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5. The damar agroforest, study area and methods1  

5.1  Introduction 

The damar agroforests of the Indonesian Krui area2 are often referred to as a 
showcase win-win example of a land-use system with both economic and 
environmental benefits (e.g. Durst et al., 2005; Sunderlin et al., 2005). The Krui area 
is located in the district West Lampung, Lampung Province, on the south-western 
tip of Sumatra. It is an area of approximately 106,000 ha that is bounded by the 
Indian Ocean and Bukit Barisan Selatan (BBS) National Park (see Figure 5.1). A 
zone of man-made damar agroforests is located southwest of the national park. 

The main component of the agroforest is the species Shorea javanica K. & V., locally 
referred to as the damar tree. Damar is the generic Indonesian term for resin of 
various botanical origins. The tree species Shorea javanica yields a valuable type of 
resin, known as cat’s eye resin or damar mata kucing. The agroforests in the Krui area 
produce more than 80% of the world’s damar mata kucing. The resin is used in the 
manufacturing of a range of products, including incense, varnish, paint, and 
cosmetics. The damar agroforests, appearing as large forest massifs, are made up of 
a juxtaposition of individually owned and individually managed plots, with some 
resources such as fuel wood or fruit for direct consumption being accessible to 
anyone in the community (Michon et al., 2000). 

                                            
1 Chapters 6, 7 and 8 were originally written as journal articles, each dealing with a specific issue of the 
damar case in the Krui area, Sumatra, Indonesia. As these articles all had a general introduction 
regarding the damar land-use system, the study area and the used methods, I compiled that general 
information into this short intermediate chapter so as to avoid too much repetition.  
2 The area’s official name is ‘Pesisir’, but it is commonly referred to as the ‘Krui area’ after the local 
town in the area. 
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The damar agroforest is the final stage of an agricultural system that covers three 
main stages over time (Table 5.1). The first productive stage after forest clearing 
consists of rainfed rice and vegetable cultivation. During this stage the farmer 
plants coffee, pepper, damar and fruit trees between the rice and vegetables. The 
second stage, about three years after opening the field, is that of productive coffee 
or pepper, or both. After about 20 years, coffee and pepper plants are no longer 
productive but the damar and fruit trees have matured – this is the beginning of the 
third and final stage. This last stage is that of permanent tree cover that will soon 
mimic a ‘natural’ forest of high stature with a canopy reaching 40 meters, a 
multistrata structure and a high diversity in forest plants and animals (Michon et al., 
2000). Damar trees can remain productive for 50–80 years. Farmers replace these 
and other tree species in the agroforest one by one, using both natural regeneration 
and enrichment planting. Resin is tapped from the damar trees at regular intervals 
(Michon, 1985). An important characteristic of the damar agroforest system is that 
its establishment is a low-cost investment because the tree seedlings are often 
acquired for free (e.g. from relatives with mature agroforest) and the trees benefit 
from the care given to the other crops in previous stages of rainfed rice and short 
term perennials. 

Table 5.1. Three stages of damar agroforest establishment 

Year Species planted  Main products harvested 

0 - 3  Rainfed rice; vegetables, coffee; pepper; damar tree; 
other tree species (e.g. Erythrina subumbrans; Durio 
zibethinus; Lansium domesticum; and Parkia speciosa) 

Rainfed rice; vegetables 

3 - 15 None Coffee; pepper; fruit 

20+ Replacement planting: damar and fruit trees Damar resin, fruit 
Note: Between year 15 and year 20 the plot is not used intensively, except for the harvesting of 
fruits and fuel wood. 
Source: Adapted from Michon et al., 2000. 

 

Compared with other tree-based agricultural systems, damar agroforests are 
relatively close to natural forests in terms of structure, function, dynamics and 
diversity (Michon and De Foresta, 1995). Studies conducted in the area since the 
mid 1980s showed that the Krui agroforests conserve soils, water systems, and a 
high diversity of forest plants and animals3 (Torquebiau, 1984; Michon and De 
Foresta, 1995; Michon et al., 2000), while providing a permanent and secure flow of 
cash income (Budidarsono et al., 2000; Michon et al., 2000; Wollenberg et al., 2001). 

                                            
3 It is estimated that the density of primates in the agroforest is similar to natural forest and that they 
contain about 50% of the bird and plant species of the primary forest (ASB, 2001) 
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Conservation NGOs are particularly interested in maintaining the damar agroforest 
because of its perceived function as a natural buffer to the BBS National Park. BBS 
is the third largest national park in Sumatra and became a UNESCO world heritage 
site in 2004. The park is home to three highly endangered animal species: the 
Sumatran tiger (Panthera tigris), the Asian elephant (Elephas maximus) and the 
Sumatran Rhinoceros (Dicerorhinus sumatrensis), but lost about 19% of its forest 
cover between 1972 and 2002, mainly to agricultural encroachment (Gaveau, 2007).  

The Shorea javanica tree occurs naturally at low density in the forests of West 
Lampung. Krui farmers started planting the tree around the 1880s driven by a 
combination of decreasing abundance of naturally occurring trees and increasing 
resin demand from industrial varnish and paint industries (Michon et al., 2000; De 
Foresta and Boer, 2000). With more coffee and pepper gardens evolving into 
mature agroforest, the agroforest area grew to about 50,000 ha in 1998 (Michon et 
al., 2000). Though both the demand and price of damar resin have been relatively 
stable over the years (Coppen, 1995; Wollenberg et al., 2001), a study of 223 
households in the Krui area in 1996 showed that 63% of the respondents would 
prefer to earn their income from a source other than damar, and that “…agroforest 
incomes may be slowly declining in importance, despite the continuing stability of the market” 
(Wollenberg and Nawir, 2005: 331). 

5.1.1  The study area  

My research focuses on three villages (Melaya, Penengahan and Negeri Ratu 
Ngaras) which were selected to represent the northern, central and southern parts 
of the Krui area (Figure 5.1). Melaya in fact consists of a lowland village near the 
coast and two hamlets in the uplands, named Batu Bulan and Kakabu. The hamlets 
are different from the lowland village in terms of land use, settlement history and 
ethnic background of the population, and I therefore deal with these upland 
hamlets separately. Below I summarise the key features of each research site. The 
main characteristics of each research site are summarised in Table 5.2.  

 Melaya main village is located about 50 km north of Krui, the central town in 
the area. The village – situated along the main road from Krui to Bengkulu 
province in the north – has had good road access since 1992. There are rice 
paddies along the coast, and mature agroforests inland.  

 The two Melaya upland hamlets are located northeast of the main village, close 
to Bukit Barisan Selatan (BBS) National Park. Administratively the hamlets are 
part of the village of Melaya. Whereas the inhabitants of the other research 
villages are predominantly native to the Krui area, the inhabitants of the upland 
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hamlets are mostly Javanese. The hamlets were established in the late 1970s by 
Javanese immigrants, with permission being granted by the customary leader of 
Melaya. Of the current upland population, 70% came to the region after 1980. 
Since 2000 the rate of in-migration has declined. The hamlets are relatively 
remote, a few hours walking distance from Melaya main village along steep and 
muddy tracks through the agroforest. The hamlets are not accessible by 
motorised vehicles, except for heavy motorcycles with chained tires. Coffee and 
pepper cultivation is the dominant land use. 

 Penengahan is the most central village, located about five kilometres from Krui 
town. There are rice paddy fields near the coast and an extended area of 
agroforest inland to the boundary of BBS National Park, and beyond in some 
places. Of all the study villages, Penengahan has the longest history of damar 
cultivation and trade. 

 Negeri Ratu Ngaras is located about 65 km south of Krui town. This part of the 
Krui area was opened up in 1995 following the construction of an asphalted 
road connecting the southern villages with Krui town. The road changed the 
village’s degree of access to the market considerably. Before its construction, a 
trip from Negeri Ratu Ngaras to Krui town would take several days. Now it 
takes only about two hours by public transport. Negeri Ratu Ngaras has more 
paddy rice fields than the other research villages because the area is much 
flatter. Besides rice paddy fields, the village has a large area of mature 
agroforest. Wollenberg et al. (2001) report that the process of establishing damar 
agroforests started later than in the other parts of the Krui area. The southern 
research village has a relatively weak tradition of damar management compared 
to the central and northern villages. 
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Figure 5.1. Location of the research villages  

Table 5.2. Characteristics of research villages 
 North 

(lowland)  
North 
(upland) 

Central 
(lowland) 

South 
(lowland) 

Local name Melaya 
 

Batu Bulan + 
Kakabu 

Penengahan Negeri Ratu Ngaras 

Subdistrict Pesisir Utara 
(Lemong) 

Pesisir Utara 
(Lemong) 

Pesisir Tengah 
(Karya Penggawa) 

Pesisir Selatan 

Distance to 
town 

50 km 50 km 5 km 65 km 

Access Paved road Mud track* 
 

Paved road  Paved road since 
1995** 

Dominant 
land use  

Paddy rice; coffee; 
pepper; damar  

Coffee; pepper Paddy rice; coffee; 
pepper; damar 

Paddy rice; coffee; 
pepper; damar 

Population Native Javanese Native  Native 

* A few hours walking distance from Melaya lowland village along steep and muddy tracks. 
** A new road (opened in 1995) significantly decreased the travel time between Negeri Ratu 

Ngaras and Krui town. 

M elaya upland

Melaya lowland

Penengahan

Negeri Ratu Ngaras

Krui

M elaya upland

Melaya lowland

Penengahan

Negeri Ratu Ngaras

Krui
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5.1.2  Some recent developments in the Krui area 

The Krui area has been subject to rapid changes in the last few decades. Firstly, the 
area has been attracting a lot of migrants from Java who have established hamlets 
in the uplands, close to the national park. Partly due to this immigration, the 
population grew by between 20% and 40% in the period from 1995 to 2003. 
Population densities differ, however, between the various parts of the Krui area 
(Table 5.3). Secondly, the Krui area, just like many other areas in Indonesia, 
experienced expansion of oil palm plantations. An Indonesian company entered 
the area in the mid 1990s and persuaded farmers to plant oil palm. Ekadinata et al. 
(2005) estimate that there are currently roughly 13,000 ha of oil palm, all located in 
the south of the Krui area. There are no oil palm plantations located within the 
research villages. Thirdly, farmers from the Krui area experienced a formidable 
increase in purchasing power between mid 1997 and mid 1999 due to the high local 
currency prices for agricultural export commodities (notably damar resin, coffee and 
pepper). This was the result of the Southeast Asian financial crisis, during which 
the Indonesian Rupiah lost most of its value against the US dollar (Sunderlin et al., 
2001). Fourthly, there was an increase in small and medium-scale logging 
operations in the Krui area after 1998. This increase is related to the political 
reforms of the reformasi period and associated greater decision-making power at 
local government levels, which has spurred local logging activities (see Chapter 4).  

Table 5.3. Population density in 1995 and 2003 
 South 

(Pesisir Selatan) 
Central 

(Pesisir Tengah) 
North 

(Pesisir Utara) 
 1995 2003 1995 2003 1995 2003 
Km2 2,100 2,100 173 173 634 634 
People 45,028 63,146 36,492 44,932 19,787 23,664 
people per km2 21 30 211 260 31 37 
% change 95-03  40.2%  23.1%  19.6% 
Source: BPS Lampung Barat, 1996 and BPS Lampung Barat, 2004. 

5.2  Methods 

In 1996 a research team led by Eva Wollenberg and Ani Nawir from the Center for 
International Forestry Research (CIFOR) studied management behaviour and 
incomes of agroforest farmers in the Krui area (Wollenberg et al., 2001; Wollenberg 
and Nawir, 2005). They conducted a household survey in three villages (Melaya, 
Penengahan and Negeri Ratu Ngaras), taking a random sample of 25% of each 
community, totalling 223 households.  



121

The damar agroforest, study area and methods 

   107

The fact that I was able to use the data from the 1996 survey led me to decide to 
repeat the survey in 2005 and explore the changes over time. With the help of a 
research team I repeated the survey in the same villages, using the same sampling 
technique, i.e., a 25% random sample of each community, totalling 277 households. 
I used the same questionnaire as was used in 1996, but added additional questions 
related to tenure status and tenure security. In addition to the survey I organised 
focus group interviews with adult men, adult women and adolescents in each 
settlement. Moreover, between October 2004 and May 2005, I conducted in-depth 
interviews with about 100 key informants, i.e. farmers from other villages 
(particularly those who had clear cut their agroforest), village leaders, traders, 
sawmill owners, NGO staff, forest rangers and government officials. 

In the field, quantitative and qualitative data gathering took place simultaneously 
and there was constant crosschecking between results from survey interviews and 
open interviews. Throughout the research period I regularly met with 
representatives of local NGOs, the farmers’ association, and the district 
government, to discuss the design, implementation and results of the study. 

5.2.1  Income data 

The questionnaire used in the household surveys included questions on income 
based on recall of the previous year. Consequently, income data was gathered for 
the year 1995 during the 1996 survey and for the year 2004 during the 2005 survey. 
Data on agricultural input and output was recorded per field per household. The 
interviews were held with heads of households. Household income was calculated 
as the total net income earned by the household members, plus the remittances 
that were sent to the household by family members that live elsewhere. The 
income per capita was calculated as the total net household income divided by the 
number of household members, i.e., the people living together under one roof for 
most of the year. 

To compare the incomes in terms of purchasing power, the 1995 income data was 
adjusted using the Consumer Price Index (CPI) of Lampung Province, as 
calculated by the Indonesian Central Bureau for Statistics. Incomes are calculated 
as total revenues less cash costs. The costs measured include costs of hired labour, 
inputs such as fertiliser for rice fields, and transportation. Costs of self-employment 
were not counted. Total income includes the monetary value of rice produced for 
the household’s own consumption. To calculate incomes I used local farm-gate 
prices for commodities. All the income data in the following chapters is presented 
in Indonesian rupiah using real 2004 terms. In 2004 the currency rate was Rp. 
9,000 for US$ 1.  
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5.2.2  Non-income data 

During the 2005 survey, each field cultivated by the household was recorded with 
the local name of the ‘patch’ in which the field is located. A patch – referred to 
locally as ‘atar’ and varying in size from 5 to 50 ha – usually corresponds to a 
certain area of forest that was opened and cultivated by a group of households at 
around the same time. The location of each atar was later identified on detailed 
village maps during participatory mapping exercises. In this way I obtained the 
approximate location of all fields recorded in the 2005 survey. Some of the atar 
were identified within the boundaries of the national park, and I used this to 
estimate the number of farmers with plots inside the protected area.  

Chapter 6 deals with the impact of the formal recognition of user rights, known as 
the KdTI decree, and perceptions of tenure security. For this part of my study I 
added a ‘tenure component’ to the questionnaire (asking household heads about 
the legal status of their fields, their knowledge of the decree and their perception of 
security, amongst others) and discussed tenure issues in group interviews and 
interviews with key informants. In order to acquire an indication of the land-cover 
changes since the KdTI decree, I teamed up with Andree Ekadinata from the 
World Agroforestry Centre. We analysed land-cover dynamics using Landsat 
images from 1997 and 2002. The images encompass 480,000 ha of land in 
southeast Sumatra, covering about 14% of Lampung province and 70% of the BBS 
National Park. We assessed land-cover changes within the national park 
boundaries, the Krui region, and the KdTI area in particular. The KdTI area, as 
defined on a map produced by the Indonesian Department of Forestry in 1998, 
totals about 29,000 ha and is located southwest of the national park. We could not 
conduct a proper assessment of the accuracy of our land-cover classifications due 
to the lack of reference information from 1997 and 2002, and the results of the 
land-cover change analysis are therefore estimations.4 For a more detailed 
description of the methodology see Ekadinata et al. (2005). 

 

                                            
4 An accuracy assessment for the 2002 land-cover map was conducted using 369 GPS reference points 
taken in 2005. The assessment showed an overall accuracy of 85%, which includes real classification 
errors, locational uncertainty and actual land use changes between 2002 and 2005. 
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5.3  Pictures5 

The Krui area in West Lampung district, Sumatra, 
Indonesia, is located on the coast bordering the 
Indian Ocean. 

Most of the lands near the coast are flat. Paddy rice 
fields are bordered by damar agroforest. 

Further inland the terrain becomes hilly. An 
extensive area of damar agroforests is buffering the 
Bukit Barisan Selatan National Park. 

The damar agroforest – with a canopy reaching 40 
meters, a multistrata structure and a high level of 
biodiversity – mimics a natural forest. 

Typical housing in the lowland villages, with 
mostly inhabitants who are ‘native’ to the Krui 
area. 

Typical housing in the upland hamlets, with mostly 
inhabitants from Java who have recently migrated 
to the Krui area. 

                                            
5 All photos by the author, unless when mentioned otherwise. 
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The Shorea Javanica tree yields a valuable type 
of resin, known as damar mata kucing. 

The resin can be harvested on a monthly basis. 
Farmers may climb up to 5 m high to harvest the 
resin. 

The damar agroforest provides many other 
products, such as Petai (Parkia speciosa), which 
is used as a vegetable. [Photo by Philip Manalu] 

Women are hired to transport loads of damar resin 
from the agroforest to the storage of a trader in the 
village. Each load weighs up to 40 kg. 

Women are hired by traders to sort the damar 
resin in various grades. They use white powder 
to protect the skin against the sticky damar dust. 

One of the highest grades (A super ekspor) consists 
of large and clear pieces of resin. 


