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SUMMARY 

During the Dutch colonial era, forest villagers provided labor force in forest plantations and in return 
they received temporary land access for dry land farming activities in between the main forest trees. 
This activity is subsequently well known as tumpangsari. Perum Perhutani, or the State Forestry 
Corporation, adopted this kind of reforestation system later after independence, in response to declining 
land holding in rural areas that could lead to forest encroachment. Taking a sample of rural households 
from 8 forest villages in Banyumas district, Indonesia, this study evaluates the extent to which 
tumpangsari program provides benefits for the poor.  Return-cost ratio analysis was applied to assess 
economic benefit that the participants reap from tumpangsari practices. Using relative poverty 
groupings, dividing the participants into the poorest, the poor, and the not so poor, this study found that 
though the poorest reaped more benefits than other groups, there were no significant differences in 
benefits among relative poverty groups. This appears to be the result of infertility of land and unequal 
land distribution.  This was, in part, due to rent seeking behavior of some forest rangers during the land 
allocation process. Therefore, this study concludes that the tumpangsari program could be improved as 
long as the program provides alternative income sources outside the forest area activities and enables 
forest farmer groups to improve their role in controlling the program implementation from rent-seeking 
behavior. 
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INTRODUCTION 

During the Dutch colonial era, forest villagers worked for the forest plantations and in 
return were granted temporary land access for dry land farming activities in among 
the main forest trees. This activity subsequently came to be well known as 
tumpangsari. At the same time, the size of land holdings in rural areas declined. When 
taungya or tumpangsari was widely applied in Java as a system of reforestation, the 
system attracted landless peasants since it provided a piece of arable land for 
agricultural crops for a certain period (PELUSO, 1990:36). This method of reforestation 
was also adopted after independence by the State Forestry Corporation (SFC or 
Perhutani in Indonesian) in forestry development programs such the prosperity 
approach (1972-1982), the forest village development program (1982-1986), the 
social forestry program (1986-1995) and the integrated village development program 
(1995-1999).  

Numerous studies such as those of SUNDERLIN (1992), KARTASUBRATA et al. (1995), 
SYAFI’I et al. (1997), AMINUDIN (1997), STONEY and BRATAMIHARDJA (1990) have 
been conducted to determine the potential of tumpangsari programs to alleviate the 
socioeconomic problems of the rural forest people. Though the tumpangsari programs 
offer socioeconomic opportunities, studies in Java have rated the progress made in 
tumpangasari as low and falling short of expectations (STONEY and BRATAMIHARDJA, 
1990; KARTASUBRATA et. al., 1995). The causes of this are primarily attributed to the 
tendency of income to diminish after the third year when the right to cultivate ends 
(KARTASUBRATA et al. 1995; STONEY and BRATAMIHARDJA, 1990) or when the main 
trees have grown  to the point of cutting off light from understory production. Other 
causes are that plot areas (0.10 ha - 0.25 ha) are too small for a sustainable income, 
obstacles in marketing the products (MUSTAJAB et al., 1997), and low participation in 
forest maintenance (KARTASUBRATA et. al., 1995; STONEY and BRATAMIHARDJA, 
1990). In some instances, the tumpangsari program has failed to involve poor rural 
households (SUNDERLIN 1997; FOX et al., 1990). This problem exists because the 
selection of participants has been found to be biased towards those who have 
leadership skills or a relatively high education (FOX et. al., 1990:16; SUNDERLIN, 
1990). In other cases, local foresters illegally sell usufruct rights to tumpangsari and 
social forestry land (SUNDERLIN, 1992; SUNDERLIN, 1990). In addition, the main 
failure of the tumpangsari program both casual and under the social forestry program 
stems from the orientation of the program which places more emphasis on forest 
rehabilitation, wild grazing and wood theft than on community welfare (BARBER, 
1989 cited from FOX et al., 1990:16).  Consequently, the causes of the rural forest 
community problems such as insecure food supply, unemployment, demand for 
firewood and building poles tend to be ignored (SIMON, 2000:8).  

Although these shortcomings of the tumpangsari program are well known, the SFC 
still adheres to this approach in response to local people’s demand for land 
cultivation.  In return, the SFC expects them to protect the forest from destruction.  

PROBLEM STATEMENT  

Community-based forest management with a tumpangsari approach is a response of 
the government to growing problems such as environmental degradation, poverty, 
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landlessness, conflict over land and natural resource use, and market failure in land 
use. The program has the double objectives of protecting the forest and improving the 
welfare of the poor.  However, THOMPSON (1999) questioned how forest people could 
improve their welfare and protect the forest if they were only involved in minimum 
income sources deriving from social forestry program. Furthermore, THOMPSON 
(1999) concluded that social forestry as one form of tumpangsari programs failed to 
empower the forest people and instead, impoverished them. With reference to the 
above issues, this study analyzes the following question: “to what extent does the 
tumpangsari approach in provide socioeconomic benefits the participants? If 
participation is perceived to alleviate socioeconomic problem, it should improve food 
stock and income of the participants”. 

CONCEPTUAL FRAMEWORK 

Concept of Poverty  
Generally, poverty refers to having insufficient food, income and other inputs to 
maintain an adequate standard of living and quality of life (ARNOLD, 2001). Poverty 
is, therefore, not regarded as a single dimension, but instead a multifaceted one 
(HENRY et al., 2000). There are many interrelated-factors influencing poverty. Relying 
on merely a single dimension of poverty is considered inadequate in obtaining a 
holistic description of poverty. Instead, this often provides misleading information 
since community transformation occurs very rapidly in complex dimensions 
(HARYANTO and TOMAGOLA, 1997:27).  

Previous studies on poverty assessment show that poverty conditions can be described 
by certain indicators such as distance of the dwelling to the market, ownership of 
assets, level of education of the household members, gender of the head of household 
and dependency ratio (ZAMAN, 2001; TEKLU and ASEFA, 1999). Another study by 
ZELLER et al. (2001) reported that possession of assets such as appliances and 
electronics, bicycles and land are reliable indicators that distinguish between the 
poorest and the less poor. 

A survey by the National Bureau of Statistics (Indonesian Statistics, 1997) in 
Indonesia shows that housing conditions are another characteristic that can distinguish 
between poor and non-poor households. These include the floor area, types of walls, 
access to clean water, sanitation facilities and electricity. It was found that the non-
poor households have better housing conditions than do the poor households. For 
example, in terms of the type of house walls, the poor households use common wall 
material such as wood or bamboo, whereas the majority of the non-poor live in 
concrete-walled houses. 

Household poverty has been assessed in Indonesia since 1993. The National Family 
Planning Coordinating Board (BKKBN) in cooperation with a number of social 
scientists assesses poverty by using the welfare approach. Household welfare is 
assessed on the basis of how well needs have been or are being fulfilled by using 11 
indicators ranging from basic to developmental needs. These include basic need-
related indicators (such as food, cloth, housing and health), socio-psychological need-
related indicators (such as education, recreation, transportation and internal and 
external social interaction), and developmental need-related indicators (such as 
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savings, special education, and access to information).  

However, the disadvantage of the method by HARYANTO and TAMAGOLA (1997) is 
that pre-specified cut-off indicators for rating household into the five groups are used. 
These cut-offs may run the risk of subjectivity. Principle component analysis, as 
shown by HENRY et al. (2000), can identify appropriate poverty indicators and can 
objectively calculate weights for computing an index of relative poverty.  

By using the poverty assessment method developed by HENRY et al. (2000) that 
incorporates various indicators of poverty, this study subsequently develops a poverty 
index using principle component analysis that classifies the respondents according to 
their relative poverty group.  

Socioeconomic Impact at the Household Level 
The term “impact“ suggests change over time; impact evaluation requires a 
comparison of the existing situation with one without the project (SCHERR and 
MÜLLER, 1991). This leads to the necessity of comparing between the households 
affected by the project and those without project impact according to current practices 
and conditions. It means that this research applies a “with/without project” approach. 
The hypothesis is therefore formulated as follows: participation in the tumpangsari 
program leads to an increase in rice stock and income. Thus, participation in the 
program is expected to have a positive impact on the participant and subsequently the 
socioeconomic condition of the participants is better, relative to that of the non-
participants. 

The reasons for choosing the socioeconomic effects of the tumpangsari program 
described above are outlined in the following. First, annual rice stock refers to the rice 
reserved for household consumption since most of peasant households are 
subsistence-oriented. Therefore, rice stock plays a crucial role in carrying households 
through transitory periods of food insecurity that usually occur after planting season. 
It is expected that the tumpangsari program can provide additional rice stock for the 
participants. Secondly, the indicator "income" is explicitly expressed in the objective 
of the program. Therefore, one measure of success of the program is the extent to 
which the program can improve the annual income of the participants.  

Furthermore, the socioeconomic impact in the participant group will be analyzed by 
return-cost ratio analysis (RC) to the tumpangsari production. RC ratio analysis is 
intended to assess the extent to which the program provides an economic benefit to 
the various poverty groupings within the participant group.  

RESEARCH METHODS  

A field survey was conducted in eight forest villages in the Banyumas District from 
September 2000 through August 2001. Questionnaires with open and close-ended 
questions were used to collect data on the socioeconomic characteristics of rural 
households.  

An ex-post facto research design was applied to approach in cases where no pre-
participation socioeconomic data existed (SUNDERLIN, 1997:302). MOHR (1995:229) 
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defined an ex post facto design as one in which no central authority decides which 
subjects are to receive the treatment and which are not, or what intensity of treatment 
each is to receive. With respect to this study, if the tumpangsari program is offered to 
all those eligible, but only some take advantage of it while others do not, and if the 
first become the treatment group and the second the comparison group in an 
evaluation of the program, then according to SOMMERS and STROMSDORFER (1980, as 
quoted in MOHR, 1990), the type of selection decision is essentially totally 
decentralized and the design is ex post facto. In this condition, self-selection becomes 
a serious problem of the study (MOHR, 1990). 

The problem of selection bias must be taken into account in an evaluation study of 
program impact. GREENE (2000) indicates that selection bias was an unobservable that 
might bias outcomes such as individual ability and pre-existing conditions. The 
Heckman selection model provides a relatively straightforward alternative to estimate 
the participation effect in two stages (HECKMAN, 1979). The second-stage of 
Heckman model was used to analyze the impact of the tumpangsari program on rice 
stock and income generation since it addresses the problem of selection bias. This 
model is also very relevant to evaluating the impact of development programs 
oriented towards alleviating poverty because it can control unobservable 
characteristics that influence how program participants are more or less able to derive 
benefits compared with eligible non-participants (ZAMAN, 2000:34).  

Research Location 
Eight case study sites were purposively selected. The choice of the eight villages as 
research locations was based on whether or not the tumpangsari program was being 
implemented. In evaluating the impact of the program on the socioeconomic status of 
participants, this research examined programs at least 3 years old. The reason for this 
is that after 3 years the main forest trees will grow and hinder the growth of 
tumpangsari crops. As a result, agricultural production from tumpangsari sites will 
diminish after third year (KARTASUBRATA et al., 1995). Three of the eight villages are 
sites of a social forestry tumpangsari program (1997, 1998), whereas the remaining 
villages are locations of a casual/conventional tumpangsari program (1999,2000).  

Selection of Sample Households 
In order to measure the impact of the program on poverty alleviation at the household 
level, the rural households were divided into those who participated in the program 
and those who did not. In determining sample size, 15 respondents from each sub-
village were considered sufficient. The survey sample of 240 respondents consisted of 
120 participants and 120 non-participants.  

Analytical Methods  
Data analysis was primarily quantitative. This consisted of cross tabulation 
calculations, t-tests, one factorial analysis and multiple regression analysis. Cross-
tabulation, and t-test were used to test differences of means of the socioeconomic 
characteristics of the sample households. This was followed by regression analysis. 
Regression analysis was used to predict the effect of socioeconomic status of the 
households on selected impact outcomes such as rice stock and annual income by 
including Internal Mills Ratio (IMR) generated by the profit analysis. One factorial 
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analysis was employed to test differences of means of financial outcomes and access 
to forest resources within each relative poverty group (poorest, poor and not so poor 
which are created by Principle Component Analysis, see Henry et al., 2000) of the 
households. Data were analyzed using the SPSS Software Version 10 and Limdep 7.0. 

DEVELOPMENT OF THE TUMPANGSARI PROGRAM 

The tumpangsari program has been developed in Banyumas district since 1987. The 
program was framed to reflect both social forestry and casual tumpangsari. The 
positive trend of tumpangsari land use indicates that forest villagers are increasingly 
demanding participation in the tumpangsari program. However, the lands available 
for tumpangsari are becoming more and more scarce. As a result, the farmers’ 
tumpangsari land size under the social forestry program is low, ranging between 0.14 
and 0.26 ha. In the casual tumpangsari program, however, farmers cultivate larger 
areas of land than those in the social forestry program.  

Actually, tumpangsari in the Social Forestry Program as part of the Forest Village 
Development Program has a wider spacing of the forest trees (6m x 2 m; 6m x 1 m, 
compared with 3m x 2m; 3m x 1m; 2m x 2m in casual tumpangsari). In addition, 
farmers receive subsidies of 50% of the total costs for fertiliser, land rehabilitation 
and soil conservation. The forests in social forestry have a greater variety of tree 
species than the single species in the casual tumpangsari, and this is useful to provide 
cash crops, fodder, firewood and fruit. Through such efforts, tumpangsari is expected 
to contribute both directly and indirectly to the forest rural households’ food security 
in many ways. Farmers can also extend the contract to the end of the forest trees 
rotation period. All of these advantages cannot be found in casual tumpangsari.  

In Banyumas, it is a long tradition of the State Forestry Corporation (SFC) to 
introduce the tumpangsari program in order to reduce the labour cost of planting in 
the reforestation activities in production forests by providing a temporary forestland 
for cultivation by those involved in the reforestation activities. Rural forest villagers 
are only allowed to grow annual (and not perennial crops) such as dry land paddy, 
cassava, and nut that can contribute to their well being from their tumpangsari land. 
The poor people are targeted as clients of the program. However, secondary data from 
the East Banyumas SFC and Banyumas Regional Planning and Development Board 
yield an interesting depiction concerning the placement of the tumpangsari program at 
village level related to poverty conditions. It showed that the tumpangsari program, 
which should be placed in poor villages, is also implemented in non-poor villages.  

Table 1. Development of available tumpangsari land size and the number of forest 
farmers under the Social Forestry Program and Casual Tumpangsari  

 Social Forestry Casual Tumpangsari 

Year Size of 
tumpangsari 
land (ha) 

A number 
of farmers 

Average 
cultivated 
land (ha) 
per farmer 

Size of 
tumpangsari 
land (ha) 

Number 
of 
farmers 

Average 
cultivated 
land (ha) 
per farmer 

1987 21.1 101 0.21 1040,45 4162 0.25 

1988 15 82 0.18 210,95 844 0.25 

1989 22.7 158 0.14 154,2 617 0.25 



 

 
7

1990 18.6 72 0.26 579,2 2316 0.25 

1991 56.4 267 0.21 887,4 3546 0.25 

1992 35.2 168 0.21 470,5 1882 0.25 

1995 130.2 620 0.21 518,85 2075 0.25 

1996 32.5 130 0.25 364,8 1459 0.25 

1997 193.2 783 0.25 825.3 3301 0.25 

1998 61.8 273 0.23 298.9 1196 0.25 

1999 0 0 0 633.5 2534 0.25 

2000 0 0 0 988.95 3956 0.25 

2001 0 0 0 455.2 1821 0.25 

Source: Annual Report of the East Banyumas SFC (2000). 

 
Table 2 shows that only 29 out of 50 Banyumas forest villages under the control of 
The East Banyumas SFC are locations of the tumpangsari program. However, 18 out 
of the 29 forest villages targeted by the program are classified as non-poor village 
according to the program of the 1997 presidential aid for underdeveloped villages 
(IDT or so-called "Inpres Desa Tertinggal")3. Four poor villages (8.0%) were not 
included in the program. In summary, the program is not implemented solely in poor 
villages, but also reaches non-poor villages to a considerable extent.  

Table 2. Poverty conditions in the locations of the tumpangsari program, by IDT 
program 

Poverty village according to 
the 1998 IDT program 

Placement of tumpangsari program Total 

 No Yes  

Non-poor village 17 (34.0) 18 (36.0) 35 (70.0) 

Poor village   4 (8.00) 11 (22.0) 15 (30.0) 

Total 21 (42.0) 29 (58.0) 50 (100) 

Source: East Banyumas SFC (2000) and Regional Planning and Development Agency (1998) 

 

HOUSEHOLD LEVEL IMPACT OF  THE TUMPANGSARI PROGRAM 

The descriptive statistics of selected impact indicators are presented in Table 3. 
Exploratory data analysis was used in order to obtain data that were free from outliers. 
Previously, 230 of 240 households were analyzed to achieve a strong model of 
impact. The analysis suggested than one should omit a total of 31 and 32 cases. As a 
result, data of 209 households were used to analyze the impact of rice stock and the 

                                                           
3 IDT Program or the presidential aid for poor villages was based on the measurements including: 
village potencies and facilities (village community assembly institution, main road, etc), housing, 
environmental conditions, the general well-being of the residents, opinions on the poverty state of the 
villages in one kecamatan (sub-district) from the respective authority and opinion from the census field 
officers in cases where the officers did not agree with the authority’s opinions. 
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data of 208 households were used for annual income impact analysis. Table 4 gives 
the results of multiple regression analysis. 

Table 3. Description of the impact variables used in the multiple regression analysis 

Variable Minimum Maximum Mean Standard deviation 

     

RICE (ton) 0 1.4 0.23 0.31 

INC (million rupiahs) 0.04 11.46 3.12 2.31 

 

Table 4. Results of impact of participation at the household level 

Variables Annual rice stock Annual income 

CONSTANT 0.375** 0.150 

FEMADUL  -0.106** -0.066 

MALEADUL 0.102*** 0.003 

SEX  0.038 1.723*** 

POVGROUP 0.051**   0.640**** 

LANDOWN 0.866**** 0.143 

DISFOR 0.047 0.185 

PARTICIP -0.456** -0.450 

IMR 0.356*** 0.194 

GERDUREN 0.012 0.918* 

KALIPUTI -0.265**** 1.536*** 

LIMPAKUW -0.004 -1.483*** 

MANDIRAN -0.123* 0.657 

SIDAMULI -0.272**** 0.371 

SOKAWERA -0.272**** -0.245 

TBKNEGAR -0.207**** 0.335 

N 209 208 

R- square 0.417 0.240 

Note: * = significant at the 0.15 level,  **     = significant at the 0.10 level, ***   = significant at the 0.05 
level, **** = significant at 0.01 level 

 

Participation in the tumpangsari program and selectivity bias (IMR) 
Surprisingly, participation in the program has no significant impact on annual income. 
Quite the contrary, participation did have a significant effect on annual rice stock, but 
the effect was negative. The descriptive results show that although most participants 
grew paddy rice on their tumpangsari land, they tended to have more paddy rice 
grown outside the tumpangsari land. The dry rice production on tumpangsari land 
was 0.1 tons per ha per year, whereas that on wetland was 2.9 tons per ha per year. 
[Perhaps we should make clear that rice in tumpangsari areas is dry rice, I assume rice 
outside these areas is wet, is this true? This would also account for the difference in 
productio rates]] Competitions between dry paddy rice and forest trees and fertility of 



 

 
9

land were factors influencing the growth of paddy rice. The faster forest trees grow, 
the lower the paddy rice production is. As shown in Table 4.18, these results suggest 
that the program did not help the participant to improve rice stock and income.  

In addition, the positive and significant value of the coefficient (0.356) of IMR for 
program impact on annual rice stock reflects the existence of a positive selectivity 
bias in favor of participants and a negative selectivity bias against non-participants. 
This evidence indicates that the tumpangsari participants exhibited unobservable 
characteristics influencing their present condition. Because of this, perhaps, they had a 
good access to the tumpangsari program. Otherwise, the coefficient of the 
participation variable (-0.459) is negative and quite significant. This evidence 
suggests that at implementation level the tumpangsari program was not successful in 
targeting the worse-off households (as reflected by the positive coefficient on the 
selectivity variable) and perhaps because of that, was not successful in improving the 
rice stock and income of the participants to the level comparable to the one exhibited 
by the non-participants.  

The less role  of the tumpangsari program to improve rice stock and income of the 
participants can be explained by the following reasons. First of all, forestlands 
allocated for the tumpangsari program are mostly infertile as reported by respondents 
(53.3 %). The characteristics of the land such as slightly rocky and oily, as reported 
by the respondents, are the reasons for the infertility. In addition, pests and plant 
disease in forestlands is uncontrollable so that agricultural crops are not able to grow 
well. Under these conditions, it was difficult for the participants to grow more 
commercial crops rather than subsistence-oriented ones. Secondly, the poorest 
participants (21.7 %) received more infertile tumpangsari land than did the better off 
participants (17.5 %). These differences were statistically significant (at the 15 
percent level of significance) (see Table 5). This can be due to poor access to 
agricultural inputs or the better off participant’s access to obtaining fertile land. 
Therefore, most participants (77 %) perceived that there was no significant 
improvement of income after participating in tumpangsari program. This evidence 
revealed that tumpangsari programs provided only a partial contribution to the basic 
foods for household consumption of the participant. 

Table 5. Land fertility and relative poverty group (n=120) 

Relative poverty group Land fertility as reported by respondents (%) 

 Fertile Infertile 

   

Poorest 10.8 21.7 

Poor 22.5 20.0 

Not so poor 13.3 11.7 

Total 46.7 53.3 

χ2  = 4.128; p-value = 0.127 
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Number of adult family members and gender of head of household 
The results shown in Table 4 suggest that the gender of the head of household did not 
have a significant impact on annual rice stock, whereas both the numbers of adult 
females and of adult males did. The number of adult male had a positive effect, but 
the number of adult females had a negative effect as expected from the hypothesis. 
This means that a higher availability of adult males increased the ability to improve 
the annual rice stock of the household. The negative coefficient of the number of adult 
females probably indicates that more adult females in rural areas are involved in the 
household or domestic sector instead of the agricultural sector representing the public 
sector so this tends to decrease the rice stock owned by the household.  

Neither the number of adult females or males had a significant impact on annual 
income. However, the gender of the head of household had a positive, significant 
impact on annual income at 5 percent level. It was found that annual income of 
female-headed households was four times lower than that of a male-headed household 
(1.5 million and 4.5 million rupiahs per year, respectively). This suggests that male-
headed households are better off than female-headed households.   

Relative poverty group 
As presented in Table 4, the relative poverty group had a strong, positive influence on 
changes in annual rice stock and income. This evidence suggests that the better-off 
group had better access to rice and income sources than the poorest. One of the most 
important social characteristics quite frequently underlying the prospect of household 
welfare was education, especially the education of the heads of households 
(Indonesian Statistics, 2000:17). Therefore, the better educated the household was, the 
higher rice stock and income were. 

Land holding  
Results in Table 4 suggest that holding more land contributed to more rice stocks 
since land is the most important agricultural input in rural Banyumas. In contrast, the 
effect of land holding on annual income was insignificant. This evidence suggests that 
land holding is more oriented towards agricultural practices such as paddy rice in 
wetland or dry land area for subsistence needs. Therefore, it improves the rice stock 
necessary to overcome transitory food insecurity. 

Distance from home to forest 
As shown in Table 4.18, distance from home to forest had a non-significant impact on 
changes of either annual rice stock or income. Probably, the infrastructure of the 
forest villages makes it more difficult for people to have more rice and higher income. 
This evidence suggests that geographical differences had no impact on differences in 
rice stock and income especially with regard to the people who lived around forest 
area.  

Village characteristics 
Village characteristics, especially of Kaliputih, Sidamulih and Sokawera and 
Tambaknegara, had significant but negative effects on annual rice stock. Compared to 
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other sampled villages, wetlands made up a lower percentage of total area in these 
villages. This situation probably made it difficult for households to gain more annual 
rice stock compared to other sampled villages.  

Village characteristics, especially those of Gerduren, Kaliputih, and Limpakuwus, had 
significant but varying effects on annual income. Village characteristics had positive 
effects in the former two villages, but negative ones in the latter. Compared to other 
sampled villages, the first two villages had a better infrastructure and in return they 
also had better access to market and employment. These circumstances made it easier 
for households to gain income and employment compared to the other sampled 
villages. In contrast, the village of Limpakuwus, situated in a mountainous area, lacks 
infrastructure such as metalled-roads and has less access to income and employment 
sources. 

RETURN-COST RATIO ANALYSIS 

Though the tumpangsari program did not have a significant impact on the income of 
the participants, the following return-cost ratio analysis yields some interesting 
findings. The data used in the analysis employed only 101 of the 120 participants 
since the rest had missing values. Therefore, this study calculated expenditures for 
labour and agricultural inputs from these 101 participants. 

The analysis shows that the poorest had a higher return-cost ratio than did the better 
off. Table 6 shows that the majority of the poorest participants reported that they 
derived a high benefit from their tumpangsari land. In contrast, most of the better-off 
participants were only at low level. However, the results of one-way ANOVA showed 
that there were non-significant differences in the return-cost ratio grouped according 
to relative poverty. These results suggest that though the poor are able to get a 
relatively high average benefit from the tumpangsari program, the high benefit is not 
different from that of other groups.  

Table 6. Return-cost ratio according to relative poverty group (n=101) 

Relative poverty group N Return-cost ratio                         Standard deviation 

    

Poorest 32 1.30 0.951 

Poor 42 1.09 0.715 

Not so poor 27 1.08 0.797 

F = 0.741 

p = 0.479 

 

 

The results above also indicate that the objective of the program to provide more 
benefit for the poorest is still questionable. The poorest who were expected to reap 
greater benefit from tumpangsari were not successful in improving their welfare. 
Lack of available capital and unequal tumpangsari land allocation probably forced the 
poorest to maximize the use of tumpangsari land. Although the return-cost ratio 
analysis shows that there were no significant differences in terms of return-cost ratio 
according to the relative poverty group, the following income analysis provides an 
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interesting description of how important tumpangsari is for the poorest. 

As already mentioned above, tumpangsari practices are oriented more towards the 
subsistence needs of the participants. Therefore, it is not surprising that more 
tumpangsari resources are allocated to fulfil household purposes instead of 
commercial crop development. Most of the participants grow paddy rice on their 
tumpangsari land. Despite the fact that the participants are approaching their fourth 
year in the tumpangsari program, they still grow paddy crops to make their household 
self-sufficient. It is notable that the participants in the fourth year are members of the 
social forestry program. Under the social forestry program, it is still possible to grow 
agricultural products in the fourth year since the distance between the rows of the 
main trees is quite large. 

Cassava is only grown during the second year of program. Though the forest farmers 
are prohibited from growing cassava, they still cultivate it. This is because cassava is 
a hardy crop that does not require any input such as fertilizer. In addition, the planting 
of cassava can easily be found in the vicinity of their dwelling without much cost or 
even free charge.  

This study revealed an interesting case of agricultural crops grown on tumpangsari 
land according to the relative poverty group. It is assumed that the poorest grow more 
crops on their tumpangsari land to meet their daily needs than those who were better 
off. However, there was no significant difference in the number of crops grown 
among the relative poverty groups. But the poorest group grew fewer crops than the 
better off. This result suggests that the poorest lacked incentive to grow more crops on 
their tumpangsari land. In addition to land infertility, it is worth noting that it was also 
perceived to be difficult for the poorest to diversify their crops on their small plot of 
cultivated land.  

Apart from varying number of crops, differences in the year of implementation 
certainly led to differences in income gained from tumpangsari land because of 
factors such as reduced land fertility and reduced access to land cultivation in line 
with the contract period (three years unless there was extended contract that the SFC 
had approved). Related with this, decreases in income also had an impact on the 
contribution of tumpangsari income to the annual income of the participants. 

Table 7. Tumpangsari income and tumpangsari income as percentage of annual income 
according to year of program implementation (n=120) 

Year of program 
implementation 

Tumpangsari income (Rp) Tumpangsari income as percentage of 
annual household income (%) 

1st 594,573.33 88.48 

2nd 196,822.22 8.40 

3rd 373,966.67 8.83 

4th 283,566.67 11.00 

F                                   9.658                                               114.576             

p                                   0.000                                                   0.000 
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Table 7 shows that there were significant differences in tumpangsari income and in its 
contribution to the annual income according to the year of program implementation. 
In the first year, the participants still derived much income from tumpangsari and in 
return depended heavily for their livelihood on tumpangsari farming from which 
almost 90 percent of total income was derived. After the first year, revenue from 
tumpangsari started to decrease. This meant that when forestlands were cleared for 
tumpangsari land they were still fertile so that forest farmers had a good yield. 
Afterwards, income decreased in parallel with the growth of the main trees. However, 
the participants of the program working in their second year had a lower income from 
their tumpangsari land than those in their first and third year. Agricultural output 
prices and in turn income was possibly different due to differences in rural 
infrastructure. 

Table 7 also indicates that the participants in the fourth year of the program 
implementation still depended heavily on tumpangsari practices for their income [the 
table says 11% ]. This evidence shows that forest dependency increased at the end of 
the tumpangsari program. In addition, it was found that the participants in one of the 
sample villages damaged the forest trees in order to enable their agricultural crops to 
grow during the year. This was intended to minimize the risk of facing food insecurity 
since access to food sources provided by the agricultural sector is becoming 
increasingly limited. The wider spacing of the forest trees under the social forestry 
tumpangsari probably conferred an advantage on the poorest group so that this group 
tended to continue intensive agriculture even though the crops competed with the 
forest trees for sunlight and soil nutrients. 

Although the participants had the option of extending their contract after the third 
year, they still had to face constraints when growing agricultural crops on forestlands. 
Competition between the main trees and the agricultural crops was a risk the forest 
farmers chose to face in order to sustain their production and output market. Drawing 
on ZELLER’s analysis of risks (ZELLER, 1999) this study identified responses to risks 
related to production function and to the output market. The production function risk 
due to the growth of the trees that may impede the growth of agricultural crops can be 
responded to with strategies ranging from negative to positive responses such as 
slowing the growth of the main forest trees by damaging their roots to creating a 
bonded patron-client relationship with forest rangers and extending their contract. 
Risks related to output markets encourage farmers to prolong their contract and to 
produce more for home production than for market sales (see Table 8).  

Table 8. Risks affecting income generation due to the growth of forest trees 

Risks related to... Response to risk 

Production function (for example, growth of the canopy 
of the main trees will disturb that of the agricultural 
crops) 

Slowing down the growth of forest trees by damaging the 
root of the main trees 

Cutting branches of the main trees covering the growth 
of the agricultural crops 

Choosing low return crops that have lower risks (like 
Cassava after third year contract) 

Extending the tumpangsari plot into open spaces 
between the main trees without permission of SFC 

Creating bonded patron-client relationship with forest 
rangers to seek extended-contract period. 
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Output markets (finding in price risk) Prolong contract period 

Producing more for home consumption than for market  

Source: personal communication with heads of some forest farmer groups (adapted from ZELLER, 1999) 

 
Though there are some constraints on developing agricultural crops in tumpangsari 
land, the contribution of tumpangsari income to the participants’ annual income 
according to relative poverty group provides an interesting description on how they 
depend on tumpangsari land for sustaining their livelihood. Table 9 shows that the 
average additional income per year obtained by the poorest from tumpangsari land 
was lower than that of the better-off group. However, the share of tumpangsari 
income was higher for the poorest than for the better-off group. Moreover, one-way 
ANOVA resulted in significant differences in the share of tumpangsari income to the 
total annual income according to the relative poverty group (at the 10 percent level of 
significance). The share of tumpangsari income in the budget of the poorest 
households was found to be more than one-third of the total annual income, while it 
contributed only one-tenth of total annual income of the better-off group. This 
evidence suggests that for the poorest group, additional income derived from 
tumpangsari land is very important for their daily life since access to cultivable land 
in forest rural areas is increasingly scarce. 

Table 9. Average annual income from tumpangsari land by relative poverty group 
(n=120) 

Relative Poverty 
group 

Mean     (Rp) Tumpangsari income as percentage of 
total annual income (%) 

Poorest 274,130.77 34.63 

Poor 310,576.92 13.03 

Not so poor 317,666.67 9.97 

F = 2.648 

p = 0.075 

 

CONCLUDING REMARKS 

In measuring the impact of participation, this study used two impact indicators, annual 
rice stock and income. The choice of these indicators was based on a model of farm 
household that assumes that due to a limited interaction with the market, production 
and resource decisions are heavily based on non-profit considerations (SHIFERAW and 
HOLDEN, 1997). This kind of farm household tends to consume part and sell part and 
is a so-called “semi-subsistence farm household” (NORTON and ALWANG, 1993). The 
evidence suggests that the program was not successful in targeting the poorest and as 
a result, participation in tumpangsari program failed to improve the poorest group’s 
access to rice. This is related to other evidence showing that the poorest participants 
had less access to tumpangsari land than the better-off group. In addition to this, the 
majority of the poorest participants also received infertile land. Such disadvantages of 
production factors probably caused them fail to improve their rice stock and income. 

With regard to the impact evaluation above, however, the results of the return-cost 
ratio analysis suggest that the poorest were still able to obtain a higher benefit from 
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tumpangsari outcomes compared with other relative poverty groups. However, 
unequal distribution of tumpangsari land and the infertility of that distributed to the 
poorest may have been the main causes for them to maximize the utility. Under these 
conditions, the poorest were unable to improve benefits provided by the tumpangsari 
program. Irrespective of this, the share of total annual income of the poorest derived 
from tumpangsari practices and forest level of resource uses is quite high. This 
suggests that the poorest still relied on tumpangsari practices and other forest 
resources for their income since they had less capital and fewer skills to become 
involved in other rural economic sectors.  

In future, the tumpangsari program should be improved institutionally since it is still 
demanded by rural people. Based on the findings, however, the tumpangsari program 
was biased towards the better-off group. But the program was still able to provide a 
higher benefit for the poor in which it contributed high percentage of income  to the 
total income of the poor.  This means that the poor group still depends on forest land 
for improving their income. In the long run this dependency on forest land would have 
an increasing pressure on Perum Perhutani’s timber plantions since income alternative 
sources in forest rural area are scarce. Therefore, it is imperative to provide alternative 
activities outside of Perutani’s land in order to reduce pressure on the timber 
plantations as well as to improve the income of the poorest group. In addition, the role 
of forest farmer groups needs to be empowered during the early stage of the program 
implementation to reduce institutional failures such as conficts between Perhutani and 
forest farmers for property right over forest resources. The forms of responses to risks 
related to production such as slowing down the growth of forest trees by damaging the 
root of main trees and cutting branches of the main trees covering the growth of the 
agricultural crops are examples of the conflict due to limited access of forest farmers 
to forest resources.  These are resulted from short-term contract system between 
Perhutani and forest farmer groups. In addition, a dominant role of Perhutani as a 
result of state property over the forest has led to rent-seeking behavior by forest 
rangers in deciding land allocation in the tumpangsari program. Under these 
conditions existing forest policies discourage forest people and Perhutani to make 
collaboration for maximizing the forest utility for both parties. This is a very 
important statement, but it is presented in an odd way. Perhaps the concept of 
“institutional failure” should be clarified and specific ways to empower farmer group 
can be suggested. 
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