88

Number of CCP group

99

46

Age (year)

44.7 (11.9)

41.7 (10.5)

Education (year)

6.8 (3.7)

8.6 (3.2)

Family size (people)

4.5 (1.5)

4.4 (1.7)

Land size (ha)

5.8 (5.9)

4.4 (5.8)

Occupation (%):


Off-farm

11.7

10.2



Off-on-farm

42.4

32.9



On-farm

45.9

56.9

72.8

50.6

Group (%) (1:Yes)

7.1.7. Data analysis
In the analysis of CE data, we added two dummy variables for alternative specific
constant (ASC): first, ASCcurrent, coded 1 for the existing contract and 0 for other options
(A. B, C or E). This ASCcurrent was valid for CCP group only. Second, ASCneither, coded
1 for no contracts chosen and 0 for other options, that is, referring to accept the modified
contract options (A, B or C). From the preliminary analysis, the data from South
Sumatera and West Kalimantan could not be combined into a single model, and in the
results reported below they are reported seperatly. Further disaggregation of the data
to investigate preference structure according to membership of CCP schemes, or land
tenure, although conceptually possible, leads to small sample sizes in each sub-sample.
We estimate heteroscedatic conditional logit models, allowing error variance (scale)
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parameters to vary by tenure and scheme membership, but not preferences. All the
models tested included interaction of ASCs with socio-economic variables to identify
factors affecting the preferences for opting no contract options.

7.6.

Results

7.6.1. Preferences for accepting the contracts
Table 7.4 presents the CE results showing the selected heteroscedastic conditional logit
model, indicating that in both study locations the participation status confounded the
preference parameters, that is, the CCP status group was strongly associated with an
increase in the scale parameters compared to non-CCP group. The scale effect of land
status was not significant. From Table 7.4, respondents in the two study locations
preferred accepting the contract that significantly depended on the shorter Clength and
fewer DLabour participation (both coefficients were negative). Increasing both levels
implying greater compensation for the locals to accept the contract options. On the
other hand, the preferences positively associated with the higher Income, better RoadF
and RoadFV, and higher Tinsur, implying willingness to pay for the increased levels of
those attributes. In West Kalimantan (FI), Traintm dettered the respondents but trainaf
was not significant, while in South Sumatera (MHP) both Traintm and Trainaf were
not significant.
To compare the results from both study locations we use part-worth estimates
indicating the marginal values of the changes in the attributes level, measured in US$
per ha per year. This part-worth is the ratio between non-monetary attributes and
income attribute, depicting an increase in one-unit level of non-monetary attribute
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would require increase in income compensation (equation 3). A negative part-worth
implies a smallholders’ willingness to accept compensation (WTA), while a positive
value indicates a willingness to pay (WTP) for the change. As can be seen from Table
7.4, an increase in one year longer CLength required a compensation (WTA) US$ 6.49
in South Sumatera while in West Kalimantan was US$ 5.84. For Dlabour, an increase
in one day more labour participation required US$ 10.26 and US$ 11.33 in West
Kalimantan and South Sumatera, respectively. Furthermore, South Sumatera’s
respondents were WTP US$ 513.36 and US$ 629.47 for better Roadf and Roadfv,
respectively. These WTP estimates are about three to four times greater than WTP
estimates of the same attributes in West Kalimantan. South Sumatera’s respondents
were also willing to accept greater compensation for accepting the existing contract
(ASCcurrent), US$ 422.69 and much higher WTP for opting out the contract, US$ 897.01
than West Kalimantan’s respondents (US$ 234.88 and US$ 510.51, respectively). To
sum up, the values local communities place on the contract attribute changes in contract
length, labour participation and timber insurance are relatively the same between West
Kalimantan and South Sumatera but remarkably divergence in the improvements of
road infrastructure attributes.
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Table 7.4. Preference parameters, standard error (SE) and the part-worth of the final
heteroscedastic conditional logit model
Variables and changed
levels

West Kalimantan
Coeff.

SE

South Sumatera

Mean WTP

Coeff.

SE

Mean WTP

Clength

-0.012***

0.002

-5.84***

-0.012***

0.003

-6.49***

DLabour

-0.022***

0.006

-10.26***

-0.021**

0.001

-11.33*

0.004***

0.001

2.09***

0.004***

0.087

2.04**

Traintm

-0.106*

0.059

-49.1*

0.004

0.094

2.32

Trainaf

0.101

0.068

47.03

-0.146

0.145

-79.08

0.339***

0.072

158.06***

0.949***

0.172

513.36***

0.344***

0.087

159.90***

1.163***

0.000

629.47***

-0.505***

0.159

-234.88**

-0.781***

0.195

-422.69**

0.815***

0.138

510.51***

1.085***

0.263

897.01***

ASCneither xAge

-0.014***

0.003

-0.016***

0.005

ASCneither xEducation

-0.038***

0.009

-0.034**

0.014

ASCneither xFamily size

-0.053***

0.016

0.242***

0.043

0.010**

0.004

0.028***

0.008

ASCneither xOccupation

0.172***

0.048

0.169**

0.066

ASCneither xGroup

0.205***

0.059

0.184*

0.101

-0.079

0.074

0.104

0.106

0.839***

0.107

0.806***

0.135

TInsur

Roadf
Roadfv
ASCcurrent

ⱡ

ASCneither

ASCneither xLandsize

Heteroscedastic:
Land status
(0=private; 1=public)
CCP status
(0=non-CCP; 1=CCP)
Nr. Of observation
Nr. of repespondents
Log-Likelihood
Prob > Chi2

8847

4256

199

88

-2344.0

-1040.9

0.000

0.000

Notes: ⱡonly applied for CCP group
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7.6.2. Socio-economic factors affecting the rejection of the contract
There are some observed behaviors of the respondents regarding the status quo options,
which are illustrated by the signs of ASC coefficients. Firstly, as can be seen in Table
7.4, a negative response of ASCcurrent reflected ineffectiveness of the existing contract
and lower CCP respondents’ probability to select it. Secondly, ASCneither was positive
and significant, indicating an underlying preference for abandoning the contract in the
future. Figure 7.2 illustrates the proportion of respondents’ decisions that always
selected opt out (option E), indicating unwillingness to renew the contract when
answering the six choice sets. The figure distinguishes responses of both CCP and nonCCP groups in both study locations. In West Kalimantan, the proportion of CCP group
always rejecting the contract was 43.43%, much higher than in CCP group in South
Sumatra (30.43%). This suggests that at least about one third of the participating
respondents are willing to abandon the CCP schemes. Nevertheless, for respondents
unfamiliar with the CCP scheme the rejection was higher in South Sumatra (38.1%)
than in West Kalimantan (16%), suggesting that CCP schemes could be enhanced more
potentially in West Kalimantan than in South Sumatera. Finally, interpretation of this
ASCneither coefficient needs to recognize the implications of the interaction with socioeconomic factors. Those who selected option E were significantly explained by age,
education, family size, land size, occupation and group involvement (Table 7.4). For
example, the probability to opt out the contract was higher for younger respondent than
older respondents (>44 years old), while the higher the education attainment and having
more family members were the lower the probability to opt out.
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The ‘business’ narrative contributes to poverty mitigation with the following
characteristics: “a contract length takes 45 years and can be renewal, equipped
with one day/month for local communities to monitor the plantations, and without
timber insurance. They will have opportunities to attend training in timber
management but no agroforestry assistance will be provided. Road improvement
to forest is offered. For this option, the member of local communities will earn an
expected income around US$70/ha/year.”



The ‘promotive livelihood’ narrative aims to improving better livelihood of local
communities: “a 10-year contract length with possible renewal, and 8 days/month
for local communities to do monitoring and 60 m3/ha of timber insurance.
Agroforestry assistant is provided, with improvement of multiple roads to forests
and villages, and earning an expected income around US$280/ha/year (four times
greater than business narrative).”



The ‘hybrid’ option draws on elements of both the ‘business’ and ‘promotive
livelihood’ narratives, which we anticipate would satisfy both timber companies
and local communities: “a 20-year contract length with possible renewal, 4 days
per month to do monitoring and minimum timber insurance of 30 m3 per hectare.
Only timber management training is provided, with improvement of multiple roads
to forests and villages and an expected income of US$180/ha/year (nearly three
times higher than the business narrative).”

Based on these narratives, we calculate the probability of local communities making
decision on the proposed contract over ‘no contract’. When the probability of signing
up the contract reaches more than 50% it is likely the contract can be socially accepted.
It shows in Table 7.5 that, as a priori, the ‘promotive livelihood’ narrative has the
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highest probability that local communities will sign up to the contracts compared to no
contract across the models. Moreover, it is the only option that would keep the local
communities of West Kalimantan engaged in the scheme. The hybrid option would not
sufficiently increase the contract being selected by this region but would otherwise be
for South Sumatera’s respondents. On the other hand, the ‘business’ narrative would
likely not attract local communities to accept the contract in both locations. Based on
this finding, it implies that the minimum intervention in South Sumatra region is hybrid,
while in West Kalimantan is the promotive livelihood option.
Table 7.5. Probability of local communities signs up proposed different policy
narratives over no contract.

Policy narratives

West Kalimantan

South Sumatra

Business

0.22

0.31

Livelihood

0.59

0.63

Hybrid

0.39

0.54

7.7.

Discussion

This section discusses the findings, including factors constraining the acceptance of the
CCP contract and the policy implication of the study.
7.7.1. Scheme factors constraining the social acceptance of CCP schemes
Recent literature on international and national forest governance processes, such as that
relating to biodiversity conservation (e.g., REDD+) and timber legality systems (e.g.,
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FLEGT VPA), emphasize the importance of social safeguards to ensure that policy
processes and outcomes should not harm the local community’s livelihood or exclude
the local communities as beneficiaries (Lesniewska and McDermott, 2014; Roessing
Neto, 2015; Tegegne et al., 2017). To this end, forest governance needs to ensure the
participation of local communities in formulating benefit sharing mechanisms which
are as fair and equitable as possible. In addition, the process should strengthen the
certainty of forest and land tenure and formulate sets of measurable criteria and
indicators (Tegegne et al., 2017). Based on social safeguard typology, CCP schemes
are categorized as not only doing no harm (‘preventive’ safeguard) or minimizing
negative impact (‘mitigative’ safeguard) on local communities livelihood, but also
function as a ‘promotive’ social safeguard, where both actors make a social agreement
or deal to contribute to better rural livelihoods, sharing profit, and maintaining
sustainable timber production.
However, the findings of this study show many challenges to enhance the scheme
factors of CCP contracts. First, it has a classical problem of the principal (forest
industries) and the agents (local communities) relationship. A contradicting view exists
of the long-term commitment between local communities and timber companies as in
the case in carbon offset (Brodrechtova, 2015; van Kooten, 2017). While timber
companies prefer a long-term contract to secure forest operations over the envisaged
investment (Nawir et al., 2003), this study shows that local communities dislike it.
Long-term contract would lock them in from other options they might pursue in the
future. In our context, the local communities live within highly dynamic economic and
policy contexts, in that their land could be managed profitably by cultivating crops
other than pulpwood, e.g. rubber, palm oil, agroforestry, or food crops (Marjokorpi and
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Otsamo, 2006). It is not surprising that shorter contract periods have more appeal than
longer periods, such that they can evaluate short-term profitability and review trust
between partners (Race et al., 2009). This finding of the negative utility of contract
length is consistent with other studies (Broch and Vedel, 2012; Rabotyagov and Lin,
2013; Ruto and Garrod, 2009), suggesting that private landholders prefer shorter
contracts, or cancelling contracts at 5 or 10 years rather than holding the permanent
contracts in afforestation and conservation activities.
Another challenge is related to aversion to contributing more labor participation in
forest monitoring. It could be attributed to the smallholders’ opportunity cost of time.
Currently, rubber tapping, coffee plantations, and shifting cultivation are the primary
activities of the smallholders in the study locations. These farming practices demand
tight schedules (Greenhill et al., 2014; Pirard and Mayer, 2008). Greenhill et al. (2014)
reported that tapping rubber and collecting the latex required about 33 hours a week.
In rainy seasons, shifting cultivators need to work 38.5 hours a week. Consequently,
missing a couple of days due to attending training in the plantation forests or monitoring
planted areas would make a significant impact on their income.
The CCP schemes have also been constrained by the fact that local communities do not
like the existing contract (status quo) and are likely to discontinue it (no contract). The
reasons for leaving the existing contract can be explained using theory of (dis)adoption
(Roger, 1995; Pannell et al, 2006) as follows: first, adoption takes place when an
innovation or program is perceived superior than the existing practices. Greenhill et al.
(2017) reported that pulpwood is perceived as an inferior tree species compared to other
competing options in the regions (rubber and palm oil). Respondents rated it as the least
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profitable option and the most uncertain sources of income, difficult to trial and have a
lack of knowledge compared to rubber plantations. Second, trialing an innovation for
some periods of time gives local communities learning process on its performance and
outcome that justify them whether to continue new practice or not. Since its inception
to the participating smallholders, pulpwood plantations have recently experienced pest
and disease outbreaks, affecting expected yields, which have been unsatisfactorily at
the time of harvest (Fikar, 2014). Lastly, there has been a change to timber companies’
mission from social to profit maximising that has led to a reduction in the quality of
social safeguard programs in the CCP schemes. The global financial crisis hit in 20082009 has exacerbated this situation, where half of the workers had been dismissed, and
tending costs and social funds had been cut (Fikar, 2014). Figure 3 shows a fluctuated
social fund including profit sharing (royalty) and others (land incentive, compensation
fund, and infrastructure) paid to the local communities since 2003 in PT Finnantara
Intiga, West Kalimantan (PT FI, 2012). After reaching a peak contribution in 2007, the
social funds relatively decreased, although the company had doubled the royalty from
US$ 0.6/m3 to US$ 1.2/m3.
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without comprimising the local communities’ livelihood (Greenhill et al., 2017). This
however requires changing forest management strategy to be more adaptive to the
locals’ needs. For example, the promotive livelihood strategy requires to review a
contract length every 10 years, instead of 45 years. The forest managers should take
into account changes in the royalty, wage, and land incentive in order to compete with
other competing sectors, such as palm oil plantations and clonal rubber. Reviewing the
community development programs, such as improving infrastructure would
significantly keep the locals remain in the contract.
Adapting to the local communities’ preferences is likely to demand more budget for
social development. The changing in payment mechanism is one instrument that can
be used to induce land owners participating in tree plantations project (van Kooten,
2017). Currently, the company in PT FI implements three types of compensation
payments, first is paid upfront as a fixed cost after the plantations done. The second is
paid as an infrastructure incentive and the last is paid variably based on the timber
volume harvested at the rotation age. If the company can adjust the upfront fixed costs
by putting the value of contract length annually, the scheme is likely to gain more
support and keep the locals participating in the scheme. The company should also
prioritize community development via agroforestry assistance that empowers the locals
to increase the productifity of rubber plantations and swidden agriculture as their main
sources of income. Improving this land use productivity will reduce the dependance of
the locals on royalty from timber production that is paid in the final harvesting. Various
instruments of non-monetary compensations are also required, such as improving
communication action as one of the effective mechanisms in mitigating the tension
between plantations and local people in natural resource management (Dhiaulhaq et
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al., 2014; Koning et al., 2007). It is also important for the companies to collaborate with
local governments to allocate budget for village infrastructure development as currently
regulated by Village Act no. 6/2014.

7.8.

Conclusion

This study contributes to overcome the slow implementation of CCP scheme to grow
pulpwood in the following ways. We use a choice experiment technique to assist policy
makers explore the effects of changing hypothetical contract attributes on local
communities’ preferences for accepting the CCP schemes. Although the CCP schemes
are much complicated in forest operation systems and more complex in the actor
relationship, focusing on the salient scheme factors (i.e. contract attributes) could help
forest managers design more fairer and equitable contract options. By investigating
preferences for selected attributes, including contract length, labor participation, timber
insurance, training opportunities, road improvement, and expected income, we can
propose policy narratives to improve the existing CCP schemes. The findings suggest
that policy makers should focus on which attributes effectively increase the probability
of local communities adopting the scheme.
The study shows both groups dislike longer contract length and labor participation in
forest monitoring. However, local communities show willingness to pay for contract
attributes that positively increase their utility, e.g. road improvement to forest and
village, higher income compensation, and higher timber insurance. Probability of
taking up the scheme also depends significantly on the participation status, i.e., those
experienced the scheme (CCP group) and having limited experiences (non-CCP group).
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CCP scheme could encounters several challenges that constrain its adoption due to
dissatisfaction of the existing contract, which is focusing more on business orientation
and financial efficiency, compromising social goals and reduces benefits shared to the
local communities. The future discontinuation of the scheme could be constrained by
about one third of the villagers always rejecting the modified contract options. This
study suggests that a contract that aims to focus on promotive livelihood safeguard is
the only policy narrative highly probable to be accepted by West Kalimantan
respondents, while the hybrid scenario, which is a win-win solution for both timber
industries and local communities, has more likely to be accepted by the South Sumatera
respondents. Further studies on CCP scheme could be directed to corroborate this
finding by analyzing company’s willingness and resource ability to adopt local
communities’ preferences. When developing the policy, it is necessary for the
companies to enhance social communication with respect before fulfilling all the values
local communities place on the contract attributes. We also suggest that forest managers
and researchers should consider adaptive management in enhancing the incentive
scheme as changes in socio-economic conditions and socio-ecological contexts
overtime, which could not be captured in this study, could change the local
communities’ preferences in future.

7.9.
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Chapter 8. Heterogeneity in smallholders’
preferences for future adoption of acacias

Research question 4: Which smallholders are willing to grow acacias under long term
afforestation contracts?
Previous chapter focused on the experienced smallholders (CCP group) in partnership
schemes to keep growing acacias or reject the contract to grow acacias with less
attention on the heterogeneity in the preferences. The previous chapter is also evidence
that non-CCP group behaves differently from the CCP group regarding the contract
attributes. In Chapter 9, the respondents of non-CCP group are explored. They have
relatively limited experience in growing acacia trees through partnership schemes so
that various responses may exist. We would like to study the heterogeneity in the
preferences for accepting or rejecting the contracts and analyse which groups of
smallholders have propensity to adopt or dis-adopt acacias and under what conditions,
that is, what level of attribute they are willing to accept the contracts. As in the previous
chapter, the next chapter aims to investigate factors supported the future adoption of
acacias (Figure 8.1).
The respondents in the next chapter include the three study locations, non-CCP group
and decision on private land (see Table 8.1). The characteristics of respondents in this
chapter include respondents from outer islands (South Sumatera and West Kalimantan)
where the partnership between private timber companies and local communities are
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Table 8. 1. General characteristics of respondents for Chapter 7

Chapter

Number of
Respondents

Province

Land tenure

Familiarity

Y

SS

WK

Private

√

√

√

√

√

√

√

√

√

√

√

√

√

3

430

5

100

7

287

9

323

√

√

√

√

11

484

√

√

√

√

Public

CCP
√

Non-CCP
√

√
√

√

Note: Y=Yogyakarta; SS=South Sumatera; WK=West Kalimantan; CCP=Companycommunity partnership
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9.1.

Abstract

Smallholder ownership of forests has grown rapidly over the last 25 years, leading to
global forest transition; however, incentives are required to keep smallholders growing
trees under long-term afforestation contracts. This article reports on smallholders’
willingness to join afforestation programs, growing Acacia mangium under contract on
their private farmland. In a Choice Experiment, we examine the effects of policy
attributes of afforestation contracts, including contract duration, labour participation,
timber insurance, training opportunities, road improvement, and expected Income. We
151

report the marginal value of changes in monetary terms. A scale-extended latent class
model was used to analyse preference heterogeneity in data of 323 smallholders from
three different regions in Indonesia (West Kalimantan, Yogyakarta, and South
Sumatera). These regions are at different forest transition stages. Our results indicate
that there are four latent preference classes, which value attributes of the contract
differently. Individual characteristics (risk orientation, tree growing experiences, and
occupation), and regional differences explain the probability of preference class
membership. Our findings have important implications for enhancing afforestation
strategies that improve social welfare of smallholders in various forest transition stages.

9.2.

Keywords

Afforestation contracts, forestry partnership, scale-adjusted latent class model,
smallholders’ preference heterogeneity, adoption, Indonesia

9.3.

Introduction

In the last twenty-five years increased forest planting in both developed countries and
developing countries have reduced global deforestation rates from -0.19% in 1990 to 0.08% in 2015 (FAO, 2015). Forest rehabilitation programs (through large-scale tree
plantations inside and outside forest areas), economic development, demographic
transition, and modernisation have partly contributed to reducing global deforestation
(Bauhus et al., 2010; de Jong, 2010; Mather, 2007; Mather & Needle, 1998). The
number of smallholder plantations has tripled since 1990 and accounts for 32% of
planted forests, in both smallholder woodlots and village-scale plantations (Bauhus et
al., 2010). While forest rehabilitation programs in publicly owned forest areas are the
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responsibility of governments’ and/or concession holders’, household participation in
growing trees on private farmland is voluntary and depends on many internal and
external factors (Pattanayak et al., 2003; Maryudi et al., 2015). Consequently, not all
of the current smallholder forest ownership might continue into the future (FAO, 2015).
This discontinuation may result in the second era of deforestation, predicted by Pagnutti
et al., 2013. Therefore, it is important to identify policy mechanisms that improve the
incentives for smallholders, to keep plantation forests permanently on the landscape
while also improving smallholders’ livelihoods under long-term afforestation
contracts.
Recently, the Indonesian government has launched various reforestation and
afforestation schemes via partnership schemes, encouraging individuals or groups of
smallholders and timber industries to grow commercial trees (MOEF, 2015). While
maximizing profit motivates timber industries growing such commercial tree species
on public land, little is known about smallholders’ preferences in different regions for
accepting the partnership contracts on their private land. The purpose of this study is to
explore smallholders’ willingness to accept afforestation contracts, for adopting Acacia
mangium – a short rotation commercial timber species - on private land under longterm contractual arrangements. This study considers attributes of afforestation
contracts, including contract length, labor participation in forest monitoring, timber
insurance, training to improve farmers’ skill, improved physical infrastructure, and
expected income. In agri-environmental schemes and conservation contracts, some of
these policy attributes have been investigated (see for example, Arifin et al., 2009;
Espinosa-Goded et al., 2010; Ruto & Garrod, 2009), but little work has explored
afforestation programs in Indonesia.
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In the economics of contracts, contracts refer to the arrangements between a principal
and agent, “who make reciprocal commitments regarding their behaviour to
coordinate” (Brousseau & Glachant, 2002). In afforestation programs, the principal can
be government or non-state agencies (timber industries or environmental nongovernment organization) and the agents are the smallholders (van Kooten et al., 2002).
In this study, we consider hypothetical situations where the agents face choices i.e.
keeping their current farming practices or growing more trees via contractual
arrangements. With specific reference to the local communities who have little
experience in a contractual arrangement with a forestry agency for adopting Acacia
mangium, this study aims firstly to investigate heterogeneity in smallholders’
preferences for accepting afforestation contracts on their private farmland. The second
aim is to identify potential sources of preference heterogeneity including sociodemographics, risk attitudes, and regional differences. The third is to estimate the
marginal value of individual contract attributes and the implied welfare changes that
arise from proposed afforestation contract scenarios. This information will allow the
forest agencies to define ex-ante transaction costs for arranging and negotiating a
contract and monitoring and enforcing it ex-post (Wang & Kooten, 2001). Also, this
study contributes to our understanding of the influences of external and internal factors
on the heterogeneity of preferences. The lack of understanding of preference
heterogeneity usually results in uniform policy proposals that do not align with targeted
stakeholders.
To investigate public preferences for proposed policy options, we use the Choice
Experiment (CE) technique. CE is an economic analysis tool in non-market valuation
that helps policy makers improve the effectiveness of policy design and estimate net
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benefits from attribute changes of proposed programs (Champ et al., 2003). Unlike the
referendum technique using ‘yes’ or ‘no’ answers (e.g., Contingent Valuation, CV), CE
results provide more information on preferences relating to policy attributes. They
allow the identification of their intensity, not simply whether the option is preferable
or not but also how individual attributes affect individual choices (Bateman et al., 2002;
Horne, 2008). The statistical methods to estimate CE data have evolved from assuming
homogeneity in the samples’ preferences, e.g., conditional logit (CL) models, to
accounting for heterogeneity in the preferences, e.g., mixed logit (ML) and latent class
(LC) models. We use the ‘scale extended’ or ‘scale adjusted’ latent class (SALC)
model. This model accounts for both latent preference classes and also latent error
variance (scale) classes as suggested by Vermunt & Magidson (2007).
The next section describes the case study location and attributes of afforestation
contracts. This section is followed by the research method, describing procedures for
data collection, designs of choice sets and latent class modeling, and part-worth
estimates. Results are then presented, including the latent class modeling to assess
welfare changes of proposed policy scenarios. The paper concludes by discussing and
summarizing the findings and policy implications.

9.4.

Study background

9.4.1. Reforestation and afforestation programs in Indonesia
This study was conducted in Indonesia, where the annual rate of deforestation has
diminished from 0.8 million ha in 2009 to 0.6 million ha in 2014 (MOEF, 2015). Since
the 1990s, the plantation forests in Indonesia have increased to 10 million ha through
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large-scale reforestation programs on public land. Smallholder plantations on private
land started in 1970 as a result of afforestation programs (Nawir et al., 2007). The
growth of smallholder forestry is also induced by agricultural innovation, economic
development, modernisation, government trade and pricing policies of agricultural
products, physical infrastructure and emerging domestic and international timber
markets (see Fillius, 1997; Nibbering, 1999; Perdana et al., 2012). Furthermore, at the
individual and household level, socio-economic factors such as occupation and farm
size, affect how smallholders manage trees on their farmland (Kallio, 2013; Rohadi,
2012; Sabastian et al., 2014).
Afforestation and reforestation plans have evolved over time across different countries
(de Jong, 2010). This evolution reflects a shift from ‘national’ interests (afforestation
by professional forestry agencies for conservation purposes) and ‘corporation’
paradigms (reforestation by large-scale timber companies for timber production) to
‘social’ paradigms. The latest emphasizes the important role of smallholders’
participation while improving rural livelihoods and reversing deforestation (Szulecka
et al., 2015). The objectives of afforestation have also changed from conservation and
timber production to rural livelihood development (Nawir et al., 2007). In its Forestry
Strategic Planning 2015 – 2019 report, the Indonesian Government states that 100
million m3, or one-third of national timber production, will come from smallholder
plantation forests on both state and private lands by 2019 (MOEF, 2015). The others
two-thirds will be derived from industrial plantation forests (160 million m3) and
logging of natural forests by timber companies (39 million m3). The government has
implemented science and technology-based approaches to boost these forest
plantations by applying intensive silviculture, including the use of improved genetic
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materials (e.g., Acacia mangium) from tree improvement programs. Also, 12.7 million
hectares of national production forests have been allocated to small-scale forestry
holders, and partnerships with smallholders to grow trees outside forests are also
encouraged through afforestation of marginal farmland.

Figure 9.1. Study locations

9.4.2. Study locations
Three provinces in Indonesia were selected for this study: West Kalimantan, South
Sumatera and Yogyakarta (Figure 9.1). They represent three different forest transition
stages based on historical forest cover changes: pre-transition, transition, and posttransition. Barbier et al. (2010) define pre-transition as a prolonged period of negative
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forest changes (deforestation), which is then followed by post-transition, where the
reforestation rate outweighs the deforestation rate. There is a period of transition in
between that can be accelerated or delayed. Secondary data from Indonesian forestry
statistics are used to compare forest cover changes at the provincial level during the
years 2000 to 2013 in the three study locations (MOF, 2001, 2014). West Kalimantan
experienced a loss of forest cover of 2.8% (Table 9.1), on the other hand South
Sumatera gained 1.4% forest cover and Yogyakarta had a higher 8% gain in forest
cover. Many studies indicated that Yogyakarta (e.g., Gunung Kidul district) had
experienced forest replenishment after implementing massive rehabilitation programs,
introduced in the 1970s to overcome critical land degredation due to total deforestation
in the 1950s (Fillius, 1997; Nibbering, 1999; Wardhana et al., 2012).
Other empirical studies report an increased deforestation rate in Kalimantan islands,
but slowing rates of deforestation in South Sumatera (see Margono et al., 2012;
Wheeler et al., 2013). Demographic figures indicate a higher population density in
Yogyakarta with 1084 people/km2, while South Sumatera and West Kalimantan are far
lower, 122 and 30 people/km2, respectively. The demographic figures suggest that
forest transitions may associate with demographic transitions, as outlined by Mather
(1992), but the relationship is complex and indirect. Increased population density leads
to deforestation, but at some point, the higher population density turns the trend into
one of forest expansion as in the case of land use changes in Gunung Kidul (see
Nibbering (1999) and Wardhana et al. (2012)). This could happen in accordance with
other direct factors, e.g. economic development and government intervention through
reforestation programs that also play a major role (see Mather 2007).
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Table 9.1. Characteristics of the study locations

Province
Characteristics

West

South

Kalimantan

Sumatera

2000

46

12

4

2013

44.8

13.4

12

Change (%)

-2.8

1.4

8

Yogyakarta

Forest cover (%)

Transition stage

Pre-transition Transition

Post-transition

Selected district

Sanggau,

Muara Enim

Gunung Kidul

Kubu Raya
Altitude (above sea level)

10 – 500 m

45 – 1200 m

30 – 700 m

Population density
(people/km2)

30

122

1084

Main timber production

Shorea spp
(meranti),
mixed
forests,
Acacia
mangium

Acacia
mangium,
mixed forests,
Paraseriantes
sp, and Hevea
sp (rubber)

Tectona grandis
(teak), Swietenia
mahagony
(mahagony),
Paraseriantes sp
(sengon), and
Acacia
auriculiformis

Acacia production

0.04 million 3.2 million m3
m3

0.01 million m3

Acacia growers

Company

Company

Smallholders

Reforestation/Afforestation
schemes

Large-scale,
outgrowers

Large-scale,
outgrowers

Small-scale,
independent
growers
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In South Sumatera, Acacia mangium is the largest source of timber, grown by industrial
forest plantations on publicly owned forests, resulting in 3.2 million m3 in 2014 for
pulp and paper industries. In West Kalimantan, Acacia mangium is the third largest
source of timber after Shorea spp and mixed forests (BPS, 2014). In both locations,
several production sites are run under company-community partnership schemes,
involving local communities as outgrowers under social agreements (Vermeulen et al.,
2006; Purnomo et al., 2014). Rubber trees and palm oil trees grown by smallholders on
private land are dominant. In Yogyakarta, the main timber production is teak (Tectona
grandis), followed by mahagony (Switenia mahagony), sengon (Paraseriantes
falcataria), and acasia (Acacia auriculiformis) (BPS, 2014). Teak (Tectona grandis) is
a higher value, longer rotation tree species, widely adopted by smallholders in Gunung
Kidul, where they grow it independently in their farmland or on public land (state
forests) as a result of forest rehabilitation projects in the past (Roshetko et al., 2013).
Currently, sengon, acacia, and teak are used for housing, furniture, energy and fodder
(Arisman & Hardiyanto, 2006; Perdana et al., 2012).
9.4.3. Afforestation contract instrument and its attributes
The government has several policy alternatives to achieve its afforestation program
goals: create plantations (national paradigm), give timber corporations concessions on
public land (corporate paradigm), or involve smallholders to convert their farmland
into woodlands with partnerships (social paradigm) (see Szulecka et al., 2015). While
under the first option the government bears the risk, the last two options require an
explicit contract, either under government-private partnership or company-community
partnership contracts, where both parties share risks. Incentives to induce public
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participation are required when a timber company would attract local community to
join the company-community partnerships. This study focuses on the third option
where the principal proposes options to the agent (smallholders) for growing more trees
on their farmland under certain conditions. In transaction cost theory, the principalagent problem focuses on efforts to synchronise the “job attributes” (e.g., afforestation
contract attributes) and agent characteristics, and minimize transaction costs (Wang &
Kooten, 2001; Brousseau & Glachant, 2002). Although afforestation programs are
considered a low-cost option for addressing environmental problems (e.g., carbon
sequestration), the transaction costs of converting farmland to plantation forests appear
to be a significant constraint, which is beyond conventional economic analysis (van
Kooten et al., 2002). The principal needs to minimise the transaction costs by
addressing the sources of uncertainty and asymmetric information from smallholders
(van Kooten et al., 2002; Wang & Kooten, 2001).
Table 9.2 illustrates the afforestation contract attributes used in this study, their
definition and assigned levels. These attributes reflect the implicit and explicit factors
that may affect the smallholders’ willingness to participate in long-term afforestation
programs. Contract length (Clength) has three levels: 10, 20, 45 years. The principle
also wants to know the willingness of smallholders to contribute their labour (Dlabour)
to monitor planted areas. It has three levels from none to 4 and 12 days per month.
Participation is assumed to increase when the contract offers a form of insurance
(Tinsur), a guaranteed return associated with a certain yield even if the expected yield
(100 m3/ha on average at harvest) is not achieved. It has three levels of minimum timber
insurance: none, 30, 60 m3/ha. The other attributes relate to training opportunities and
road improvements, which are dummy variables. Training is classified into training in
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tree management (Traintm) and training in agroforestry (Trainaf), including both tree
and food crops. Road improvements are also differentiated into roads to forest (Roadf)
and multiple roads to forests and villages (Roadfv). To determine the expected income
(Income), we combine different income streams: wage, land incentives, royalty and
non-acacia incomes (rubber latex and teak). The levels of expected Income vary from
US$ 68 to US$ 280/ha/year.
Table 9.2. Attributes of afforestation contract, their descriptions, and assigned levels
Attributes

Description

Levels

Clength

Contract length - duration of the partnership (years)

10, 20, 45

Dlabour

Labour participation - smallholders willing to monitor

0, 4, 12

the planted areas (days/month)
Tinsur

Minimum timber production insurance smallholders

0, 30, 60

willing to accept if the expected yield is not achieved
(m3/ha)
Traintm

Training opportunity for farmers in tree management

Yes (1); No (0)

Trainaf

Training opportunity for farmers in agroforestry (trees &

Yes (1); No (0)

crops)
Roadf

Better road infrastructure to forests

Yes (1); No (0)

Roadfv

Better road infrastructure to forests and village

Yes (1); No (0)

Income

Expected annual income derived from different streams:

68 – 280

wage, royalty, land incentive, and others (US$/ha/year)
Notes: US$1=IDR12,000 in July 2014
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9.5.

Method

9.5.1. Designing choice sets
The purpose of this study is to explore the stated preferences for the contract attributes
of afforestation programs, through a survey, where individuals are asked to identify
their preferred option over several alternatives in a series of choice sets. In establishing
an efficient design of the choice sets, we used the S-efficient method (Scarpa & Rose,
2008). The experimental design was generated using Ngene software. An S-efficient
design, comprising 24 choice sets, each with four alternatives, of which three were the
proposed afforestation schemes and one was an ‘opt out’, that is, neither option was
preferred. The 24 choice sets were grouped into four blocks, so that each respondent
answered only six choice sets. The designs were pilot-tested twice in Gunung Kidul
and Sanggau districts, involving 24 and 36 respondents, respectively. The piloting
results indicated that, even given small samples across different regions, the design
allowed farmers preferences for the attributes to be derived, and that individual
attributes could be identified with sufficient precision to inform policy makers in
designing effective contract schemes. An example of a choice set is presented in Table
9.3.
9.5.2. Samples and data collection
We took smallholder households as the sampling unit in seven villages located in the
four districts mentioned in Table 9.1. Households in this region are not familiar with
long-term contractual arrangements with foresty agencies to grow short-rotation trees
on private farmland, although the villagers may have joined partnership to manage state
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forests for short-term periods. Face-to-face interviews were conducted from August to
September 2014 and the interviews lasted for about 1 hour. A group of trained
enumerators (6 people in total), who knew the local customs and helped to translate the
questionnaire from national to native languages were trained in each region. The first
respondent interviewed in each village was the key informant (e.g., heads of the village,
sub-village, or farmer group). The next samples were randomly selected, that is, any
household head met at their house, using a convenience sampling technique. This
technique allows one to collect samples that are near and readily available for research
purposes (Welman & Kruger, 2001). It was suitable given the absence of population
lists in the study locations, poor access to the study locations and smallholders’
availability in the villages. This data collection resulted in unequal samples in each
region, where more densely populated villages and those easier to access provided more
respondents. A small payment (US$2) was provided to the respondents at the end of
the interview. A total of 340 respondents were interviewed, with 198 respondents in
Yogyakarta, 100 in West Kalimantan, and 42 in South Sumatera. However, only 323
respondents fully completed the questionnaires that can be analysed in this study.
Prior to the choice set questions, we also asked respondents about their experiences in
growing trees on their farmland. The experiences include commercial short rotation
trees that can be harvested in less than 10 years (e.g., sengon, jabon, acacia),
commercial long rotation trees which require more than 10 years before harvesting
(i.e., teak in Java or rubber in Sumatera and Kalimantan) and other local tree species
(e.g., cash crop trees). After the choice set questions, respondents were asked about
their socio-economic characteristics, such as age, education, family size, land size,
occupation, and involvement in social or economic groups in the community. We also
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9.5.3. Choice Experiment and latent class modelling
In a CE, an individual is assumed to choose the option that results in maximum utility.
The utility is assumed to consist of both observable and unobservable factors. The
former is a function of vector of the goods attributes, X, (e.g., contract attributes) and
parameter vectors β of the selected alternative j. This expression has a deterministic
component Vij. The unobservable factor is labelled εij, which is a stochastic element and
varies across individual i and alternative j (Train 2009). Thus, the net benefit or utility
gained from an action is expressed in equation (1):
=

+

(1)

where Uij is utility derived by individual i from alternative j, while Vij=f(Xij) is the
observed utility. This model is called a random utility model (RUM), which can also
describe the relationship of explanatory variables to the outcome of a choice (Train,
2009). The unobserved factor εij is random and cannot be observed, so the outcome can
only have a certain probability distribution, which is assumed to be independent and
identically distributed (IID). The latent class model (LCM) postulates that individual
preference is a function of observable attributes and latent heterogeneity that varies
with factors that are unobserved by the analyst. The analyst makes specific assumptions
about the distributions of parameters across individuals and therefore the heterogeneity
in the preferences can be accounted for (Greene & Hensher, 2002). To observe the
heterogeneity, it is assumed that individuals (i) are implicitly classified into a set of S
classes, but the analyst does not know which individual belongs to which class. Thus,
the observed utility function can be expressed as Vij|s= βsXij + εij|s and the joint
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probability that individual i selects alternative j conditional on class s can be expressed
as follows (Boxall and Adamowicz, 2002).:
=∑

|

•

(2)

where π’ij is joint probability, which is a product of the probability that individual i
chooses alternative j conditional on class s (πij|s) and the marginal probability that
individual i is in class s (πis). The πij|s and πis are defined using equation (3) and (4)
following Boxall and Adamowicz (2002):

|

=∑

(

)

= 1, , … ,

(3)

λ is a scale parameter estimated for different classes (not equal to 1), and βs is classspecific utility. πis allows the individual characteristics and context-specificity factors
affecting the membership probabilities of both preference and scale classes (choice
behaviour), and can be modelled as follows (Burton & Rigby, 2009)
=∑

(

)
(

)

(4)

γs denotes the set of class-specific coefficients on concomitant variables Ci. In this study
the concomitant variables include the socio-demographic factors, experiences in
growing trees, risk orientation and forest transition stage.
9.5.4. The implicit price estimates
The implicit price is defined as the marginal value of a change in the attribute divided
by the marginal value of a unit change in income (equation 5). As in this study the
denominator is positive, a negative implicit price indicates a willingness to accept
(WTA) compensation for the change in the attribute level, while positive implcite
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prices indicate a willingness to pay (WTP). The values reported are measured in
US$/ha/year, for a unit increase in the attribute levels.
WTA or WTP = β

/β

(5)

The welfare changes at household level from a package of proposed afforestation
policy options can also be predicted.

9.6.

Results

9.6.1. Respondents’ characteristics
Respondents from different regions were relatively distinct to each other regarding age,
land size, and tree adoption, while education, family size, occupation, and risk
orientations were not significantly different at α=5%. F tests and Chi 2 tests were used
to identify the statistical differences of these variables (Table 9.4). Compared to the
other regions, respondents in Yogyakarta were, on average, more involved in growing
trees: 69% of them grew short rotation trees, including 52% who specifically grew
acacias (Acacia auriculiformis), and 79% who grew teak (Tectona grandis) for the
longer rotation trees. On the other hand, in West Kalimantan and South Sumatera,
respondents hardly grew acacias on their private land, although they mostly cultivated
other fast growing tree species, such as coffee and native (fruit) tree species. Rubber
trees (Hevea brasiliensis) either from clonal or local seedlings, were widely adopted
by the majority of respondents in West Kalimantan (59%) and in South Sumatera (48%)
on their private farmland land. In terms of risk orientation, respondents in all regions
tended, on average, to have a risk attitude between neutral and moderately risk taking.

168

The Cronbach alpha test for the risk orientation scale was reliable (Cronbach alpha =
0.8).
Table 9.4. Socio-economic, tree farming experience, and risk orientation characteristics
of the respondents, grouped by study locations.

Characteristics

Age (year)

Pre-transition
Transition
Post-transition
(W. Kalimantan) (S. Sumatera)
(Yogyakarta)
Socio-economic characteristics

F/Chi2
(P value)

43.9 (10.4)

40.50 (10.1)

53.9 (12.9)

36.54 (0.00)

Education (year)

7.50 (3.6)

8.90 (2.7)

7.7 (3.9)

2.39 (0.09)

Family size (persons)

4.30 (1.2)

4.50 (1.7)

4.1 (1.3)

1.46 (0.23)

Land size (ha)

4.38 (3.8)

2.66 (1.8)

0.9 (1.6)

66.38 (0.00)

●Off-farm (%)

18

2

14

7.69 (0.10)

●On & off-farm (%)

52

69

62

●On-farm (%)

30

29

24

Occupations:

Tree farming experiences
Acacias adoption

§

4

0

52

93.27 (0.00)

21

59

69

62.71 (0.00)

59

48

79

22.56 (0.00)

2.8 (0.49)

2.7 (0.35)

0.68 (0.51)

(Yes, %)
FGS adoption§
(Yes, %)
SGS adoption§
(Yes, %)
Risk orientation
Median

2.6 (0.45)

§

FGS: fast growing species, including local species and commercial (acacias, sengon);
teak is applied for Yogyakarta as slow growing species (SGS), while rubber is for West
Kalimantan and South Sumatera as SGS. Acacias adoption includes both A. mangium
and/or A. auriculiformis
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9.6.2. The latent class model
Latent class modelling assumes that smallholders’ preferences are constant within
latent classes but vary between them. Rather than imposing ex ante which class a
respondent belongs to, or which respondents should be grouped together, latent class
modelling assigns respondents to classes probabilistically, based on the observed
choices they make. Also, there is a positive probability that an individual will be a
member of all classes, although some of those probabilities may be very small. The
number of latent classes is determined by the Bayesian Information Criteria (BIC)
(Greene & Hensher, 2002). We accounted for heterogeneity in error variance, using the
‘scale extended’ or ‘scale adjusted’ latent class (SALC) model (Magidson & Vermunt,
2007). In the analysis, an Alternative Specific Constant (ASC) variable was added as a
dummy variable, coded 1 for the proposed options and 0 for the status quo. Identifying
the appropriate class structure in a SALC requires a number of models to be estimated,
altering the number of classes. Model selection is then based on comparing BIC values.
We tested a number of candidate models, varying the number of preference classes in
each. These included:
(a) homogeneous scale, without covariates explaining preference class membership,
(b) scale-adjusted latent class, with 2 latent scale classes (2-SALC) without covariates,
(c) homogenous scale, with covariates explaining preference class membership,
(d) scale-adjusted latent class, with 2 latent scale classes (2-SALC) with covariates
explaining preference class membership.
All candidate models show that the lowest BIC (which indicate the overall best fitting
classes) occurs for four latent preference classes, and the 2-scale model outperforms
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the homogeneous scale model. Table 9.5 reports the preferred model, with covariates,
while the statistical summary of the candidate models is presented in Appendix B14.
Table 9.5. Results of Latent Class Model and Conditional Logit model (values in
parenthesis are standard error).
Attribute

Conditional
logit model
1.00

Clength
Dlabour
Tinsur
Traintm
Trainaf
Roadf
Roadfv
Income
ASC

West Kalimantan
(pre-transition)
South Sumatera
(transition)
Yogyakarta (posttransition)
FGS adoption

-0.019***
(0.02)
-0.044***
(0.01)
0.006***
(0.00)
0.256***
(0.10)
0.481***
(0.10)
0.607***
(0.10)
0.513***
(0.13)
0.006***
(0.00)
-1.751***
(0.17)
-

4-preference class 2-scale class model15
LC1
LC2
LC3
LC4
Class size
0.32
0.18
0.07
Preference Estimates
-0.017*
-0.126
-0.514*** -0.247***
(0.01)
(0.20)
(0.14)
(0.06)
0.046
-0.674
-0.247*
-0.169
(0.04)
(0.69)
(0.14)
(0.15)
0.027*** 0.204
0.141***
-0.064**
(0.01)
(0.18)
(0.04)
(0.03)
1.720*** 3.936
17.528*** -5.777***
(0.42)
(6.25)
(5.47)
(1.90)
1.920*** -5.212
-0.783
-2.129
(0.45)
(13.32)
(1.38)
(1.60)
0.867**
0.132
2.411**
16.206***
(0.48)
(5.48)
(1.17)
(6.64)
3.126*** -18.819
10.564*** 13.532**
(0.79)
(14.57)
(3.38)
(6.93)
0.013*** 0.075
0.067***
0.059***
(0.00)
(0.06)
(0.02)
(0.02)
9.005*** 2.864
-12.181*
(3.21)
39.221*** (4.65)
(6.78)
(16.54)
Covariates explaining class membership
0.288
-0.874*** -0.554*
1.140***
(0.22)
(0.22)
(0.31)
(0.38)
-0.545** 0.253
-0.541
0.834**
(0.26)
(0.22)
(0.35)
(0.41)
0.257
0.621***
1.095***
-1.973***
(0.25)
(0.23)
(0.30)
(0.55)
0.513*
-0.413
-0.694
0.594
(0.30)
(0.27)
(0.39)
(0.48)
0.43

14

We use Latent Gold version 5.1 to process the data. The starting random value,
iteration, EM, and NR are up to 500, producing more accurate and stable estimation
(see Vermunt and Magidson (2013) for users’ guidance).
15
Wald test shows that four classes have significant different value between classes,
except for Dlabour attribute. See Appendix B.2 for the details.
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4-preference class 2-scale class model15
LC1
LC2
LC3
LC4
0.645***
-0.531
0.791
0.906*** (0.31)
(0.39)
(0.54)
(0.29)
-0.359*
0.051
0.791***
-0.483
(0.20)
(0.2)
(0.28)
(0.34)
0.157
-0.806*** 0.545
0.105
(0.26)
(0.27)
(0.34)
(0.47)
Scale Model
Wald
Scale-class size
(P-value)
1.0
68.93
0.46
(Fixed)
0.22
0.54
Statistical summary
2542.4

Attribute

Conditional
logit model

SGS adoption

-

Occupation

-

Risk orientation

-

sClass1

-

sClass2

-

Log2338.8
Likelihood
R2
0.083
0.66
Observations
323
323
*** significant at <1%; ** significant at <5%; *significant at <10%

9.6.3. Parameter estimates and relative importance of the attributes
The standard conditional logit model (CLM) assumes homogeneous preference
estimates; Clength and Dlabour significantly decreased utility, while the other
attributes increased utility. The scale-adjusted latent class (SALC) models identified
four latent preference classes, instead. As can be seen from Table 9.5, each preference
class has different class sizes, indicating proportions of the respondents belong to the
classes. The majority of respondents were in class 1 (43%), followed by class 2 (32%),
class 3 (18%) and class 4 (7%). Furthermore, different significance and signs of the
variables characterize the effect of individual attributes on the preference classes. Class
1 had respondents holding relatively positive attitudes toward the proposed
afforestation contracts, shown by significantly positive value of ASC. Furthermore,
increasing attribute levels of Tinsur, Traintm, Trainaf, Roadf, RaadFV, and Income
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would enhance their utility. Only Clength had significantly negative utility. On the
other hand, one could predict that Class 2 would probably have no preferences for
joining the contracts because ASC was negatively significant, while all attributes were
non-significant, irrespective of changes in the attribute levels. The profile of Class 3
was highly determined by preferences for shorter Clength and Dlabour, but was
positively affected by Traintm, Roadfv, Roadf and higher Income. The respondents of
Class 4 preferred Roadf, Roadfv and higher Income but deterred longer Clength, higher
Tinsur and Traintm. When contract attributes’ level set up to 0, it was likely that class
4 preferred opting out the contract to accepting it (negative ASC), while Class 3 was
indifferent between rejecting or accepting (non-significant ASC).
In addition to the class characteristics, we could profile each class by examining relative
importance of attributes in each class. The relative importance of attributes was
calculated by multiplying the attribute coefficients in Table 7.5 with the variation of
attribute levels assigned in the design of choice set. Each adjusted attribute coefficient
was weighted with the sum of the total adjusted attribute coefficients. As can be seen
from Figure 9.2, Class 1 considered Income as the most important factor, accounted for
26%, while Dlabour was the least important (4%). Class 2 was excluded as none of the
attributes was significant. The attribute of Clength was the most important one in Class
3 (27%), while the least important was Trainaf (1%). Lastly, Class 4 placed Income as
the most important factor like Class 1 (24%), but both Dlabour and Trainaf were the
least ones.
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Figure 9.2. Relative importance of each attribute (%) in Class 1, 3, and 4.

9.6.4. Preferences for status quo and covariate effects
The utility associated with status quo option is defined as zero, and the coefficient on
ASC indicates marginal utility associated with the contract, over and above that
associated with the contract attributes. Figure 9.3 shows the probability of accepting
the status quo, or one of the offered contracts, averaged across the sample and all
contracts in the design, where the values were generated by the Latent Gold software.
The probabilities of accepting a proposed afforestation contract instead of the status
quo (no contract) in Class 1, 2, 3, and 4 were 0.88, 0.00, 0.65, and 0.06, respectively.
It implies that Class 1 and Class 3 have a high probability of selecting a contract. Class
2 consisted of respondents who always selecting the status quo when given the six
choice tasks, and were not prepared to trade off across attributes. The preference for
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the status quo, shown by Class 2 and 4, has been identified in the published literature
of CE studies (e.g., Meyerhoff & Liebe, 2009; Burton & Rigby, 2009). The evidence
suggests that such behaviour is associated with protest behaviour. In this study, the
context-specificity and individual characteristics might contribute to help us
understand the preference for staying in the status quo or adopting the new schemes.
This can be clarified by investigating the covariate effects tested in this model.

Figure 9.3. Probability of accepting proposed contract option over the status quo in
each class (Notes: *** significant at <1%, *at <10%)
The factors that increased the probability of being in Class 1 included (Table 9.5):
already growing acacias and/or other short rotation trees (positive FGS adoption), no
experience in growing rubber or teak (negative SGS adoption), and relying on off-farm
occupation as their income sources. Those more likely rely on on-farm occupation
tended to be in Class 3, which highly preferred short contract duration and training in
timber management. Being locked into a long-term commitment will adversely affect
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their current farming practices, reducing the flexibility to change the land use
management for different products. Membership of Class 2 is associated with; no
experience in growing short-rotation trees but more experience in growing rubber or
teak, and relying on on-farm occupation as income sources.
Figure 9.4 reports the probability of class membership, classified by (a) forest transition
stage and (b) risk orientation. West Kalimantan’s respondents (the deforested
landscapes) were more likely to be in Class 1, which had a high probability of accepting
the proposed afforestation contract options. In South Sumatera (the transition
landscapes) landholders were equally likely to be members of either Class 1 or the
status quo group (Class 2). In Yogyakarta (the reforested landscapes), there was a
similar balance between Class 1 and Class 2, but here very few are in Class 4. It is
reasonable for Yogyakarta respondents to be in Class 4, which is characterized by
greater preferences for road development, as Yogyakarta is much more developed and
more physical infrastructure, compared to South Sumatera and West Kalimantan, and
hence these attributes will have less value. Figure 9.4(b) shows how class membership
changes as risk preference alters. It was more likely the respondents that currently
grow rubber or teak on their private land (SGS adoption) preferred no contract (Class
2). The probability of being in Class 2 fell as risk orientation became more risk loving.
Class 3 showed an increase as risk orientation shifts towards higher risk taking (Table
9.5).
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Figure 9.4. Probability of some covariates being members in different classes: (a)
regions representing forest transition stages (b) respondents’ risk orientation in
different preference classes.
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9.6.5. The marginal value of contract attributes
Table 9.6 reports the implicit price of each non-monetary attribute per one unit increase,
while Figure 9.5 illustrates the values a one unit increase of when each attribute is
changed from the minimum to the maximum level used in the experimental design
(Table 9.2). The latent class models show that in general, for one year longer Clength
respondents were WTA US$ 1.3, 7.7, and 4.2/ha/year for Classes 1, 3 and 4,
respectively. Hence, an afforestation policy designed with a 45 years contract length
would require WTA US$ 59, 346, 189/ha for Class 1, 3, and 4, accordingly (Figure
9.5). For a one day increase in Dlabour, only Class 3 was WTA US$ 3.7/ha/year.
Twelve days additional labour contribution per month (Dlabour) by households would
require US$ 44/ha/year in additional income for Class 3 (Figure 9.5). Requiring
compensation for Clength and Dlabour is reasonable as individuals will lose the
opportunity of land and time once the contract is signed. In Class 4, the estimates of
WTA for Tinsur and Traintm were US$ 66 and US$ 98/ha/year, respectively. Asking
compensation for these attributes is unusual as one might expect that they would
increase utility. The relatively high experiences in growing trees of those in class 4
might lead them to be less interested in training.
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9.6.6. Choice of afforestation strategy and welfare change
Three hypothetical contracts have been constructed, which differ in their objectives,
i.e.: ‘conservation’, ‘production’, and ‘livelihood’ development. These objectives
reflect the evolution of afforestation policy objectives, from soil and water conservation
to commercial timber production and rural livelihood development (see Nawir et al.,
2007; de Jong, 2010; and Szulecka et al., 2015). The attribute levels of each objective
are set as reported in Table 9.7. In this simulation, ‘conservation’ strategy refers to
‘weak’ conservation, characterized by securing a contract for the longest period (45
years) but allowing the timber to be harvested at the final year of the contract. Labour
participation is set to 2 days/month, no production insurance, without training
opportunities and road development. ‘Production’ scenario is a 35 year contract length
with a 5-year rotation cycle, required intensive labour participation (8 days/month),
with 25 m3/ha timber insurance, training in timber management, and a single-road
improvement to forests. In ‘livelihood development’ scenario, contract length is set to
15 years, with 1 day/month labour participation, 35 m3/ha timber insurance, training
provision in agroforestry, and better road improvement to forests and to villages.

180

Table 9.7. Proposed afforestation policy package based on goal and attribute changes.
Attribute

Proposed Afforestation Packages
Conservation
Production
Livelihood

Clength (years)

45

35

15

Dlabour (days/month)

2

8

1

Tinsur (m /ha)

0

25

35

Traintm (1: yes)

0

1

0

Trainaf (1:yes)

0

0

1

Roadf (1:yes)

0

1

0

Roadfv (1: yes)

0

0

1

3

To calculate the marginal change of the proposed afforestation strategies, we use the
compensating surplus (CS) as shown in equation (5):
CS = (U − U )/β

(5)

where U0 indicates utility at the status quo, U1 indicates utility of the proposed strategy
and βIncome is the parameter estimate of Income. By construction U0 is set to zero. The
monetary value of the ASC of each class is reported (the value of the option irrespective
of the contract attributes), which is positive in Class 1 (US$691), insignificant in Class
3 (US$43), and negative in Class 4 (US$207) (see Table 9.7). These values of ASCs
are shown by dot bars (Figure 9.6). The shaded bars indicate the welfare change due to
the proposed contract attributes, i.e. taking into consideration both the utility associated
with the contract attributes, excluding the value associated with the ASC.

The

(negative) sum of the two identifies the amount of Income that would have to be
included in the contract to make the respondent indifferent between the contract and
the status quo (Figure 7.6).
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Figure 9.6. Net benefits (losses) of the proposed afforestation strategies at household
level by latent classes.
Figure 9.6 presents the benefits of each scenario for each preference class. The net
benefits of each scenario can be derived by adding the ASC value of each class. We
exclude Class 2 because changing the attribute levels would have no effect, while they
do so on other classes. Except in Class 1, the ‘conservation’ strategy in all classes
resulted in negative net benefits for all classes, while the ‘livelihood’ strategy resulted
in the greatest net benefits, followed by the ‘production’ strategy. For Class 1, the large
positive value associated with the ASC, means that there is no requirement for any
Income payment for respondents to accept any contract, even the conservation contract
(the net effect is US$ 642 (US$ 691 – 59)). In Class 3 and Class 4 the conservation
strategy resulted in net losses, so that they need to accept compensation of US$ 313
and US$ 396, respectively. In Class 4, however, all contracts resulted in negative WTP
(i.e. when aggregating the contract attribute and ASC components), so that for this
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segment, compensation is required of US$ 396, 246, and 57 for ‘conservation’,
‘production’, and ‘livelihood’ contracts. Lastly, although resulting in positive net
benefits, which means no payment compensation is required, the ‘production’ and
‘livelihood’ strategies imply that the forestry agencies should calculate the costs for
conducting training for farmers and road developments. The smallholders’ willingness
to pay for training and improved road developments can be compared to the
procurement costs for those attributes which can be sourced from corporate social
responsibility or government funds, which are beyond this research scope. Thus, further
research is needed to corroborate this result with other approaches.

9.7.

Discussion and Conclusion

This study investigated heterogeneity in smallholders’ preferences for contract
attributes, to aid in the design of effective long-term afforestation contract scenarios
for converting private farmland into woodland in a way that could enhance
smallholders’ livelihoods and forest cover. We examined the impact of contract length,
smallholders’ labour participation, timber insurance, training opportunities for timber
management and agroforestry, better physical roads to forest and/or to villages, and
expected Income on acceptability of contracts. This study targeted local communities
in three provinces which represent different forest transition stages in Indonesia,
including West Kalimantan (pre-transition), South Sumatera (transition) and
Yogyakarta (post-transition). They were characterized by limited experiences in
afforestation contracts for long-term periods with timber agencies. Using a scaleadjusted latent class model to process choice experiment data, we can identify which
smallholders are or are not likely to adopt long-term afforestation contracts, which
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attributes affect the preferences in each class and what are the sources of heterogeneity
in preference class membership.
Results suggest four preference classes are present in the data. Membership of
preference classes was affected by forest transition stage (regions), related tree growing
experience, occupation and risk orientation. The four classes were unique, i.e., the
largest class size (43%) always preferred the proposed options where higher Income
and better road to forest and village would be part of the contract, and likely belonged
to West Kalimantan province (pre-transition). This indicates that the deforested
landscapes of West Kalimantan could be reverted to forested landscapes using acacia
plantations with a proper afforestation design. This class, however, had a very large
ASC effect associated with the contract, with the implication that they would be willing
to opt into a contract without any associated income, even the most restrictive strategy,
the conservation contract. This is not economically rational based on the attributes
used in this study.16 Although this class may be revealing their relative value for the
attributes, there is a degree of ‘yea-saying’, where they are overstating their preference
for the contract in the hypothetical condition. It is possible that this is due to the lack
of experience of these respondents with these type of long term contracts, and one
would have to be concerned about whether this behavior would manifest itself if
contracts were offered, or if farmers would revise their preferences once the limitations
associated with a contract had been experienced. On the other hand, a class comprising
approximately one third of respondents always preferred to reject the proposed

One may speculate that it could be rational if there are other benefits of
afforestation that have not been included as attributes, such as reducing tenurial
conflicts.
16
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programs (status quo). They were likely to have lower risk taking attitudes and lived in
South Sumatera (transition) or Yogyakarta (post-transition), less experience in growing
short-rotation trees, but more experiences in growing longer trees species. This implies
that there would be segments of smallholders delaying the expansion of forest cover in
those regions due to an unwillingness to accept the proposed programs. In addition,
about 18% of the sample (Class 3) had a preference for short term afforestation
contracts and the smallest class size (Class 4) were willing to trade off with the
attributes of multiple forest and village road improvements. Our findings have
important implications for targeting the smallholders and which regions could enhance
afforestation programs under long-term and short-term contractual arrangements and
the design of afforestation schemes that may impact on incentive mechanisms.
The afforestation strategies have been examined including a ‘conservation’ basis,
‘production’ and ‘livelihood’ development. The conservation strategy which
emphasizes minimum human intervention (e.g., less improved roads), but guarantees
the longevity of afforestation contracts would be likely to enhance forested landscapes
in the longer term. However, this would require direct monetary compensation apart
from the technical afforestation costs, except for Class 1. On the other hand, the
‘production’ and ‘livelihood’ strategies that provide better road infrastructure and
training opportunity and other positive explicit attributes resulted in the greatest social
welfare, adding more smallholders from Class 3 to enter the contract. However, these
strategies imply that procurement costs for training opportunities for farmers and
improved road access to planted areas and/or villages should be calculated and then
compared to smallholders’ willingness to pay for those attributes. Also, as the contract
duration is shorter, for example 15 years under the ‘livelihood’ scenario, this livelihood
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strategy might not guarantee that smallholders’ ownership of forests persists over the
long-term. Adaptive management would be required to renegotiate the continuation of
the contract to anticipate this issue and thus it may increase the transaction costs.
A number of additional issues arise from this work. A further investigation would be
to compare the WTA and/or WTP estimates derived here with cost-benefit analysis of
the proposed afforestation designs and procurement costs of non-technical afforestation
programs. This may give more complete insights about the costs of growing trees,
including the technical production costs and the transaction costs occurred when the
two parties enter a contractual arrangement. Lastly, this study is limited to addressing
adoption of acacias, specifically Acacia mangium, which are not only renowned for
their commercial uses for pulpwood, solid wood, and energy, but also are easy to grow
in marginal land, and is one of the important fast growing tree species for forest
rehabilitation programs in Indonesia (Otsamo et al., 1997). Further investigation is
required to examine the effect of changing tree species with different properties from
acacias, such as using clonal teak or rubber or other local tree species, on the
smallholders’ preferences.

9.8.

Acknowledgement

The authors would like to thank the smallholders who willingly participated in this
study. Also, any help from field staff, enumerators, timber companies and local
government staff. We also thank ACIAR for funding this research as part of the project
– “Increasing productivity and profitability of Indonesian smallholder plantations”
(FST/2009/015), the School of Agricultural and Resource Economics at UWA for
financial support, and the John Allwright Fellowship-Australia Award.

186

9.9.

References

Arifin, B., Swallow, B. M., Suyanto, S., & Coe, R. D. (2009). A conjoint analysis of
farmer preferences for community forestry contracts in the Sumber Jaya
Watershed,

Indonesia.

Ecological

Economics,

68(7),

2040-2050.

doi:10.1016/j.ecolecon.2008.12.007
Arisman, H., & Hardiyanto, E. B. (2006). Acacia mangium — a historical perspective
on its cultivation. Paper presented at the Heart rot and root rot in tropical Acacia
plantations, Yogyakarta, Indonesia.
Barbier, E. B., Burgess, J. C., & Grainger, A. (2010). The forest transition: Towards a
more comprehensive theoretical framework. Land Use Policy, 27(2), 98-107.
doi:10.1016/j.landusepol.2009.02.001
Bateman, I. J., Carson, R. T., Day, B., Hanemann, M., Hanley, N., Hett, T., Jones-Lee,
M., Loomes, G., Mourato, S., Ozdemiroglu, E., Pearce, D. W., & Swanson, J.
U. E. E. (2002). Economic Valuation with Stated Preference Techniques: A
Manual. UK: Edward Elgar.
Bauhus, J., Meer, P. J. v. d., & Kanninen, M. (2010). Ecosystem Goods and Services
from Plantation Forests. London, UK: Earthscan.
Boxall, P., & Adamowicz, W. (2002). Understanding Heterogeneous Preferences in
Random Utility Models: A Latent Class Approach. Environmental and
Resource Economics, 23(4), 421-446. doi:10.1023/A:1021351721619
BPS. (2014). Statistik Produksi Kehutanan Indonesia 2014. Jakarta: Badan Pusat
Statistik.
Brousseau, E., & Glachant, J.-M. (2002). The economics of contracts: Theories and
applications. St. Louis: Federal Reserve Bank of St Louis.
Burton, M., & Rigby, D. (2008). Hurdle and Latent Class Approaches to Serial NonParticipation in Choice Models. Environmental and Resource Economics,
42(2), 211-226. doi:10.1007/s10640-008-9225-9

187

Champ, P. A., Boyle, K. J., Brown, T. C., & (ed). (2003). A Primer on Nanmarket
Valuation. The Netherlands: Kluwer Academic Publisher.
de Jong, W. (2010). Forest Rehabilitation and Its Implication for Forest Transition
Theory. Biotropica, 42(1), 3-9. doi:10.1111/j.1744-7429.2009.00568.x
Espinosa-Goded, M., Barreiro-Hurlé, J., & Ruto, E. (2010). What Do Farmers Want
From Agri-Environmental Scheme Design? A Choice Experiment Approach.
Journal of Agricultural Economics, 61(2), 259-273. doi:10.1111/j.14779552.2010.00244.x
FAO. (2015). Global Forest Resources Assessment 2015: How are the world’s forests
changing? Retrieved from Rome, Italy.
Fillius, A. M. (1997). Factors' changing farmers' willingness to grow trees in Gunung
Kidul (Java, Indonesia). Netherlands Journal of Agricultural Science, 45, 329345.
Greene, W. H., & Hensher, D. A. (2002). A Latent Class Model for Discrete Choice
Analysis: Contrasts with Mixed Logit.

(Working Paper ITS-WP-02-08).

Australia.
Horne, P. (2008). Use of choice experiments in assessing the role of policy instruments
in social acceptability of forest biodiversity conservation in Souther Finland. In
E. Birol & P. Koundouri (Eds.), Choice Experiments informing environmental
policy. UK: Edward Elgar.
Kallio, M. H. (2013). Factors influencing farmers’ tree planting and management
activity in four case studies in Indonesia. (PhD), The University of Helsinki,
Helsinki.
Margono, B. A., Turubanova, S., Zhuravleva, I., Potapov, P., Tyukavina, A., Baccini,
A., Goetz, S., & Hansen, M. C. (2012). Mapping and monitoring deforestation
and forest degradation in Sumatra (Indonesia) using Landsat time series data
sets from 1990 to 2010. Environmental Research Letters, 7(3), 034010.
doi:10.1088/1748-9326/7/3/034010
Maryudi, A., Nawir, A.A., Permadi, D.B., Purwanto, R.H., Pratiwi, D., Syofi’I, A.,
Purnomo, S., 2015. Complex regulatory frameworks governing private
188

smallholder tree plantations in Gunung Kidul, Indonesia. For. Policy Econ. 59,
1-6. http://dx.doi.org/10.1016/j.forpol.2015.05.010.
Mather, A. S. (1992). The Forest Transition. Area, 24(4), 367-379.
Mather, A. S. (2007). Recent Asian forest transitions in relation to forest transition
theory. International Forestry Review, 9(1), 491-502. doi:10.1505/ifor.9.1.491
Mather, A. S., & Needle, C. L. (1998). The Forest Transition: A Theoretical Basis.
Area, 30(2), 117-124. doi:10.1111/j.1475-4762.1998.tb00055.x
Meyerhoff, J., & Liebe, U. (2009). Status Quo Effect in Choice Experiments: Empirical
Evidence on Attitudes and Choice Task Complexity. Land Economics, 85(3),
515-528.
MOEF. (2015). Indonesia Strategic Planning of Forestry 2015 – 2019. Jakarta: Ministry
of Environment and Forestry.
MOF. (2001). Indonesia Statistic of Forestry 2001. Jakarta: Ministry of Forestry.
MOF. (2014). Indonesia Statistic of Forestry 2013. Jakarta: Ministry of Forestry.
Nawir, A. A., Murniati, & Rumboko, L. (2007). Forest rehabilitation in Indonesia:
Where to after more than three decades? Bogor, Indonesia: CIFOR.
Nibbering, J. W. (1999). Tree planting on deforested farmlands, Sewu Hills, Java,
Indonesia: Impact of economic and institutional changes. Agroforestry
Systems, 46(1), 65-82. doi:10.1023/A:1006202911928
Otsamo, A., Adjers, G., Hadi, T. S., Kuusipalo, J., & Vuokko, R. (1997). Evaluation of
reforestation potential of 83 tree species planted on Imperata cylindrica
dominated grassland, A case study from South Kalimantan, Indonesia. New
Forests, 14, 127-143.
Pattanayak, S. K., Evan Mercer, D., Sills, E., & Yang, J.-C. (2003). Taking stock of
agroforestry adoption studies. Agroforestry Systems, 57(3), 173-186.
doi:10.1023/A:1024809108210
Pagnutti, C., Bauch, C. T., & Anand, M. (2013). Outlook on a Worldwide Forest
Transition. PLoS ONE, 8(10). doi:10.1371/journal.pone.0075890

189

Perdana, A., Roshetko, J. M., & Kurniawan, I. (2012). Forces of competition:
smallholding teak producers in Indonesia. International Forestry Review, 14(2),
238-248. doi:10.1505/146554812800923417
Purnomo, H., Guizol, P., Awang, S. A., Wardhana, W., Irawati, R. H., & Rennaldi, D.
(2014). Communicative Action to Level the Playing Field in Forest Plantations
in

Indonesia.

Journal

of

Sustainable

Forestry,

33(4),

337-357.

doi:10.1080/10549811.2014.888355
Rohadi, D. (2012). Analisis Persepsi dan Strategi Petani dalam Usaha Tanaman Kayu
Rakyat, Studi Kasus Usaha Hutan Tanaman Kayu Rakyat di Kabupaten
Gunung Kidul dan DIY dan Kabupaten Tanah Laut, Provinsi Kalimantan
Selatan. (PhD), IPB, Bogor.
Roshetko, J. M., Rohadi, D., Perdana, A., Sabastian, G., Nuryartono, N., Pramono, A.
A., Widyani, N., Manalu, P., Fauzi, M. A., Sumardamto, P., &
Kusumowardhani, N. (2013). Teak agroforestry systems for livelihood
enhancement, industrial timber production, and environmental rehabilitation.
Forests,

Trees

and

Livelihoods,

22(4),

241-256.

doi:10.1080/14728028.2013.855150
Ruto, E., & Garrod, G. (2009). Investigating farmers' preferences for the design of agrienvironment schemes: a choice experiment approach. Journal of Environmental
Planning and Management, 52(5), 631-647. doi:10.1080/09640560902958172
Sabastian, G., Kanowski, P., Race, D., Williams, E., & Roshetko, J. M. (2014).
Household and farm attributes affecting adoption of smallholder timber
management practices by tree growers in Gunungkidul region, Indonesia.
Agroforestry Systems. doi:10.1007/s10457-014-9673-x
Scarpa, R., & Rose, J. M. (2008). Design efficiency for non-market valuation with
choice modelling: how to measure it, what to report and why*. Australian
Journal of Agricultural and Resource Economics, 52(3), 253-282.
doi:10.1111/j.1467-8489.2007.00436.x
Szulecka, J., Obidzinski, K., & Dermawan, A. (2015). Corporate–society engagement
in plantation forestry in Indonesia: Evolving approaches and their implications.

190

Forest

Policy

and

Economics.

doi:http://dx.doi.org/10.1016/j.forpol.2015.10.016
Train, K. (2009). Discrete Choice Methods with Simulation: Cambridge University
Press.
van Kooten, G. C., Shaikh, S. L., & Suchánek, P. (2002). Mitigating climate change by
planting trees: The transaction costs trap. Land Economics, 78(4), 559-572.
Vermeulen, S., Nawir, A. A., & Mayers, J. (2006). Rural Poverty Reduction through
Business Partnerships? Examples of Experience from the Forestry Sector.
Environment,

Development

and

Sustainability,

10(1),

1-18.

doi:10.1007/s10668-006-9035-6
Vermunt, J. K., & Magidson, J. (2007). Latent Class Analysis With Sampling Weights:
A Maximum-Likelihood Approach. Sociological Methods & Research, 36(1),
87-111. doi:10.1177/004912410730196
Vermunt, J.K., and Magidson, J. (2013). LG-Syntax User's Guide: Manual for Latent
GOLD 5.0 Syntax Module. Belmont, MA: Statistical Innovations Inc.
Wang, S., & Kooten, G. C. v. (2001). Forestry and the New Institutional Economics:
an application of contract theory to forest silviculatural investment. England:
Ashgate.
Wardhana, W., Sartohadi, J., Rahayu, L., & Kurniawan, A. (2012). Analisis transisi
lahan di kabupaten gunungkidul dengan citra penginderaan jauh multi
temporal. Jurnal Ilmu Kehutanan, VI(2), 89 - 102.
Welman, J. C., & Kruger, S. J. (2001). Research Methodology: for the Bussiness and
Administrative Science (2nd Edition). New York: Oxford University Press.
Wheeler, D., Hammer, D., Kraft, R., Dasgupta, S., & Blankespoor, B. (2013).
Economic dynamics and forest clearing: A spatial econometric analysis for
Indonesia.

Ecological

Economics,

85(0),

85-96.

doi:http://dx.doi.org/10.1016/j.ecolecon.2012.11.005

191

Wibowo, L. R., Race, D., & Curtis, A. (2013). Reducing poverty through companycommunity partnership: between utopia and reality. Paper presented at the
Academic Conference on Poverty Alleviation in Indonesia Jakarta, Indonesia.
Zaleskiewicz, T. (2001). Beyond risk seeking and risk aversion: personality and the
dual nature of economic risk taking. European Journal of Personality, 15(S1),
S105-S122. doi:10.1002/per.426

192

Chapter 10. An application of inferred valuation
method

Research question 5: When conducting survey research, is there any social desirability
bias (SDB) confounding smallholders’ estimates of willingness to accept compensation
in afforestation contracts?
Previous chapter improves the estimates of smallholder preferences by taking into
account the heterogeneity in their preference and scale factors (error variances). We
also consider the biased estimates by considering smallholders’ response when
conducting survey research. The next chapter deals with social desirability bias (SDB),
usually found when individuals behave strategically to response to non-market goods,
so that their responses may not present the true preferences. We apply inferred
valuation method in the Chapter 11 to identify whether the SDB exist and significantly
confound the estimates of the contract attributes.
As in the previous chapter, the next chapter aims to investigate factors supporting the
future adoption of acacias (Figure 10.1). The respondents in the next chapter include
the three study locations, CCP and non-CCP groups and decision on private land (see
Table 10.1).
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Chapter 11. Paper 5 – Do smallholders state their
true preference? An application of inferred
valuation method to estimate smallholders’
preference for afforestation contract

This chapter is based on a manuscript prepared for publication. My overall
contribution is approximately 80% as stated in the specification of authorship
declaration. Part of the result was presented by Dr. Michael Burton at AARES
Conference on 10 February 2017 in Brisbane, Australia with the following citation:
Permadi, D.B., Burton, M., Walker, I., Race, D., Pandit, R. 2017. Do smallholders
state their true preference? An application of inferred valuation method to estimate
smallholders’ preference for afforestation contract.

11.1. Abstract
In this paper, we compare conventional direct valuation (DV) with inferred valuation
(IV) methods in a choice experiment study, aiming to identify social desirability bias
in the preference estimates. The contract attributes included contract length, labour
participation, timber insurance, training, road improvement and expected income
compensation. Respondents (N = 484) were sampled across several geographical

195

regions and different partnership contracts. Data were analysed using a heteroscedastic
conditional logit model. There were no significantly different estimates between direct
and inferred valuation, indicating limited evidence of social desirability bias in
estimating the contract attributes. However, a significantly higher estimated
willingness to accept (WTA) under direct questioning than under inferred valuation
was found for the contract length attribute, in a group of smallholders having limited
experiences in the schemes. A cultural factor - ethnicity - significantly affects how
much this attribute is valued, with Javanese respondents showing a higher WTA than
non-Javanese. We also find that some respondnetes predicted that others would require
no compensation for longer contract lengths.

11.2. Keywords:
Direct questioning, indirect questioning, social desirability bias, willingness to accept,
smallholders’ preferences, afforestation contract

11.3. Introduction
Past and ongoing policy instruments have been designed to curb the deforestation rate
in Indonesia by planting trees through forest rehabilitation programs involving
smallholders of local communities living around the forest areas (de Jong, 2010; Nawir
et al., 2007). An issue for smallholder tree plantations is low adoption rates, landholders
not continuing to grow trees due to technical, policy, market and biophysical
constraints (see e.g., Comerford, 2014), leading to future forest conversion (i.e. second
deforestation) (FAO, 2015; Pagnutti et al., 2013). Incentives for longer-term
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partnerships to grow trees will help to secure more permanent forest expansion either
in private land (Kim & Langpap, 2016) or state forestland (Nawir, 2013).
However, forestry partnership contracts are a complex issue (Mayers & Vermeulen,
2002). There is a need to investigate smallholders’ preferences for different incentive
schemes that increase the participation to grow commercial timber trees. Investigating
smallholders’ preferences are often done through face-to-face surveys, conducted by
researchers with support from local authorities or forestry agencies. Both researchers
and forestry agencies are often an ‘outsider’ to the locals. This situation raises some
key questions: will respondents feel pressured to give what they perceive to be the
‘right’ responses or to favour the ‘outsiders’ in the survey? Consequently, how robust
will the preference estimates be under such situations? Furthermore, how community
norms about preferences are perceived may influence individual smallholders’
preferences. Respondents who misread other people’s preferences may subsequently
reveal preferences that comply with a community norm that does not exist (Prentice,
1996; Shamir & Shamir, 1997)
In environmental economics, a hypothetical stated preference (SP) survey, (either
contingent valuation (CV) or choice experiment (CE)) can be used effectively to
estimate public preferences based on hypothetical scenarios. The hypothetical
scenarios could yield estimates that are confounded by response biases due to
respondents’ strategic behaviour in answering the choice tasks (Lusk & Norwood,
2009). For a systematic review of reliability and validity of the stated preference
methods see Rakotonarivo et al. (2016). One of the response biases commonly found
in direct questioning surveys is social desirability bias (SDB), i.e., the tendency to
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please researchers or other people in the survey by offering responses that participants
think researchers or others expect (Fisher, 1993). This may lead to results suggesting
higher (or lower) WTA than is actually the case. People believe their answer is being
perceived by others, so there is a propensity to misrepresent true preferences (Lusk &
Norwood, 2009). The SDB can attenuate, inflate or moderate variable relationships and
increase measurement errors (Fisher, 1993).
To account for the effect of SDB obtained in real and hypothetical surveys using
conventional direct questioning format, an inferred valuation (IV) method has been
developed by Lusk and Norwood (2009), inspired by Fisher (1993). Fisher (1993)
proved that indirect questioning can produce true preferences which are closer to the
real behaviour compared to results from a direct questioning method. The IV method
asks individuals to predict other people’s opinions about issues and can be especially
useful when participants may feel reluctant to give opinions directly. For example, a
study on farm animal welfare suggests that Americans’ concerns about the well-being
of farm animals are much lower than what they say they are (Lusk & Norwood, 2010).
By asking indirectly, the proportion of voters who suggested that vote buying was
occurring in Nicaragua’s electoral process is found to be much higher than that obtained
through a direct question (Gonzalez‐Ocantos et al., 2012). Thus, using indirect
questioning methods for revealing socially (un)desirable goods may relieve pressure
from people who derive utility from the act of saying they are willing to pay for a
(moral) good.
There is however a critique regarding the IV method as a benchmark of the true
preferences. Asking an indirect question about what other people opinion would result
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in cognitive biases, such as a false consensus effect and pluralistic ignorant effect
(Leviston et al, 2013). A false consensus effect is overestimating or underestimating
the commonness of one’s opinion compared to the opinion of others, while pluralistic
ignorance is a wrong prediction where most people privately reject an opinion but
assume incorrectly that most others accept it. These two biases could result in an
overestimate of willingness to accept and to pay for certain goods (see Frederick, 2012),
and thus one cannot rely on indirect question method without investigating the
specificity of the issue. The conditions under which treatments for SDB and both social
cognitive biases provide better explanation of the social phenomena requires further
investigation.
This paper focuses on using an IV method for investigating SDB in a choice experiment
study to ask smallholders to grow trees (Acacia spp) in a reforestation program – which
is a moral good. One may feel embarrassed to reject this program, leading to ‘yea’
saying to the researchers. Application of the IV method in stated preferences studies
for estimating public preferences is now growing, although it is still uncommon (Yadav
et al., 2013). Studies incorporating this method in environmental and agricultural
economic fields include estimating willingness to pay for livestock production
verification attributes of milk and pork chops (Olynk et al., 2010), environmental
pesticides’ used in apple and pear production (Karina Gallardo & Wang, 2013),
landscape attributes for different habitats (Yadav et al., 2013), packaging materials and
recyclability (Klaiman et al., 2016), and climate neutral foods (Drichoutis et al., 2016).
Findings of these studies support the existence of SDB under direct valuation, showing
overestimating preferences for normative goods or attributes compared to the IV
method. For example, a WTP for packaging recyclability under IV is 60% lower than
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WTP obtained from direct questioning (Klaiman et al., 2016). However, the WTP
estimates of choosing environmentally-friendly pesticides is not significantly different
between direct and IV methods because the growers behave to maximize profit as
producers rather than maximizing utility as the consumers (Karina Gallardo & Wang,
2013). This latter finding suggests that one needs to understand the context where
socially (un)desired biases would occur or not.
The present paper applies the IV method for investigating smallholders’ willingness to
grow trees under long-term afforestation contracts with forestry agencies. Although the
afforestation program is intended to enhance environmental quality outside the forest
areas, smallholders are assumed to modify their current practices by adopting programs
providing benefits higher than their current outcomes. This study aims to examine
whether direct questioning elicitation using a discrete choice experiment (DCE) in this
context produces “true” implicit prices of afforestation contract attributes to grow a
short-rotation commercial tree plantation on farmers’ land. The afforestation contract
attributes include contract length (years), labour participation (day/month), timber
insurance (m3/ha), training, better roads, and expected income (IDR/ha/year).
Applying both elicitation methods, one can identify which attributes may be affected
by SDB. To our knowledge, identifying “true preferences” of smallholders for adopting
long-term afforestation contract revealed using indirect questioning has never been
studied. We compare a conventional valuation method and an IV method within
subjects and investigate a question-ordering effect between groups to study the
consistency of smallholders in making choices.
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11.4. Method
11.4.1. Data collection
Data were collected from smallholders through face-to-face interviews in five districts
of three Indonesian provinces - Gunung Kidul (Yogyakarta province), Muara Enim
(South Sumatera province), Kubu Raya, Sintang and Sanggau (West Kalimantan
province) (see Figure 11.1). The smallholders are involved in different reforestation
and afforestation schemes, i.e., community forestry, community timber plantation,
community-company forestry partnership, and farm forestry or independent growers,
and include those who have opted out of any tree growing contracts (disadopters). After
defining fourteen villages across the districts based on their accessibility from the
district cities, we selected respondents using a convenience sampling technique,
resulting in 484 completed interviews. Smallholders unwilling to be interviewed gave
reasons including having limited time, reluctant and incapable to complete the
interviews. Data were collected between August – September 2014. During the data
collection, we coordinated with local forest services to introduce us firstly to the village
leaders, including village/sub village heads, farmer groups, and elders, and then leaving
us to interview the respondents. The local forest service appearance in the interview,
despite being limited, could affect respondents’ behaviour in providing unbiased
responses and that is why applying the IV method is relevant to minimize this effect.
Some socio-demographic characteristics of respondents are presented in Table 11.1.
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Figure 11.1. Study locations

Table 11.1. Socio-demographic characteristics of respondents by provinces
Characteristics
Yogyakarta

Province
West Kalimantan

South Sumatera

53.9 (12.9)

44.8 (11.9)

41.7 (10.5)

7.7 (3.9)

6.8 (3.7)

8.6 (3.2)

0.8 (0.81)

5.8 (5.9)

4.4 (5.8)

 Acacia growers

105
(52.8%)

8 (4.1%)

3 (3.5%)

 Non-Acacia growers

157
(78.9%)

146 (74.1%)

58 (65.9%)

36 (18.1%)

41 (20.8%)

16 (18.2%)

Age (years)
Education length (years)
Land size (ha)
Growing trees

 Non-tree growers
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Characteristics

Province
West Kalimantan

South Sumatera

199
(100%)

42 (21.3%)

16 (18.2%)

0

155 (78.7%)

72 (81.8%)

199

197

88

Yogyakarta
Ethnicity
 Javanese (including
Sundanese)
 Non-Javanese (including
native Sumatera (Malay),
Kalimantan (Dayaks), and
others)
Number of respondents

Before interviewing, we explained to the respondents the purpose of the interview, that
is, to study their preferences and their perception of other people preferences in average
for growing particular acacias17 under a long-term afforestation contract, and described
procedures of the choice experiment so that they understood their task in the survey In
the choice experiment we asked respondents to answer each choice set using both direct
valuation (what is your choice?) and indirect valuation methods (what do you think
other people on average would choose?). To investigate the effect of the question order
on the choice, we assigned each respondent into one of two groups; one group answered
the questions on direct valuation method first and then the indirect valuation (order 1),
while the other group answered vice versa (order 2). The first respondents in each
location were given order 1, the next respondent order 2, and so on, so that we expected
to have an equal number of responses to each question order.

Respondents’

17

Actual adoption of acacias in this study refers to A. auriculiformis in Java, while in outer islands
it is A. mangium. The choice experiment scenarios refer to A. mangium adoption.
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characteristics (age, education, and land size) did not differ between the two questionorder groups.
11.4.2. The choice sets
We generated 24 choice sets consisting of four and five alternatives, including three
proposed contract options, opt-out (neither option), and the existing contract for
respondents currently under company-community partnership (CCP) schemes18. We
allowed respondents to answer ‘don’t know’ as the last option if they could not select
the available options. We divided the 24-choice sets into four blocks, so that each
respondent only saw six choice sets, to reduce the complexity and respondents’ fatigue.
Each proposed alternative option represented bundled attributes of contract options.
The attributes included length of contract, labour participation in monitoring, timber
insurance, expected income, training opportunity in tree management and/or
agroforestry (tree & food crops), road improvement to forest and/or villages (Table
11.2).

18

Respondents under Company-Community Partnership (CCP) scheme were given more
alternatives-including the existing option, while non-CCP respondents were not given this option.
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Table 11.2. Attributes of afforestation contracts
Attributes

Description

Levels

Clength

Duration of the partnership (years)

10, 20, 45

Dlabour

Labour participation smallholders willing to monitor the
planted areas (days/month)

0, 4, 12

Tinsur

Minimum timber production smallholders willing to accept if
the expected yield are not achieved (m3/ha)

0, 30, 60

Traintm

Training opportunity for famers in tree management

Yes (1); No (0)

Trainaf

Training opportunity for famers in agroforestry (trees &
crops)

Yes (1); No (0)

Roadf

Better road infrastructure to forests

Yes (1); No (0)

Roadfv

Better road infrastructure to forests and village

Yes (1); No (0)

Income

Expected annual income derived from different streams:
wage, royalty, land incentive, and others (US$/ha/year)

68 – 280

Note: status quo levels in bold

Table 11.3 presents an example of the choice sets shown to the respondents. Option A,
for example, was characterized by the shortest contract length (10 years) with two
harvesting periods. The contract required 12 days/month of labour participation in
monitoring planted areas. This option provided insurance for a minimum payment of
30 m3/ha if failure happened due to fires or poor growth. However, no training would
be provided, and road infrastructure would be improved only to forest areas. Accepting
Option A, the respondent would receive an expected annual income of IDR 1.38
million/ha/year (US$ 115). Respondents would compare and select only one preferred
option out of Option A, B, C, existing and neither. We also allowed respondents to
answer ‘don’t know’ if they could not decide which one would be the best option for
them or they think others would opt.
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arrangements by considering the characteristics of contract attributes. The RUM is
expressed by:
=

+

(1)

Where Uij is the utility derived by smallholder i from option j; Vij is the non-stochastic
component of the utility that can be observed, i.e., the contract attributes, and assumed
to be certain; and εij is the error component that captures factors unobserved by the
researchers. We then modelled the preference parameters of observed utility (Vij) as
follows:
=
(
(

+

+

) +
) +

(
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+
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where ASCneither is the alternative specific constant for respondents choosing ‘neither’
the contract options, ASCcurrent is the alternative specific constant for respondents
currently in partnership schemes choosing the ‘existing’ option, ASCdontknow is the
alternative specific constant for respondents who could not make a choice (‘don’t
know’); β1 – β8 are the parameter estimates of attributes Clength, Dlabour, Tinsur,
Traintm, Trainaf, Roadf, Roadfv, and Income, respectively.
For the conditional logit model, the probability that the respondent (i) will make a
particular choice (j) among k alternatives is given by:
( = 1) =

/∑

∈

(

)

(3)
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Where Xij is a vector of contract attributes relating to chosen alternative j and λi is an
individual specific scale factor that is inversely proportional to the error variance in the
utility function. The scale factor equals 1 and is constant across all individuals if
homogeneity in the error process is held but varies and is different across individuals
if heterogeneity is allowed. The heteroscedastic conditional logit (HCL) model
suggests that preference parameters are conditioned by the scale parameters and thus
one cannot compare preference parameters across models because of the confounding
effect of scale. It also suggests that comparing part-worths will avoid this problem and
HCL models are better estimated in WTP space where measures of preference
parameters are invariant to normalization (Burton et al., 2016).
The implicit price of each non-monetary attribute is generated using equation (4):
=−

/

(4)

Where WTA or WTP for non-monetary attributes (i.e., contract length, labour
participation, timber insurance, training opportunities and better roads) are identified
as the (negative) ratio of attribute parameter to income parameter. A positive sign for
the implicit price indicates the respondents’ WTP for an increased attribute level, while
a negative sign indicates a WTA compensation for an increased attribute levels. We
tested the hypothesis that the WTA or WTP obtained from indirect valuation would
significantly overestimate or underestimate the WTA or WTP gained from the direct
valuation method.
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11.5. Results
11.5.1. Selected choices description
We analysed 2904 choices obtained for each of the direct questioning and inferred
valuation methods. Under direct questioning, 1714 (59.02%) of respondents chose one
of the proposed contracts, comprised of Option A (21.76%), Option B (19.66%), and
Option C (17.60%). Of total choices, 36.05% were made for the ‘neither’ option
(rejecting any contract options), 4.41% for don’t know, and few (0.52%) chose their
current option. Under indirect questioning, respondents selecting the proposed option
reduced to 47.56%. Similarly, ‘neither option’ decreased to 25.59%, the current option
became 0.07%, while the ‘don’t know’ option increased to 26.79% (Table 11.4). The
χ2 test showed a significant difference between direct and indirect responses (χ2=566.5;
P value=0.000). This evidence can be concluded that respondents assume other
people’s preferences are different from their preferences, although WTP/WTA for
attributes may be unchanged, conditional upon selecting a contract.
For a simple descriptive analysis of the data, we then removed the respondents who
selected “don’t know” option, assuming they could not provide a prediction of other
people’s preferences. As a result, 778 ‘don’t know’ responses were removed and 2126
remained valid to be analysed. Under indirect questioning, the proportion of choices
for each of the proposed options in total became 65%, which was almost the same as
that under direct questioning (63.6%). The proportion of ‘neither option’ did not differ
much, 36.2% under indirect questioning compared to 35% under direct questioning.
The χ2 test showed that the effect of direct and indirect questioning on the selected
choices became statistically not significant (χ2 (4)=2.50, P value=0.645) (Table 11.4).
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By examining respondents who are able to predict other people’s preferences, there is
evidence that respondents assume other people would choose options as they choose,
which could be of evidence of social cognitive biases.
Table 11.4. Number of choices obtained through direct and indirect questioning and
results of χ2 test
All choices
Direct
Choice
Proposed options:

Number

Excluding 'don’t know' option

Indirect
%

Number

Direct
%

Number

Indirect
%

Number

%

1714

59.0

1381

47.6

1353

63.6

1381

65.0

 Option 1

632

21.8

470

16.2

491

23.1

470

22.1

 Option 2

571

19.7

474

16.3

447

21.0

474

22.3

 Option 3

511

17.6

437

15.0

415

19.5

437

20.6

Current option

15

0.5

2

0.1

3

0.1

2

0.1

Neither option

1047

36.1

743

25.6

770

36.2

743

34.9

128

4.4

778

26.8

-

-

-

-

2904

100.0

2904

100.0

2126

100.0

Don’t know
Total

2126 100.0

Pearson χ2 (5) =566.5

Pearson χ2 (4) = 2.50

P value = 0.000

P value = 0.645

We also investigated whether individuals’ choices, or their prediction of other people’s
choice, alter after seeing both questioning formats. We compared responses betweengroup, where group 1 was presented direct questioning first followed by indirect
questioning, while an opposite order was applied for group 2. The groups do not differ
in their socio-demographic characteristics of age, education level, and land size. We
tested these between-group effects separately for respondents currently in a CCP
arrangement and those not. Table 11.5 shows that the likelihood of selecting the neither
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option under both questioning formats decreased for the CCP group. On the other hand,
for the non-CCP group, the neither option was more likely to be selected in the 2 nd
round, while the new proposed option declined compared to the 1st round. The χ2 test
showed the significant association between 1st and 2nd round seeing the direct and
indirect questioning, except for the CCP group with direct questioning method having
non-significant differences. This behaviour might result in different estimation of
implicit prices of contract attributes and willingness to participate in the scheme,
especially for the non-CCP group.

This will be explored further in the choice

experiment results.
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Table 11.5. Comparing the choice frequency obtained via direct and indirect
questioning considering different orders of the questions.
Direct
Options

1st round
Number

Indirect
2nd round

%

Number

1st round

%

Number

2nd round
%

Number

%

CCP
New (total)

221

49.1

201

52.2

179

39.8

Current

9

2.0

6

1.6

2

0.4

Neither
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46.9

179

44.5

158

35.1

137 34.1

9

2.0

7

1.7

111

24.7

132 32.8

450

100

402

100

450

100

402

Don’t know
Total

133 33.1
0

Pearson χ2 (3) = 0.57;

Pearson χ2 (3) = 9.41

Pr = 0.90

Pr = 0.024

0

100

NON-CCP
New (total)

701

66.4

582

58.4

590

55.9

Current

-

-

-

-

-

-

Neither

314

29.7

343

34.5

206

19.5

242 24.3

41

3.9

71

7.1

260

27.6

275 27.6

1056

100

996

100

1056

100

996

Don’t know
Total

479 48.1
-

Pearson χ2 (2) = 18.61

Pearson χ2 (2) = 13.09

Pr = 0.00

Pr = 0.00

11.5.2. Choice experiment results
In the estimation that follows, we use the full data set, including those who selected the
‘don’t know’ option. We coded the ‘don’t know’ option, ASCdontknow=1, else=0, the
‘neither’ option, ASCneither=1, else=0, and – for the CCP group only – the status quo
option, ASCcurrent=1, else=0. These ASCs were interacted with socio-economic
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characteristics of the respondents, e.g., age, education, land size, occupation, and
ordering questions. We also created a dummy variable, infer=1 if choices were made
under indirect questioning and infer=0 if choices made under direct questioning. The
preliminary results showed that based on a log-likelihood ratio (LR) test we could not
combine the CCP group and non-CCP group and thus we made separate models for
each group (LR Chi2(10)=253.88, Pr>Chi2=0.000).
For each group, we estimated a heteroscedastic conditional logit (HCL) model for the
pooled data and then disaggregating data based on direct and indirect questioning
methods. For the CCP group no significantly difference was found between the two
groups (LR Chi2(9)=12.78, Prob>Chi2=0.173), so we could now accept that both direct
and indirect preference parameters can be pooled. The effect for the non-CCP group
was significant, though (LR Chi2(8)=30.22, Prob>Chi2=0.000). For this non-CCP
group, we then interacted the attributes with the infer dummy and found that only the
interaction with contract length (Clength*infer) was significant. The LR test showed
that the log likelihood of this HCL model was not significantly different from those of
the unrestricted models (LR Chi2(7)=5.66, Prob>Chi2=0.58). Further, the interaction
of Clength*infer with ethnicity of the respondent (Clength*infer*ethnicity) produced
a significant effect of the ethnicity on the marginal value of Clength. Table 11.6
presents the final HCL models, i.e., preference parameters (and Z value) of the
attributes for CCP and non-CCP groups.
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Table 11.6. Preference parameters of the heteroscedastic conditional logit model for
CCP and non-CCP groups.
Variables
Preference parameters
Clength

CCP group

Nom-CCP group

Coefficient (Z)

Coefficient (Z)

-0.028*** (-8.57)

-0.015*** (-7.28)

Clength*infer

-

0.015*** (6.19)

Clength*infer*ethnic

-

-0.009*** (-3.06)

-0.081*** (-6.27)

-0.054*** (-7.51)

Tinsure

0.009*** (4.94)

0.008*** (7.21)

Traintm

-0.297** (-2.73)

0.178*** (2.66)

Trainaf

-0.317*** (-2.83)

0.396*** (5.66)

Roadf

0.957*** (6.89)

0.633*** (8.67)

Roadfv

1.127*** (6.91)

0.445*** (4.95)

Income

0.0027*** (3.63)

0.0026*** (5.64)

ASCcurrent

-2.280** (-6.53)

-

ASCcurrent*land size

0.084*** (4.03)

-

-0.335 (-1.53)

-0.545*** (-5.02)

ASCneither*order

0.223*** (2.30)

-0.168*** (-2.38)

ASCneither*age

0.035*** (7.70)

-0.013*** (-4.12)

ASCneither*education

0.064*** (4.60)

0.041*** (3.8)

-0.048*** (-6.57)

0.018 (1.40)

ASCneither*main-occup

1.021*** (5.24)

1.022*** (7.44)

ASCneither*support-occup

0.439*** (4.36)

0.531*** (6.29)

ASCdontknow

1.827*** (7.19)

2.504*** (12.72)

-0.080*** (-4.37)

-0.147*** (-9.19)

0.270*** (3.72)

0.177*** (2.38)

Number of observation

9226

16670

Number of group

1676

3692

-2020.9

-4887.4

Dlabour

ASCs and interaction

ASCneither

ASCneither*land size

ASCdontknow*education
Scale factor
Infer

Log likelihood

Notes: *** significant at <1%, ** significant at <5%, significant at <10%. Socioeconomic variables are in average, except for occupation and order.
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We calculated how much implicit prices or willingness to accept (WTA) compensation
for the attribute of contract length (Clength) differs between Javanese and non-Javanese
in the non-CCP group due to this IV effect. Table 11.7 shows that both ethnicities
estimated their own willingness to accept (WTA) compensation to be much higher than
that implied by the indirect WTA – or, stated conversely, respondents in both ethnic
groups thoughts other people would accept much lower compensation than they would.
For Javanese respondents, WTA for accepting longer contract length was US$7.3 per
ha per year while they thought others would require no significant compensation. NonJavanese respondents thought that for an increase of one year in contract length they
would require WTA US$ 11.8 per ha, while they predicted others would need just
US$4.6 per ha or 42% lower than their own WTA (Table 11.7). Assuming others’
preferences would require less than their own WTA requires careful interpretation. This
discrepancy in value is found only for the group of smallholders who have limited
experiences in growing trees under contract.
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Table 11.7. WTA for one year longer contract length under direct and inferred
valuation method, by ethnicity, in the non-CCP group.
Ethnic

Direct (CI)

Infer (CI)

Javanese١

-7.3*** (-10.4, -4.23)

-0.1 (-2.1, 1.9)

Non-Javanese٢

-11.8*** (-17.2, -6.5)

-4.6*** (-7.7, -1.5)

Note: *** significant at <1%; ١ including Sundanese; ٢ including Malay, Dayaks, & others

Table 11.8. shows the effect of question order in the first and second round on the WTP
estimates associated with the ASC for ‘neither’. For the CCP group, the second round
of questioning increased the willingness to pay (WTP) for accepting the proposed
contracts from US$ 432.8 per ha per year to US$ 514.8, while for the non-CCP group
decreased the WTP for the proposed options from US$511.5 to US$ 430.2 in the 1 st
round and the next round, respectively. This indicates different behaviour of the two
groups after learning from the first round, which suggests that this is an area of further
investigation needed to understand their motivations.
Table 11.8. WTP estimates (mean and confidence interval) for ASCneither by CCP and
non-CCP group, depending on whether the direct question was asked first or second.

CCP
Non-CCP

1st round

2nd round

Mean WTP (CI)

Mean WTP (CI)

432.8***

514.8***

(192.4, 673.2)

(239.6, 790.2)

511.5***

430.2***

(273.2, 749.9)

(201.9, 658.5)

Note: *** significant at <1% and the values are for average respondents.
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11.6. Discussion
This paper considers whether smallholders misrepresent their willingness to adopt
long-term afforestation contracts to grow acacia trees when revealed using a
conventional method (direct questioning) in a stated preference survey. We
hypothesized that if social desirability bias (SDB) exists, the estimates of willingness
to pay should be significantly higher or willingness to accept compensation should be
significantly lower from the direct question method than from the indirect questioning
method.
In this study, the findings show that firstly, there are significant differences in
preference estimates between smallholders in the CCP group and in the non-CCP
group, so both groups’ preferences could not be merged. Secondly, the findings show
there is little evidence that SDB exists since estimates of the contract attributes obtained
through both valuation methods are not significantly different, especially for CCP
smallholders, who are more familiar with the long-term contract schemes than nonCCP. It suggests they thought other people’s preferences are similar to theirs. Thirdly,
for the non-CCP group, contract length is the only attribute where the valuation
methods diverge, while other attributes are not significantly different. Finally, Javanese
ethnicity within the non-CCP groups is found to affect the valuation of contract length.
Several reasons could explain the non-existence of SDB in this study, i.e., decision
context and strategic behaviour. Both reasons apply for CCP and non-CCP groups of
smallholders. The inferred valuation method could work differently in different
contexts (Karina Gallardo and Wang (2013)). SDB would have limited effect on the
WTAP estimates if smallholders behave as a land manager (producer) rather than as a
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consumer of normative goods, that is, goods that have environmental or ethical values
(see Lusk & Norwood, 2010; Norwood & Lusk, 2011). As a producer, the growers
manage their farmland in efficient ways, selecting the most profitable combination in
agroforestry system, and choose the mechanisms that will benefit them the most with
the least costs, either under contract or independently. As a consumer, the normative
goods (i.e., the contract attributes) would be perceived as moral values that lead them
to have different preferences due to imperfect information of the reference values. No
SDB evidence is also found by Karina Gallardo and Wang (2013) when exploring
American growers’ WTP for using pesticides that have more environmentally friendly
to grow fruit trees (apple and pear). They argued that growers behave as a producer to
maximize their profit (efficiency) in producing fruits, rather than behave as a consumer
of pesticides. In this study, growing timber has attributes in that smallholders see it as
a strategic option to maximize return of land and labour rather than an option for
improving environmental values (normative goods).
In addition, the non-existence of SDB could be sourced from individuals who try to
anticipate other people’s behaviour that will boost their interests. This behaviour makes
the WTAP derived from inferred valuation have low disparities to their own value
(Yadav et al., 2013). This is especially true for individuals who have more experience,
so that their inference of other’s preferences is closer to what they thought (Yadav et
al., 2013). This study supports the importance of learning from experience to narrow
the gap between own and predicting other’s preferences (West, 1996). A learning
factor, hence, could also explain why the CCP group have different estimates from
estimates of non-CCP, who have limited experience in the afforestation schemes.
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While there is convergence in estimates of the value of contract attributes from the
direct or indirect valuation methods, the exception for contract length requires careful
examination, especially for designing incentives for the non-CCP group. Accepting s
longer contract length implies that they could not flexibly utilize land for different
purposes other than growing acacia timber, thus compensation is required. Compared
to other negative attributes (labour), the WTA compensation for contract length is
probably difficult to predict as there greater uncertainty about the value of flexibility,
compared to the value of labour, where one could easily find wage values in the rural
areas. The WTA estimate for this contract length is significantly higher under direct
questioning than WTA inferred (Table 11.7). In fact, Javanese smallholders predict
others would not require any compensation. This is unexpected and requires further
exploration. Some explanation of this behaviour can be attributed to cognition bias,
commonly used in social psychological theory. It could be a false consensus effect, i.e.
overestimating or underestimating the commonness of one’s opinion assigned to the
opinion of others, as in the study on the Australian’s beliefs in climate change (Leviston
et al., 2013). A pluralistic ignorance (Leviston et al., 2013; Prentice, 1996) could
explain why most people reject the long-term contract under the direct question, while
mistakenly assume that others would accept it, which implies that others require less
compensation than them. One could also investigate a self-serving bias, which is a
tendency to believe that what is beneficial to oneself is also fair – see for example (Kriss
et al., 2011).
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11.7. Conclusion
This study has contributed to the recent literature on choice experiment surveys in the
following ways. First, it adds more knowledge on the application of the IV method in
choice experiments and in the field of forest management and afforestation programs
in developing countries (i.e., Indonesia). In addition, it provides a case study where the
IV method does not result in significantly different findings from the direct valuation
method. Consequently, the important result lies less in being able to say which form of
WTA or WTP is accurate. Also, it suggests that a learning process could increase
smallholders’ accuracy in their prediction of other people’ behaviour. Furthermore,
regardless of elicitation method, this study suggests that the order of direct and inferred
questioning in the survey has a significant effect on identifying differences in decision
making by smallholders. It is also interesting (and maybe important) to
consider why villagers misread their neighbours’ preferences with respect to a
particular attribute, although in general they share common preferences. Further studies
are required to validate the application of the IV method by considering different
interpretations of the cognitive biases that are commonly used in social psychology
theories, such as false consensus effect, pluralistic ignorance and self-serving bias.
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Chapter 12. Conclusion

12.1. Introduction
Sustainable plantation forests should rely on productive planted forests that produce
ecosystem services and goods. This requires an understanding of biophysical properties
affecting the growth and yield, maintaining forest health via controlling pest and diseases,
and advancing the product processing technology to create new markets and efficient uses
of forest resources. However, although necessary, these requirements are insufficient to
maintain sustainable forestry, as planted forests should also produce positive impacts on
local livelihood outcomes. Smallholder forestry recently attracted government and nongovernment actors to facilitate and integrate it into industrial forestry. Understanding the
dynamic forestry partnership between large-scale industrial forestry, or State forest
corporations, and smallholder forestry could be deepened as a social safeguard that
benefits both national and international interests for sustainable forestry while at the same
time not harming the local communities’ livelihood.
With special reference to smallholder acacia plantations, however, we do not know what
factors affected their adoption in the past and what policy/commercial factors might affect
their future adoption. This study aims to understand socio-economic and forestry
partnership-scheme related factors that may affect past and future adoption of acacias by
smallholders in Indonesia, taking into consideration the different typologies of acacia
adoption in Indonesia. To achieve this aim, five research questions are proposed: 1) What
factors determine smallholders to adopt acacias the first-time on their farmland? 2) What
are the impacts of forestry partnership in industrial acacia plantations on the local
communities’ livelihoods? 3) To improve the scheme factors, what do local communities
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want from forestry partnership schemes? 4) To enhance the permanent tree cover outside
forests, which smallholders are willing to grow acacias under long term afforestation
contracts? 5) When conducting survey research, is there any social desirability bias (SDB)
confounding smallholders’ estimates of willingness to accept compensation in
afforestation contracts? The first two questions investigate the past adoption rates, while
the next two predict the future adoption of acacias, and the last deals with methodological
issue in the survey.
The next section summaries the main findings of each research question and its policy
implications. It subsequently discusses the contribution and significance of this study and
proposes some further work in this area.

12.2. Main findings
12.2.1. Part I-Past adoption of smallholders’ acacia plantations
Research question 1: What factors determine smallholders to adopt acacias the first-time
on their farmland?
Key findings
Smallholder acacias adoption in Indonesia follows two out of four typologies developed
by Kull et al (2011). The first typology is smallholders growing acacia (i.e., A.
auriculiformis) via agroforestry or afforestation projects in Gunung Kidul, Yogyakarta,
where acacias have been grown since 1961 or even before. The second is smallholders
growing acacia (A. mangium) via partnership arrangements or contracts with timber
companies/industries, introduced since 1986 in the outer islands –West Kalimantan and
South Sumatera. The duration analysis reveals speed of acacia adoption in the first
typology was related to time-varying factors, i.e.: experiences in growing teak, starting to
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become farmers, and changes in reforestation schemes. Larger land size is also a factor
that significantly affects the adoption speed. The effect of experiences in growing teak on
adoption was remarkably higher than other factors. Changing the reforestation schemes to
Forest and Land Rehabilitation scheme, however, lowered the adoption rate and it could
be due to a reduced emphasis on acacias, e.g., with lower production of acacia seedlings
than other seedlings, i.e. teak, sengon or mahogany produced during the programs. In the
second typology (in the outer islands), age and changes in contract arrangements are the
only time-varying factors significantly affecting adoption, while the fixed-factors were
land size and land acquired from inheritance. The initial contract to grow acacia under
company-community partnership (CCP) scheme did fasten adoption, but changing to the
later schemes had limited effect and was not significant. The adoption was lowered by
increased relative pulpwood’s price to rubber latex’s.
Policy implications
Acacia adoption by smallholders is influenced by State and corporate actors via
afforestation program or partnership or contract schemes. However, changes in
afforestation programs and partnership contracts could change the acacia adoption speed
as policy makers or forest managers change their goals or priorities. Furthermore, policy
makers or forest managers could effectively target smallholders who are young and have
larger land size to grow acacias across regions. Forest extension staff may focus on
targeting smallholders having experiences in growing longer-rotation trees species in Java,
such as teak, as they are a significant factor in increasing adoption of acacias. Diversifying
tree species from short-rotation to long-rotation is not uncommon for smallholders in Java.
Research that can increase the productivity and growth for acacias would make acacia
become an alternative for short-rotation species, compared to, for example, sengon and
mahogany. For CCP smallholders, forest managers need to look at what the impacts of
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changing contract schemes to the local livelihood outcomes are, as this study found
changes in the contract schemes had little impact on adoption rates.
Research question 2: What are the impacts of forestry partnership in industrial acacia
plantations on the local communities’ livelihoods?
Key findings
After about two decades being involved in CCP schemes, the CCP group of smallholders
living in West Kalimantan’ industrial plantations (PT Finnantara Intiga) perceived small
but statistically significant improvements to their household income, ability to access food,
and overall household vulnerability since the beginning of the plantation scheme. There
was a high level of dissatisfaction amongst those who were in the partnership. Changes to
the partnership conditions (e.g., royalty and community development funds) were made
unilaterally by the timber company and not communicated well to the community partners,
creating tension between the local communities and company staff. There was no
immediate avenue and intermediary agents for people to voice their concerns to change
the scheme factors.
Policy implication
Forest managers of industrial forest plantations should openly develop better
communication channels with local communities. Also, changing the partnership schemes
(i.e., contract mechanisms), such as increased royalty, income from land and wage, and
community development, requires forest managers to listen to the local communities’
preferences. By listening to them, they could evaluate which contract mechanisms
effectively increase smallholders’ participation in partnerships. This is important for the
companies to maintain its social license to operate and continue planting pulpwood with
support from the local communities before and after the contract period ends.
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12.2.2. Part II-Future adoption of smallholder acacia plantations
Research question 3: To improve the scheme factors, what do local communities want from
forestry partnership contracts?
Key findings
A choice experiment (CE) technique was employed to investigate smallholders’
preferences for changes in scheme factors (i.e., contract attributes, including contract
length, labour participation, timber insurance, training, road infrastructure, and expected
Income). Preferences for the contract attributes applied to public land (state forests) and
private land did not differ significantly, while participation status (CCP and non-CCP
groups of smallholders) did affect the preference. The evidence shows that the current
contract was negatively valued and the opt out was preferred. The probability of accepting
the modified contracts by CCP smallholders increased as the contract length became
shorter, it involved fewer days for participatory monitoring, less training opportunity,
increased timber insurance, better road infrastructure to forests and villages, and higher
expected income. More than one third of smallholders were reluctant to adopt acacias in
the future. They are characterized by having good livelihood capitals (i.e., younger
smallholders with higher education and larger land size, relied on farming income, and
active in the social group).
Policy implications
The continuity of the partnership schemes as a social safeguard instrument could be
challenged by negative preferences for the status quo and willingness to opt out of the
proposed contract. Forest managers need to design a bundle of contract attributes that
could outweigh the disutility of the status quo and/or utility to opt out. The new bundle
should have greater utility than both options to compensate smallholders’ loss of utility
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due to accepting longer contract length and monitoring planted areas.

For CCP

smallholders this could require a shift to a contract promoting social safeguards, for
example, by reviewing contract length every 10 years, increased royalty at least four-fold
compared to the current royalty, with a minimum 60 m3/ ha as timber insurance, providing
better road to forests and villages, training in agroforestry, and four days labour
participation. For the non-CCP group, a more balance agreement between profit and social
oriented contracts could induce smallholders to adopt acacias with contracts. The flexible
changes of contract attribute levels could be the means to persuade them to sustain the
partnerships.

Research question 4: To enhance permanent forest expansion, which smallholders are
willing to adopt Acacia mangium under long-term afforestation contracts in their
farmland?
Key findings
Further analysis of the preferences of the non-CCP group of smallholders’ using latent
class modelling and including scale factors reveal four preference segments. The first
segment is smallholders always accepting afforestation contract (43%), the second always
rejecting the contract (32%), the third and the fourth are smallholders accepting the
contract under stringent conditions (18% and 7%, respectively). Each segment reported
relative importance of attributes differently for the following salient attributes: expected
income, better roads to forests and villages, shorter contract length, and training in timber
management or agroforestry. Most smallholders (Class 1) have a high propensity to adopt
a long-term contract. However, that is offset by about one third who were opposed to the
contract (Class 2) and one-fourth who considers shorter contract length is an important
factor (Class 3 and Class 4). Increased expected income, improved infrastructure, and
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training in agroforestry could increase the probability of the last two classes adopting longterm afforestation contracts. Individual characteristics (i.e., risk orientation, tree growing
experiences, and occupation), and regional differences explain the probability of
preference class membership. The region that experienced on-going deforestation (West
Kalimantan) would be more willing to adopt the contracts, while regions in transition
(South Sumatera) and recovering (Yogyakarta) are less likely to accept the long-term
afforestation contract.

Policy implications
The important findings suggest that heterogeneity of smallholders’ preferences may
reduce the effectiveness of policy design. Applying a single policy intervention may attract
fewer smallholders. It also suggests that in developing afforestation strategies, it is
preferable to adopt a ‘promotive’ livelihood strategy that results in greatest social welfare
compared to other ‘mitigative’ social safeguard under production or conservation
strategies across different segments. In a ‘promotive’ livelihood strategy, the afforestation
contract could be set at 15 years of contract length and could be renewed, with minimum
expected timber insurance 35 m3/ha/5 years, providing training in timber and food crops
(agroforestry) and better roads to forest and village. Finally, policy makers should also
consider that in some regions, i.e., in Java and to some extent in South Sumatera, there are
always smallholders who will refuse to join the contract - whatever the attribute levels of
the afforestation schemes. As the probability of smallholders in Java and Sumatera is
higher in this segment, both regions could experience delays in forest transition. One could
also speculate that a long-term contract may not be the best instrument to encourage them
to grow trees acacias. For this group, it would require more time and effort through
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persistent campaigns to raise awareness while showing more evidence about the best
practices of acacia plantations compared to non-forest plantations.
Research question 5: When conducting survey research, is there any social desirability
bias (SDB) confounding smallholders’ estimates of willingness to accept compensation in
afforestation contracts?
Key findings
The application of CE relies on information gained through an extensive social survey. A
potential problem with social surveys is, amongst other response biases, the existence of
social desirability bias that may result in biased values compared with the true preferences.
A comparison between conventional valuation (direct questioning methods) and inferred
valuation methods in a CE study is needed to identify this SDB. There was limited
evidence of significantly different estimates between direct and inferred valuation,
indicating limited evidence of SDB in estimating the value of contract attributes. This
evidence shows that estimates of implicit prices of each attribute presented in the previous
chapter are robust. However, a significantly higher estimated willingness to accept (WTA)
under direct questioning than under inferred valuation was found for the contract length
attribute in a group of smallholders having limited experiences in the schemes (non-CCP
groups). Also, a cultural factor - ethnicity - significantly affects how much this attribute is
valued, with Javanese respondents showing higher WTA than non-Javanese, and predicted
others would not require compensation for a long-term contract. The ethnic factor is not
significant when the respondents have more knowledge on the scheme factors as proven
by CCP group. This reflects the importance of learning influencing the decision; once the
individual gains more knowledge about the scheme factors the predicted others’
preferences and their own preferences become insignificant.

232

Policy implications
By understanding that smallholders may overestimate or underestimate their responses,
hiding their true preferences, misrepresentation of incentives for afforestation contracts
could cause inefficiency. This study suggests that for smallholders who have familiarity
with the schemes, policy makers (forestry managers or village leaders) could rely on the
direct response of the smallholders as there is no significant difference between results
when presented as options for themselves and options for others. However, to local
communities unfamiliar with the schemes, policy makers should provide extension to
increase their knowledge and awareness of the consequences of the programs before they
make decisions. For something uncertain to the smallholders, they may rely on ad hoc
cognitive processes, thinking that everyone would act the same way they would (false
consensus effect), or mistakenly predict others would accept while they themselves reject
the schemes (pluralistic ignorance) or assuming that they would accept higher
compensation than others (self-serving bias). This is true for factors that each smallholder
may have high uncertainty about, and have different values placed on it, such as land
opportunity. The land opportunity cost for different individuals could be relatively unique.
However, if those factors also have public benefits and have market values, such as roads,
training, and labour, policy makers could rely on the direct responses. To investigate how
heterogeneous individuals make decision, any future study needs to consider the
preference heterogeneity in estimating the attributes and controlling error variance to gain
more accurate estimates.
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12.3. Contribution and significance
Acacia plantations are recently growing across considerable areas of South East Asia,
involving industrial plantations and smallholder plantations to fulfil demands of pulp
mills, the solid wood industry and firewood. This thesis contributes to an understanding
of socio-economic aspects of acacia plantations and partnership schemes involving
smallholders who participate in growing timber both on public and private land in different
forest transition stages in Indonesia.

With specific reference to smallholder acacia

plantations, this thesis aims to investigate factors affecting acacia adoption in the past and
how it could be enhanced for the future adoption in afforestation and reforestation
programs. The contribution and significance of this study lies in findings and policy
implications for government and non-government actors to promote acacia adoption and
on the methodological/approaches used to collect and analyse the data.
Firstly, this study explores how smallholders planted acacia in different landscapes of
Indonesia and what factors affected the earlier adoption. It used discrete time duration
analysis (DA) and this is the first study using duration analysis (DA) applied to
investigating smallholders’ decisions to adopt acacia, including factors related to
household and farm characteristics, changes in policy schemes and relative market prices.
Compared to conventional analysis using probit/tobit analysis, DA captures the dynamic
process of adoption in the past, allowing different events to influence smallholders
adoption of acacia for the first time. The results confirm previous studies, for example
(Kallio, 2013; Sabastian, Kanowski, Race, Williams, & Roshetko, 2014), pointing out that
larger land size and on-farm occupation motivated smallholders to plant trees and manage
trees with intensive silviculture. We also found that household characteristics (e.g. age,
education, migration) have different effects in different regions.
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The DA also contributes to an understanding that different paradigms of reforestation
schemes – State and Corporate paradigms, see Szulecka, Obidzinski, and Dermawan
(2015) – could accelerate adoption, but subsequent changes in the schemes become
ineffective to speed up adoption. Social paradigm, where both industrial forestry and
smallholder forestry can engage in reforestation/afforestation program, could be enhanced
to promote smallholders’ participation (Szulecka et al., 2015). This is in accordance with
the idea of promoting social safeguards in selecting recent forest policy instruments such
as REDD+ and timber legality system (Tegegne et al., 2017). The results with respect to
timber market prices are controversial, as no significant effect on acacia adoption speed
was found across different regions. However, the international prices used in this study
may not be the best prices to predict the smallholders’ behaviour.
In adoption studies, smallholders may experience dissatisfaction after trialling new
programs or new plantation schemes (Pannell et al., 2006). By studying impacts of
partnership schemes to grow acacias on local livelihood outcomes after two decades of
operation, especially in West Kalimantan, we found that smallholders experienced
dissatisfaction. While past studies on CCP schemes found similar findings of
dissatisfaction in the same and other locations (Maturana, Hosgood, & Suhartanto, 2005;
Pirard, Petit, & Baral, 2017; Purnomo et al., 2014; Wibowo, Race, & Curtis, 2013), their
recommendations to revise and modify the existing contract schemes were mainly
qualitative and normative, relevant to improving institutional relationships between
parties, but difficult for forest managers to operationalize.
This study then contributes to the quantification of the effect of changes in the scheme
factors by exploring the marginal utility of each contract attribute using a choice
experiment (CE) approach. The use of CE for evaluating the CCP scheme in this study is
also innovative as it has not been used to assess local community’s preferences specifically
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in studying the effectiveness of modified CCP contracts in the management of production
forests in Indonesia. A similar report has been conducted but in protection forest
management in Jambi, Western Sumatera between forest farmers groups and forestry
agencies (Arifin et al., 2009). This study has also incorporated the preference
heterogeneity that was not found in the previous study conducted by Arifin et al. (2009).
By changing attributes based on smallholders’ preferences, the uptake of different options
can be examined. ‘Promotive’ social safeguard is a preferred strategy over one that is
‘mitigative’, or focuses on social safeguards (Tegegne et al., 2017). This means that forest
managers can revise more confidently their contract mechanism in term of contract length,
infrastructure fund, timber insurance, training, royalty, improved wage and land
incentives. This should and could affect the company’s budget allocation, though, which
is beyond this study.
Moreover, the application of inferred valuation (IV) method in this study complements
existing literature on the use of indirect questioning methods to identify which attributes
are confounded by social desirability bias (SDB) (Lusk & Norwood, 2009; Norwood &
Lusk, 2011). As this study suggests that SDB is largely not affecting the choices, this study
strengthens evidence that one need to understanding context when investigating SDB,
such as smallholders who maximize their profit tend to show less SDB than those behave
to maximize utility from moral or normative goods (Karina Gallardo & Wang, 2013). The
ordering of questions between direct and indirect questioning methods suggests that
smallholders’ decisions may be socially influenced by norms surrounding them as they
(in)consistently make decision, given learning from looking inward or outward at their
choice at first and then their prediction of other’s choice at the second (Hertz et al., 2016).
Finally, this study applies latent class modelling that is recently used to account for the
heterogeneous preferences of the community in CE study (Boxall & Adamowicz, 2002;
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Broch & Vedel, 2012; Gelo & Koch, 2012). The heterogeneity represents pluralistic
attitudes toward certain goods (i.e., contract attributes), so that assuming homogenous
preferences would reduce the effectiveness of afforestation programs. The study also
controls for error variance (scale parameter) as suggested by Burton, Davis and Kragt
(2016) and Davis, Burton and Kragt (2016) to avoid confounding bias and
misinterpretation on the preference parameters and to generate more accurate estimations.
We find that estimating social welfare of different afforestation options by considering
smallholders’ heterogeneity in preferences could provide better options for policy makers.

12.4. Further studies
Although the insights of the findings and contributions lead to understanding on the factors
affecting smallholders to cultivate timber plantations in Indonesia, we also find some
implications for further work. First, in the application of DA the model only explained
factors affecting smallholders to grow acacias in the first time. In fact, the first-time
smallholders planted trees could be any species other than acacias or planted acacia with
other commercial trees species at the same time. For further study, this problem can be
solved by applying a competing risk model in DA, in which adoption is independent from
which tree species were planted first (Jenkins, 2005). This could change which
independent variables (covariates) significantly affect the adoption speed. Second, the use
of CE should be seen to corroborate other approaches which can qualitatively assess
smallholder preferences, such as participatory action research. While the results of CE
successfully provide more quantitative information at household level, one needs also to
go beyond this level of analysis and broaden the scale of analysis by including timber
companies’ perspectives. For example, CE estimates of implicit prices of the contract that
should be integrated in cost-benefit analysis from timber companies’ perspective and how
they will affect their supply chain, profitability and companies’ viability to sustain their
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business while enhancing livelihood outcomes. Finally, for further work one also needs to
analyse the market value chains of the acacias products both under competitive market,
such as in Java, and monopsony market as in outer islands and how acacias could attract
more smallholders compared to other timber plantations.
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Appendix A-Chapter 7-Paper 3
A1. formula to calculate expected income from different income streams for the first 10
years.
= (

∗

)+(

∗ )+( ) ∗

+(

∗

∗ 0.5) ∗ (1 −

)

Where:
EI

= Expected annual income

W

= Wage (levels: 40, 80, 100; xIDR1000/man-day)

M

= Average number of man-day/year working in plantations (10 man-day/ha/year)

TR

= Timber (pulpwood) royalty (levels: 0, 15, 100; xIDR1000/ha)

TP

= Expected timber (pulpwood) production (90 m3/ha/5 years)

LI

= Land incentive per year (levels: 0, 500, 1000; xIDR1000)

RP

= Rubber latex production (1092 kg/ha/year) (half period)

P

= Rubber latex price (IDR 7500/kg)

LP

= Land proportion for pulpwood (levels: 80%, 95%, 100%)
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A.2. An example of expected income calculation from different income streams for
alternative 1 (Model A) based on the above formulae (US$1=IDR12,000 in July 2014).
EI

EI

(x1000IDR)

(US$)

7500

2361

197

1092

7500

1355

113

100

1092

7500

1300

108

0

95

1092

7500

2865

239

90

500

95

1092

7500

2770

231

15

90

500

100

1092

7500

1570

131

10

15

90

1000

95

1092

7500

1791

149

40

10

100

90

500

80

1092

7500

2979
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9

100

10

100

90

0

95

1092

7500

2865

239

10

100

10

15

90

1000

95

1092

7500

2361

197

11

40

10

15

90

500

80

1092

7500

1755

146

12

100

10

15

90

0

80

1092

7500

1835

153

13

100

10

15

90

1000

95

1092

7500

2361

197

14

100

10

15

90

500

80

1092

7500

2235

186

15

80

10

100

90

500

100

1092

7500

3100

258

16

40

10

100

90

0

100

1092

7500

2200

183

17

100

10

100

90

500

80

1092

7500

3459

288

18

40

10

15

90

0

80

1092

7500

1355

113

19

80

10

0

90

1000

100

1092

7500

1800

150

20

40

10

15

90

500

80

1092

7500

1755

146

21

80

10

15

90

1000

100

1092

7500

2070

173

22

80

10

100

90

0

95

1092

7500

2675

223

23

80

10

0

90

1000

100

1092

7500

1800

150

24

80

10

0

90

500

100

1092

7500

1300

108

Choice
sets

W

M

TR

TP

LI

LP

RP

P

1

100

10

15

90

1000

95

1092

2

40

10

15

90

0

80

3

80

10

0

90

500

4

100

10

100

90

5

40

10

100

6

80

10

7

40

8
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Appendix B-Chapter 9-Paper 4
B.1. Statements to measure risk orientations (Zaleskiewicz, 2001):
1. I enjoy risk taking.
2. In farming, I would prefer planting species with a high profit which could be easily
lost to a stable return but with lower profit
3. I take risk only if it is absolutely necessary to achieve an important goal
4. To achieve something in life one has to take risks
5. If there is a big chance of profit I take even very high risks (I)
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B.2. Information criteria values of the estimated latent class models.
Candidate models

LL

BIC(LL)

Npar

R²(0)

R²

a) Non-SALC preferences
1-Class Choice

-2338.78

4729.554

9

0.0961

0.0835

2-Class Choice

-1423.24

2956.258

19

0.5314

0.5254

3-Class Choice

-1368.11

2903.765

29

0.605

0.5996

4-Class Choice

-1329.86

2885.054

39

0.624

0.6188

5-Class Choice

-1304.35

2891.805

49

0.67

0.6651

6-Class Choice

-1291

2922.877

59

0.6815

0.6768

7-Class Choice

-1281.39

2961.448

69

0.6995

0.6948

2-sClass 1-Class Choice

-2009.94

4083.439

11

0.3201

0.3475

2-sClass 2-Class Choice

-1404.16

2929.658

21

0.5616

0.5561

2-sClass 3-Class Choice

-1349.09

2877.287

31

0.6396

0.6345

2-sClass 4-Class Choice

-1312.84

2862.561

41

0.6704

0.6655

2-sClass 5-Class Choice

-1285.35

2865.369

51

0.7108

0.7063

2-sClass 6-Class Choice

-1272.4

2897.242

61

0.7332

0.7289

2-sClass 7-Class Choice

-1260.18

2930.576

71

0.7319

0.7275

b) 2-SALC preferences

c) non-SALC with covariates
1-Class Choice

-2338.78

4729.554

9

0.0961

0.0835

2-Class Choice

-1401.46

2947.364

25

0.5314

0.5254

3-Class Choice

-1336.91

2910.7

41

0.6029

0.5975

4-Class Choice

-1285.27

2899.861

57

0.6207

0.6153

5-Class Choice

-1250.64

2923.046

73

0.6417

0.6362

6-Class Choice

-1215.34

2944.882

89

0.6725

0.6674
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Candidate models
7-Class Choice

LL
-1189.82

BIC(LL)

Npar

R²(0)

R²

2986.286

105

0.6769

0.6719

d) 2-SALC with covariates
2-sClass 1-Class Choice

-2009.94

4083.439

11

0.3201

0.3475

2-sClass 2-Class Choice

-1382.38

2920.766

27

0.5616

0.556

2-sClass 3-Class Choice

-1320.06

2888.567

43

0.6379

0.6327

2-sClass 4-Class Choice

-1272.89

2886.666

59

0.649

0.6438

2-sClass 5-Class Choice

-1235.79

2904.901

75

0.6824

0.6775

2-sClass 6-Class Choice

-1208.89

2943.537

91

0.6953

0.6905

2-sClass 7-Class Choice

-1176.26

2970.723

107

0.6963

0.6914
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B.3. Output of preferred model latent class models with additional statistical test (Wald
test)

Attribute

4-preference class 2-scale class model
LC1

LC2

LC3

LC4

Wald(=)

P
value

Clength
Dlabour
Tinsur
Traintm
Trainaf
Roadf
Roadfv
Income
ASC

-0.017*

-0.126

-0.514***

-0.247***

(0.01)

(0.20)

(0.14)

(0.06)

0.046

-0.674

-0.247*

-0.169

(0.04)

(0.69)

(0.14)

(0.15)

0.027***

0.204

0.141***

-0.064**

(0.01)

(0.18)

(0.04)

(0.03)

1.720***

3.936

17.528***

-5.777***

(0.42)

(6.25)

(5.47)

(1.90)

1.920***

-5.212

-0.783

-2.129

(0.45)

(13.32)

(1.38)

(1.60)

0.867**

0.132

2.411**

16.206***

(0.48)

(5.48)

(1.17)

(6.64)

3.126***

-18.819

10.564***

13.532**

(0.79)

(14.57)

(3.38)

(6.93)

0.013***

0.075

0.067***

0.059***

(0.00)

(0.06)

(0.02)

(0.02)

9.005***

-

2.864

-12.181*

(3.21)

39.221***

(4.65)

(6.78)

(16.54)

21.19

0.000

5.58

0.130

13.91

0.003

18.79

0.000

8.11

0.044

6.30

0.098

7.76

0.051

11.45

0.010

10.82

0.013
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Appendix C-Survey Questionnaires

GENERAL LOCATION DESCRIPTION
1. Province : (circle one)

a. Jogjakarta
b. West Kalimantan
c. South Sumatera
2. Regency/District: (circle one)
a. Gunung Kidul
b. Kubu Raya
c. Sintang
d. Sanggau
e. Muara Enim
f.

…………………..

3. Name of sub-regency

:

4. Name of village

:

5. Name of sub-village

:

6. Name of hamlet

:

CONSENT
7. Name / initial of the respondent

:

8 . Are you willing to participate in this survey?

: Yes / No ( c i r c l e o n e )

If not, say thank you.
If yes, continue to the next questions.

RESPONDENT IDENTITY AND LAND OWNERSHIP

9.

What year were you born?

10. Have you been married?

Year:
: Yes / No ( c i r c l e o n e )

11. If yes, what year did you have married (in the first)? Year: ____________________
12. Are you currently a head of household?

: Yes / No ( c i r c l e o n e )
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13. How many family members do you have?
14. Have you had land managed under your decision?

Yes  
Continue Q.15

No continue to Choice

Experiment
15. What year approximately did you own land in the first time? Year:
16. What was the reason you own land at that year? (tick one)

Having married
Inherited from their parents
Buying l a n d
Renting/leasing
Sharing/Appointed to manage land by someone else
Others:

17. Do you still own your land right now?

Yes

No

18. If not, what year did it happen? Year: _______________

ADOPTION OF TREE PLANTATION
Forestry partnership contracts to grow acacias trees with timber industries
19. Have you have grown acacia trees in your private land via partnership with timber

companies?
Yes.  continue to next questions

No  continue to Q.21
20. What year did you join such partnership contract? Year: ____________
21. Have you (also) join partnership contract to plant acacia trees in public land?

Yes

No  continue to Growing trees without partnership contracts
22. What year did you join such partnership contract in public land? Year:
248

____________

The following questions for both answering Yes in Q.19 and Q22
23. What year was the partnership scheme introduced in your region?

Year: ___________
24. What year did you know about that partnership scheme?

Year: __________
25. From whom did you know the partnership at the first time? (if possible, please

mentioned three sources (can be person or institutions)
_______________________________________________________________________
_____________________________________________________________
26. If any, what is the farmer group name that you join in the partnership scheme?

________________________________________________________________
27. What is the company name that you have partnered with?

_________________________________________________________________
28. What motivates you to join that partnership scheme? (Rank three most important

reasons, write 1 – 3 from the most to the least inside the box).
fulfilling household’s subsistent need/safety net
making profit
following other villagers
enhancing rural infrastructure facilities
improving soil productivity and protect soil and water (environment)
Other:______________________________________________________
Have you ever harvested the planted acacia trees?

30.

Have you have experienced growing acacias before joining that partnership scheme?
Yes

Yes

No

29.

No
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31.

Have you ever withdrawn from the partnership contract, e.g. by changing the

plantation species before the contract ends?
Yes
32.

Never

Are you willing to renew the partnership contract in the future once the current

contract ends?
Yes

No

Don’t know

Apart from the partnership contract with timber industries in public land (companycommunity partnership): have you also joined the following partnership schemes with
forestry agencies in public forests? If yes, what year did they submit to the scheme?
33. Smallholder timber plantations (STP) or hutan tanaman rakyat (HTR)

Yes. Year: _________

No

34. Community forestry (CF) of hutan kemasyarakatan (HKm)

Yes. Year: _________

No

35. Village forests (VF) or hutan desa (HD)

Yes. Year: _________

No

36. Taungya or tumpangsari (TS)

Yes. Year: _________

No

The following questions should be addressed by respondents involved only in
partnership scheme with PT Finnantara, West Kalimantan and Musi Hutan Persada,
South Sumatera.
37. Do you recently feel changes in the way the company manages forest operation (e.g.

from plantation to harvesting activities, social issues, etc.)?
Yes

No

Don’t know

38. If yes, what changes have you experienced?

_______________________________________________________________________
_______________________________________________________________________
________________________________________________________
39. Have you heard about a change in the company ownership?

Yes

No

Don’t know
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40. If yes, how do you evaluate this ownership change?

Better

No different

Declining

41. Whatever your answer in Q.39, what are your reasons?

_______________________________________________________________________
_______________________________________________________________________
________________________________________________________
42. Have you or any of your family members have worked for the company?

Yes  Q44

No  Q.43

43. If no, what is the reason?

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________

44. If yes, what kind(s) of job you have done?

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________

45. Can you explain a bit more details, how did you get job in the company? (whom

you contacted and where he/she lived?)
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
___
46. Are you currently still working for the company?

Yes  continue Q50

No  Q47

47. If no, what are the reasons for no longer working there?
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-

Acacia auriculiformis:

Yes

No

-

Acacia mangium:

Yes

No

-

Eucalyptus:

Yes

No

-

Sengon:

Yes

No

-

Jabon

Yes

No

-

Mahogany

Yes

No

52. Which one of the following species that you cultivate the first time in your

farmland since you owned the land at the first time?


Acacia auriculiformis:

Yes

No



Acacia mangium:

Yes

No



Eucalyptus:

Yes

No



Sengon:

Yes

No



Jabon

Yes

No



Mahogany

Yes

No



Others: __________________________________________________

Notes:
-

If all the answers are NO, continue to Longer-rotation tree adoption
If yes, continue to the following questions:

53. What year did you start growing (and/or continue growing) that species

planted? Year:_____________
54. From what year did you already know how to cultivate the tree? Year: _____
55. From whom did you know the information about that tree?

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
___
56. Rank the reasons motivating you to grow that tree, from the most (1) to the least

(3)
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62. What year did you already know how to cultivate the tree? Year:______________
63. From whom did you know the information about that tree?

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
___
64. Rank the reasons motivating you to grow that tree, from the most (1) to the least

(3)
Filling household’s subsistent need/safety net or not for selling
Making profit/earning cash income
Following other villagers
Improving productivity and environment
Maintaining the tradition from their predecessors
Others:
_______________________________________________________

65. Have you had experienced growing that tree before planting in your farmland?

Yes

No

66. Have you harvested that trees? (in the case of rubber harvesting mean tapping the

latex).
Yes

No

67. How did you to regenerate the land if you cut that tree?

Natural regeneration for the same species
Planting using seedling for the same species
Converting the land to food crops
Replacing the trees using other tree species
Converting to non-farming activities (e.g. shelter).
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CHOICE EXPERIMENT
Notes to the enumerators
This section aims to investigate smallholders’ preferences for developing contract
mechansim to grow acacia mangium with timber companies or forestry agencies for
commercial purposes. The goal is to improve the design of afforestation and
reforestation programs so that incentive can be effectively design and smallholders’
participation can be enhanced.
Some assumptions used in this experiment are as follow: Acacia will be grown either in
public and private land for long-term afforestation contracts and can be harvested every
five years. Forestry agencies will ask smallholders to provide labour participation. As
a consequence, the principal will provide incentives in terms of timber insurance,
improving roads, trainings for farmers and annualized expected income. Income will
fluctuate depending on the streams: wage, profit sharing, land incentives, and other nonacacia benefits. Here are the possible levels of changes:
-

Proportion of acacia: 100%, 95%, 80%

-

Contract length: 10, 20, 45 years

-

Timber insurance: 0, 30, 60 m3/ha

-

Labour participation: 0, 4, 12 days/month

-

Expected income for the first 10 years consists of wages, profit sharing, land
incentives, and non-acacia benefits range from US$ 68 – 280 /ha/year

-

Training for farmers including timber management only and agroforestry

-

Better roads including to forests only, or both forest and village.

Respondents tasks:
Enumerator should guide respondents to imagine having 1 ha land so that he/she can
freely decide to accept the proposed scenario or not under certain conditions, i.e.,
changing in attribute levels for each scenario proposed. Enumerators should present six
choice tasks to respondents in order and ask them to consider three proposed
alternatives as opposed to reject all the proposal or stay in their current contract.
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Enumerator should write down the respondents’ answers in the following tables:

Scenario

Q1
Your choice in
private land
(Write A, B, C,

Q2
Your thought on
other’s choice in
private land ((Write

Q3
Your choice in public land
(Write A,B,C,D, or E)

1
2
3
4
5
6

SOCIO-DEMOGRAPHIC CHARACTERISTICS

68.

Sex

Male

Female

69.

Your ethnicity : ______________________________________________

70.

Your religion : ______________________________________________

Education
71.

Your highest level of education: _________________________________

72.

Do you have family member(s) other than you who graduated at least from

senior high school?
Yes
73.

No

Have you attended training in farming practices in the last five years?
Yes

No

Migration
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74.

How long have you reside in this village? ______________________________

75.

Are you a transmigrant from Java islands?
Yes

76.

Have you emigrate to other regions for studying or working temporarily?
Yes

77.

No

No

If yes, what year did it begin and what year did it end?

Year start: _____________ Year ended: _________________
78.

Which regions did you emigrate? (e.g., cities/countries)

_______________________________________________________________________
_________________________________________________________________
Family members
79.

How many family members living in your house now?

________________________
80.

How many female adult family members living in your house now?

_____________
81.

How many male adult family members living in your house now?

_______________
Main occupation
82.

What is your main occupation now?

_______________________________________
83.

What year approximately you start your main occupation? Year:

________________
Supporting occupation
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84.

What is your supporting occupation now?

__________________________________
85.

What year approximately you start your supporting occupation? Year:

___________
Loan
86.

Do you have loan?

87.

How much loan do you have?

Yes

No

< IDR 2 million
2 - <10 million
10 – 20 million
>20 million
88.

For what do you use the loan?

____________________________________________________________________
_____________________________________________________________________
89.

Who did provide the loan?

______________________________________________
Land size
90.

How many hectare your total land size do you have now?

____________________________________________________________________
Rural development
91.

What year was road connected to your village the first time?

Year______________
92.

What year was road connected to your farmland the first time? Year

____________
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93.

If applicable, what year did you own motor vehicle at the first time? Year:

________
94.

If applicable, what year did you own your mobile phone at the first time?

Year:____
95.

If applicable, what year did you own your house in the first time? Year

__________
96.

If applicable, what year did you start using fertilizer to your farm? Year

__________
Life Satisfaction
97.

How satisfied are you with your life now? ___________________

(1= very unsatisfactory, 4=very satisfied)
98.

How satisfied were you with your life 6 year ago? ___________________

99.

How satisfied will you be in the next 6 years? ______________________

Environmental attitudes
For the following statementst, please rate using four-scale
(1=strongly disagree, 2=disagree, 3=agree, 4=strongly agree)
Statements
100.

The natural environment is capable of recovering from any damage humans may

cause
101.

____________________
Human industry and technology has not caused significant damage to the natural

environment
102.

impacts
103.

Rate

_____________________

Individuals should have freedom of choice regardless of the environmental
_____________________
Humans can’t control what happens in the natural environment
_____________________
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104.

The natural environment will become unstable if humans exceed the limits

identified by experts
105.

The natural environment can be managed if there are clear rules about what is

allowed
106.

_____________________

_____________________

When pushed beyond the limits identified by experts the natural environment

will not recover
107.

_____________________

Conservation and protection is the most rational strategy for managing the

natural environment”

______________________

Risk orientations
For the following statementst, please rate using four-scale (1=strongly disagree,
2=disagree, 3=agree, 4=strongly agree)
Statements

Rate

108.

I enjoy risk taking.

_______________________

109.

In farming, I would prefer planting species with a high profit which could be

easily lost to a stable return but with lower profit
_______________________
110.

I take risk only if it is absolutely necessary to achieve an important goal
_______________________

111.

To achieve something in life one has to take risks
_______________________

112.

If there is a big chance of profit I take even very high risks
_______________________
-o0o-
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