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Summary

Indonesiahas beentheworld s | ar gest pr sindau2008.rin Inmdnesia aill m

palm development is strongly linked to economic prosperity for an increasing number
of people, alongside demand for additional and limited (non) farmland. The increased
adoption of oil palm cultivation by smallholders and their systematically lower yields
compared to governmental and private plantations offers an enormous challenge to
understand how smallholder yields could be improved, and how unlimited expansion in
forest areas can be avoided. In order to improve productivity and secure income, best
management practices (BMB) need to be matched to the objectives of these
smallholders. To analyse the potential for improving smallholder yields in Indonesia,
Wageningen Unversity and SNV Indonesia have started a pilot project in 2014, for
which farmers in two research sites in Indonesia were selected to have experimental
demonstration plots in their field for several years. On these plots, BMPare
implemented and their efiect on oil palm growth, development and yields are closely
monitored. For one of these research sites a baseline study was done. In this baseline
study two groups of farmers and one group of traders were interviewedirstly, this
baseline study showed ushat the farmers with the demonstration plots in their field

are not a goodrepresentation for the farmers in the village. Secondly, smallholders
changed to oil palm, due to its profitability and steady income. Oil palm generated new
livelihood strategies.Due to the introduction of oil palm, there is a higher social
differentiation, while the average standard of living increased. Thirdly, BMPs are very
likely to be adopted, while management practices are copied from other farmers,
neighbours and family menbers. To optimize management practices and make them
more efficient, labour should be better divided: skilled labour should be done by people
from outside the household, while less skilled labour should be done by the household
members. Furthermore, farmes with oil palms on peat soils have lower yields than
farmers with oil palm on mineral soils. Giving the right training, more knowledge and
the right planting material could increase yields and income. To be able to execute the
best management practicesnifrastructure needs to be improved. And finally, the
current market structure in the village gives social and economic support but traders
should be engaged more in the project, because they can facilitate the right fertilisers
and also the right harvestirg support.
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1. Introduction

1.1.Introduction to the report

Il ndonesia has been the world’ s | ar gElaeis
guineensi$ is an efficient supplier of oil for food and norfood products, like cosmetics
and biofuel. Over 50% of the vegetable oil used worldwide comes from oil palm and
with the increase in demand for edible oils, oil palm plantations continue to expand
(Feintrenie et al, 2010). Global demand of oil palm is furthermore set to double from
2006-2020 (Colchester et al., 2006)

In Indonesia, the development of oil palm production is strongly linked to economic
prosperity for an increasing number of peoje, alongside demand for additional
farmland, of which there are limited amountgMcCarthy et al, 2012). Up to 44% of the
area used for di palm production is managed by smallholders in Indonesia, while only
33% of the production is accounted for by smallholders: yields are often relatively low
compared to more largescale oil palm cultivation (Mahmud et al, 2010). In 2008 the
productivity of smallholders in Indonesia was 35% belowthat of private plantations and
40% lower than the production of govenment plantations (Mahmud et al., 2010)

The increased adoption of oil palm cultivation by smallholders and their
systematically lower yields offers an enormous challenge when tryingotunderstand
how smallholder yields could be improved, and how unlimited expansion in forest areas
can be avoided. Smallholders are a heterogeneous group, with diverse objectives and
often limited (economic) resources, all of which influence their commitmet to farming,
responsibilities and managemenpractices (Amrouk, et al, 2013; Curry& Koczberski,
2004; Molenaar et al. 2013). They are therefore an important target goup to study and
to understand (McCarthy, 2010)

In order to improve productivity and secure income, all the while trying to
minimize the amount of additional land required, best management practices (BMP)
need to be matched to the obj emdcticesthat of
allow the farmer to obtain maximum yields by managing their oil palms in the best
possible way, taking into consideration various environmental, social and economic
perspectives. By investigating current oil palm management practices in tfentext of
smallholder livelihood systems, opportunities or potential constraints to moving to a
more intensive and sustainable way of farming by smallholders can be identified.

To analyse the potential for improving smallholder yields in Indonesia, Wagémen
University and SNV Indonesia started a pilot project in 2014, for which farmers in two
research sites in Indonesia were selected to have experimental demonstration plots in
their field for several year s. O m effechom s e
oil palm growth, development and yields are closely monitored. A bordering second plot
is managed according to current farmers practices, serving as a control. One of the
research sites is Ramin, a village in Kumpeh Ulu district in Jambi proei®, Sumatra,
where a booming oil palm trade can béund (McCarthy, 2010) This village is the
research site of this particular study.
management practices are now antiow it will evolve how these will evolve over the

next yearsin response to the project implementation, a baseline study was done. This
comprised two parts: first, the current livelihood of farmers in the village was

produce
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investigated, with a special focus of the oil palm dependency of their livelihood.
Secondly, the curent oil palm management and marketing practices were explored.
To assess to what extent the farmers with a demonstration plot (hereafter called
"demo farmers’) are representative for the far
with a sampleofotherfar mer s i n the village (hereafter cal

The first goal of this baseline study is therefore to see if the group of selected demo
farmers is a good representation of te farmers in this village. We hypothesizé is very
likely that these farmers are more prosperous than the average farmer, since the
farmers are willing to help with this project and are thus probably more willing to take
new opportunities and risks. This would mean that farmers engaged in the project have
different endowments, constraints and objectives than other farmers in the village.

The second goal is to perform a general livelihood analysis of the farmers in the
village and to analyse the influence and role of oil palm in their livelihood.

The third goal is to g& an overview of the current management practices. This is
done for two purposes: firstly, to see if other farmers in the village also change their
management practices after implementation of the project, and secondly to see if the
control plot is managedby the demo farmers in the same way before the project asig
at the end of the project. Since the demo farmers will get training in how to best manage
their oil palm plots, it is very likely that they will also take these management practices
to other fields and other farmers. However, to be able to show the difference between
the best management practices and the current practices, it is necessary for the farmer
to manage the control plotin the same way they always did. It is therefore essential to
know how they managed their plots before the project startedto analyse if they
changed their current practices

The fourth and last goal is to show how the market structure for oil palm in the
village is set up. The way farmers are incorporated in theilppalm economy and their
dependency on the market for their income can influence their livelihoods.

To reach these goals, several research questions were raidsefore going to the area

1. Are the demo farmers representativeof the whole village?

a. How do the demo farmers differ from the random farmers regarding
income and properties?

2. What conditutes the livelihoods of these farmers?

a. What resourcesdo these farmers have access totural, physical,
human, financial and social capitaP

3. What is the role of dl palm in the livelihood of thesefarmers?

a. What did farmers cultivate before they started cultivating oil palm?

b. Why did they change to oil palm and what are the main reasons for
farmers to cultivate oil palmin generaf?

c. To what degree are the farmers ithe village socially differentiated, and
what is the role of oil palm cultivation in this differentiation - is it a cause
or an effec®

d. How do farmers construct their livelihood, incorporating both farm and
non-farm livelihood strategies? Can farmerbde lf-sufficient?

4. What are the current oil palm management practices of theandom farmers?

10



a. Which management practices do thguse and how do they perform
them?

b. What are the constraints that farmers have to deal with when it comes to
investing in best managment practices?

c. Are farmers willing to invest in their existing fields (for example, by
investing in B M P)’orswould they rather invest in enlargement of their
fields?

5. How is the market structure for oil palm in the villageset up,and how does this
influence the farmers?

a. How are farmers incorporated in the local oil palm economy?

b. What is the influence and powelof traders on the local economy?

c. Do farmers get a fair price for their products?

Based on what have learned in the village | willfind an answers to previous questions,
by firstly giving an historical perspective on the village, followed by a description on
how information was acquired (in the Materials and Methods section). In the Results
section, demo farmers and random farmers will be compad, after which the resulting
conclusions regarding the village livelihood will be presented. After showing the
influence of oil palm in the village, management practices will be discussed, along with
an overview of the institutional environment. A livelihood analysis in the discussion
segment towards the end of this paper will provide the answers found as a result of this
study.

1.2.Introduction to the study site

1.2.1. An historic perspective
In 1975 ethnic people living in Ramin sold their land to the governmen At that point,
the area was largely covered by forests. 86% of the random farmers who moved to
Ramin before 1990 state that there was forest on the land they received from the
government when they first arrived.

Regarding the surface area: every mana¢ér than 17 who transmigrated to Ramin
received 2 hectares of land from the government. People from Java transmigrated here
directly, as well as being moved here after first transmigrating to other areas in
Sumatra. For the first decades they planted ricehilli, corn, various kinds of beans,
sweet potatoes, peanuts, cassava, and other vegetables. In addition, farmers also
cultivated cash crops like rubberand sengon Albizia chinensis) a tree cultivated for
timber.

There was a cooperative in the villagewhich originated from the first wave of trans
migrants that occupied this area from 1984 onwards. However, shortly after the
introduction of oil palm in this area in 1996, the cooperative was met its end when the
leader died and the office burned down.rhportant documents and records of the
organisation all went up in smoke. There have been no similar initiatives in the village
since.
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Around the time of the fall of the cooperative, the village witness the rise of a mill. The
mill started working around the year 2000, and was owned by a Chinese man living in
Medan. When exactly he started building the mill or working with the farmers in Ramin
is unclear. People who had a land title for their fields could give a copy of this title to the
mill, which then worked as a contract. The mill then planted oil palm and in return, the
farmers sold their product to the mill in a plasma scheme, which meant that farmers
kept the fields they had. However, when the owner sold the mill in 2005, rules changed
and unrest ocurred between the farmers. In the end, no one in Ramin wanted to work
with or for the mill anymore, resulting in its abandonment in 2005. People kept the
fields that they used for the cultivation of oil palm, just like they had before the existence
of the mill.

As mentioned beforethe village currently has no cooperative. Farmers are independent
and fresh fruit bunches are brought to millsoutside the villagesince 2005.During this
research, all traders brought the FFBs tthe same mill, since it offes the best price for
their product. Themill, called Palmais located around 100km away from the village
Thetraders did not pay much attention to thedistance between the mill and the village,
but mostly to the price received at the mill.

1.2.2. Demographics
Data about the total population of the village were obtained from thenonografi desa
sheets with demographic facts about Ramin collected by people working in the village
office. The village consists of 397 households, of which 321 are involved in farming
(81% of the total). The village has a total of 905 men and 810 women (January 2014,
monografi desa. The village covers an area of 3325 hectares of agricultural land, 2213
hectares of which are used for oil palm cultivation (67%). Peat soils account for 8gof
the total area (2200ha of the total 3325ha).
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2. Materials and methods

In the study aren, the climate is hot and humidhroughout the year.The average
precipitation is lowest between June and Septemberh€ average annual precipitations
nearly 2500mm, in the driest months precipitation is still higher than 100mm. Average
temperature is around 27°C all year round(Miettinen et al, 2013). Average altitude in
Kumpeh Ulu is between 0 ad 20m above sea leve

For this baseline study two groups of faners and one group of traders were

interviewed. Firstly, the 6 farmers selected for participation in this project are
documented. Next, more than 10% of the farmers in the village are documented to get a
general idea of the livelihood in the area. Farmemsere interviewed about their

economic and social status and their current oil palm management practices. The group
of traders present in the village were also interviewed, to get a better understanding of
the market situation and to provide triangulationso as to confirm the information that

is given by both farmers and traders

2.1.Selection of farmerand traders
From all the farmers in Ramin, two different groups of farmers were to be selected.
First, six farmers were selected who were willing to cooperat@ the project on
analysing the potential forincreasingsmallholder oil palmyields in Indonesia. A second
group of farmers was then randomly selected to evaluate the economic and livelihood
situation in the village that could be compared to the six seléad farmers.

The sixdemo farmers were selected to host experimental demonstration plots, where
best management practices are tbe tested for a period ofour years. These
experimental demonstration plots will be compared to control plots, where the usda
management practices that were in place before this project started will continue to be
implemented. The farmers were selected after consulting with one of the leading
farmers in the village, who is also one of the participants himself. Selection was bdson
farmers’ willingness to | earn and participate,
risk of flooding (this was especially important); no peat soils; good planting material;
full stand of palms; no intercropping with tall trees. Following theseselection criteria
already points towards a selection bias, with the selected farmers being deliberately
different from certain non-selected farmers

Information about the farmers in the village of Ramin was obtained from the head of the
village office.Only four of nine IDregistration books were present. These covered 161
households and contained names of all the household members, their dates of birth,
professions and even their religion. Each book represented one of the nine districts in
the village.The five missing books were either lent to people who had shown interest in
them but never returned them, or had just vanished from the office without a trace. The
fact that only four out of nine books were available allows for a selection bias, because
not all districts were represented. Therefore, other research methods were considered,
like taking transects or stratified sampling, but these were less viable options, either
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because no homogeneous subgroups could be formed or because they were signifigantl
more time consuming (mainly since the fields were never close to the farmeidsouse).

Due to these considerations the decision was made to use the fouri€pistration books
after all.

To create the second group of farmers, a random selection was maderir other farming
households in the village (hereafter: random farmers). The goal was to interview at least
10% of farming households. Because the village consists of 397 households, of which
321 are farmers, at least 33 farmer households wer® be selectad.

To start, forty farmers were selected semrandomly from these ID-registration books.
The first farmer was chosen arandom by drawing a number between 1 and 4 out of
bowl. Next, every fourth farmerhousehold in the book was picked. When the registered
person in question was not a farmer, the next household was selected instead. Because
not all forty farmers could be found in the field, additional farmers were selected by
making a list of all farmer households in the books €161). These numbers were
randomized, and from the top of this list of randomized numbers, a number of
households were selected to make up the necessary total. In the end,88@mbers
(mostly the head of the householdpf different households were interviewedthat were
responsible foroil palm management practices. Mst of the time these members were
the heads of the household.

A list of the most often identified and important traders was obtained from interviews
with farmers. A total of eight traders were interviewed The researches had visited two
other traders before, when they were interviewed as random farmers.

2.2.Farmer interviews
To obtain the required information from both groups of farmers | did semistructured
interviews, making use of questionnaires. These questionnaires cened 4themes
(Appendix A):

Household and livelihood characteristics

Land properties and management practices of oil palm

Income and expenses of the household

Social, cultural and environmatal perceptionswithin the village.

PwbdPE

The first and third themes were mostly covered by quantitative questions. The

guestions asked were directed towards welldefined answers. For example, the question
of how many members the household has can still be interpreted in different ways.
Therefore we defined dsoukehobbeamemberpeopl e w
way dependent on the income of the household, without necessarily living in the house
(for instance, an older child studying in the city). The second and fourth theme
comprised more qualitative questions, promptng the formers to share opinions,
descriptions of problems they encounter and their reasons for making certain decisions.
These answers will be quantified when possible, or summarized to get an overview of all
the answers given to a qualitative question.ifice it is necessary to know how the

farmers execute their management practices, all common oil palm management
practices were enquired after, and attention was also paid to the farmers' explanations
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of which additional practices they performed, if any.

The interviews were conducted oneon-one, which allowed me to get more carefully
considered answers then one would when conducting a less personal survey. Working
with an interpreter, | tried to stay open minded and repeat questions if a particularly
unexpected answer was given, to make sure no informatiowaslost in translation. The
interviews took 1 to 3 hours per farmer to conduct, and most often took place during the
evening or during holidays, when farmers did not have to work on their fields. The pud
of the questions was to determine the reasoning behind certain practices, and to obtain
clear and unambiguous information from the farmers, which | could later compare with
future measurements.

To see if the information on income, costs and expensesopided by the farmers was
reliable, | also did triangulation by asking for total fertiliser costs and costs for all
fertilisers separately. In addition, | asked where they bought their fertilisers and
checked the prices in the local stores and with the aders, who were often the providers
of fertilisers in the village.

2.3.Trader interviews
To analyse the market structuren the village, traders were asked about:

The domain of their trading

The way they manage thérade

The management practices of the farers they deal with
Their expensesand the credit they provide.

PwbdPRE

These questions were all presented in one questionnaire comprised of 4 sections
(Appendix B). Interviews with the traders took half an hour each to conduct.

2.4.Mapping
An historical overview ofthe village was obtained when farmers touched upon this
subject during the interviews. More sensitive questions about the rise and fall of the
local mill and the previous existence of a cooperative were asked during chats with the
farmers | stayed with ovenight, since the circumstances allowed for an atmosphere of
mutual trust to be created, more so than during the more businedge interviews with
the other farmers.

During the interviews with demo farmers, a map of the area was drawn up, showing the
location of their house and the distance to their fields, including the ages and types of
the oil palms per field. This was done to get the information on their fields as clearly
represented as possible, to find out how they think their fields are situated ithe village
area, and to create an intermezzo between the rest of the questions.

GPS data were also collected to create a map of the village and to illustrate the location
of the village traders. This was done with a Garmin eTrex 10 GPS device. A mapb Was
provided by the head of the village was used to get a general idea of the layout of the
village. This map, however, was a black and white document that mostly showed the
original transmigration plan. These maps are shown in the results section.
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2.5.Communication

A student from the Jambi University faculty of agriculture wakired to translate for us.
Apart from English, she also spoke both Bahasa Indonesia and a Central Javan language

2.6.Data analysis
The program SPSS was used for the statistical analys#ghe data. For the analysis of
variance, an ANOVA was carried out, using a threshdidvalue of < 0.05 to declare
effects and interactions to be significantlf data were skewed, a log transformatiomwas
done to normalize the data. The output of the amgses can be found in AppendigsC, D
and E

A descriptive analysiswasconducted by using Microsoft Exceto describe

correlations and socio-economic characteristicsthat were observedin the research
area.

Asmentioned above sixfarmer households hae been selected to participate in an oil
palm management and yield improvement project, so calledemo farmers. Another 39
farmers have be@ randomly selected for interviews, so calle¢dandom farmers'.

Firstly, we will show whether demo farmers arerepresentative of all farmers in
the village by looking at their land size and income. Next, an analysis of the data on the
livelihoods in the village and data that contribute to a better understanding of the social
differentiation is presented. In the vilage, 97% of the farmers cultivate oil palm, which
makes it an important part of the income and livelihood of the farmers. A more-depth
report about oil palm management and oil palm as a contribution to the livelihoods of
the households in the villagas then provided.
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3. Results:A farmers comparison

In this section, the demo farmers are compared to other farmers in the village. The two
criteria that are being compared are the total hectares of land used for oil palm
cultivation owned by the respectivefarmers, and their total monthly income
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Figure 1A. The distribution of hectares of oil palm per household of random farmers (n=39) and demo
farmers (n=6). B. The distribution of total income per lousehold of random farmers (=37, 2 have missing
data) and demo farmers(n=6). Both groups of farmersare set to atotal of 100%.

On aveage, the random farmers have 4. hectares of land while the demo farmers have,
19.0 hectares. Distributing random and demo farmers based on farnee in hectares per
household in a graph(Figure 1 A) shows that random farmers are skewed towards the
lower end and the demo farmers towards the upper end. Demo farmers differ greatly
from average farmers in the lage when hectares/househdd (Figure 1A) are compared
(p < 0.05) and when total income per household is comparedFigure 1B, p < 0.05)
(Appendix Q). This meanghat the selection of farmers involved in the experiment is not
representative for the whole community.
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4. ResultsVillage livelihood

4.1.Village, irmer and householdcharacteristics
In each secton, we will clarify whether the data have been analysed for all farmexs
not (n= 45; only demo n = 6, or only random farmers n = 39). Furthermorbgecausethe
demo farmers are not representativefor the village,they mayinfluence averages for
yield, income and other wealth indicators. Thereforaghey are only included in
correlations.

The average number of household members (n= 39) was 4 (4.23), in a range between 2
and 6. The heads of the households had an average age of 48, but this ranged between
22 and 80. Two major settlements may be observed in the village

18
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< A X
g 12 A
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= 10 Al
o A X X By themselves
o 8 A L
Q A X OJLocal transmigration
E 6 A
> AL X A Transmigration
4 A
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1970 1980 1990 2000 2010
Year of arriving in Ramin

Figure 2 Accumulation of farmers thatsettled in Raminseen through the yearseither located in Ramin by
the government through (local) transmigration or migrated by themselves(n=39).

The first settlement was mainly a governmental (locatransmigration post, settled
around 1982-1988; the second was settled by people that immigrated spontaneously
around 2000-2003 (Figure 2). Many farmers in this latter group came here looking for
new opportunities; mostly to look for a job, but also to change their lives and find new
ways to ensure their incomeln the same time, an oil palm mill startedn the village and
oil palm was more widespread inroduced. Therefore this second migration might be
driven by oil palm, which created more livelihood opportunities in this rural areaMany
of the current farmers joined the transmigration together with their parents and are
now starting their own families in Ramin. Almost all farmers came from poor
backgrounds when hey transmigrated, looking for better opportunities inrural areas of
Sumatra.

19



4.2.Land use change
Although most of the farmers that moved to Ramin between 1973 and 1999 currently
cultivate oil palm asthe main crop on their field (95%),they usually started out with
various other crops, like rice, rubber and vegetables
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Figure 3 Farmers who moved to Ramin between 1973 and 1999 describebeir current land use, the
previous land use and the land usthey started with (n=28). Vegetables in the current land use are most of
the time intercropped with oil palm and half of the farmers do sell thee vegetables(chili, long bean and
cucumber).

Prior to this, rice and rubber were cultivated here in small quantities, but most of the
area was covered by forest. The farmers that cultivate oil palm also practice
intercropping with vegetables and fruit trees like cacao Theobroma cacaaq)duku fruit
(Lansium parasiticum) durian (Durio zibethinug, coconut (Cocos nuciferagand banana
(local Musacultivars) (Figure 3).
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Table 1 Current agricultural land use in Ramin(n=39). Vegetables consisof: chili, long bean, soybean,
tomato, cucumber, cassava or peanuts. Fruits treesrist of: durian, duku, coconut or cacao.

Agricultural land use

Percentage of

farmers
Doesn’t cultivate anything 10%
Vegetables only 3%
Oil palm 87%
Fruit trees (independent or intercropped with oil palm) 38%
Vegetables (independent or intercroppedvith oil palm) 41%
Vegetables grown for selling 15%

Out of all the current farmers, 10% has no land to cultivate crops. 87% grows oil palm,
which is often intercropped with vegetables or fruit trees in small quantities. Small non
productive oil palm trees are very often intercropped with vegetables like beans and
chili, to create an extra income. Only 3 % of farmers cultivate vegetables only.
Vegetables are grown by 41% of the farmers, but only 38% out of these 41% sell them.
38% of the farmers also grovs fruit trees like duku, durian, cacao or coconut in their oil
palm fields or in their farmyard. Fruits are sold very rarely. No staple crops like rice are
grown in the village (Table 1). What also changed was the possession of land area.
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Figure 4 Land division among farmersin 2006 and 2014. Data from 2014 are extrapolated from the random
subsample(n=39). Data from 2006 are exact numbergn=693).

In 2006 the majority of farmers in the village owned between 1.6 and 2ifa of land.
Within 8 years, the number of farmers owning between 1.6 and 2tta of land had
dwindled down to only a third of what it was in 2006. In addtion, more farmers own
less than 0.5ha of land and more farmers own between 3 and 3a and more than 1tha
of land (Figure 4). Instead of an equal division among the farmers, with most of them
owning around 2 ha of land, some farmers sold their lands while others procured more
for themselves. The reasons farmers have feelling their land are often related to
health issues or debts. Another cause for the increase in thember of farmers with less
than 0.5ha was voluntary immigration. All five farmers that have 0.2%a or less moved
to Ramin by themselves in 2001 or 2003with all of them coming here to look for a job.
Most people that were transmigrated here by the government receivedI2a of land
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4.3 .Wealth differentiation

If we take a closer look at the issue dand division, we can see that there is income
differentiation at play.
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Figure 5 Division of farmers population, total income, total land area andotal oil palm yields for groups of
farmers with different land areas(n=39).

Of the random farmers, 18% owned more than Ba, which wa 57% of the total amount
of hectares, whilethey were earning 63% of the total income and getting 65% of the
total oil palm yield. Fromthe farmers 49% had less than 4.ha. These farmers gol15%
of the total income and owred 14% of the total land area. Theynade up for 8% of the
total oil palm yield. Compared to 2006, when most farmers owned between 1.6 ancha
of land, there is now a higher land differentiationFigure 4 & Figure 5), which can be
associated with a highelincome differentiation.

4.4.Food ®If-sufficiency
No rice was cultivated in the village. None of the farmers were cultivating rice and no
rice fields were observed. Out of all the 39 farmers, only 1 was fullglé-sufficient when
it came to vegetables and meat. Other farmers intercropped vegetables with small oil
palm. Vegetables cultivated were chili, long bean, soybean, tomato, cucumber, cassava or
peanuts, grown in small quantities and most often providing oy a small percentage
(5%) of their basic needs. Many farmers did not grow any vegetables, nor was there a
central market. Groceries could be bought at local shops, and from salesmen with big
cages on the back of their motorbikes, packed full of fruits anvegetables. These are
regularly seen driving through the village, selling their goods.

When it comes to meat, the situation was slightly different, since most farmers kept at
least some livestock
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Figure 6 Division of chicken duck and goat over the farmer's population separated by farm sife = 39).

Most of the farmers were selfsufficient regarding meat(Figure 6). Chickens and ducks

were mostly equal ly dpopdlation.tiNone ef the farmezsrwithche f ar mer
larger estate had goats, but many farmers with a land size between 2.0 and Ba0did.

Only one of the farmers with more than 6.®a owned a cow. All chickens and ducks

were mostly eaten by the families themselves, ahoccasionally sold. Goats were more

often sold, but mostly also kept for household consumption

4.5.Reasongo switchto oil palm
The main reason for farmers taswitch to oil palm (41%) is that other farmers,
neighbours or family members also decided to cuiltate oil palm. Another often heard
reason (41%) was that vegetables and rubber are very labour intensive and have a
relatively low production compared to oil palm. Vegetables create the added problem of
being eaten by animals. Thus, overall, oil palm gise higher production and costs less
labour. Two other appealing characteristics of oil palm production is that it gives
farmers good prospects and a higher income (cited by 15% of the farmers as a reason
for switching) and that the mill provided seeds andhe right conditions to grow oil palm
(a reason cited by 4%)

4.6.Investment from savings antdorrowed money
Out of all the random farmers, 64% said they had no savings (n=39). The farmers that
saved money (36%) most often just simply saved it (10% of all thfarmers), used it to
build a new house (8% of all the farmers) or s
of all the farmers). Only 5% of the farmers saved money to buy new fields. The
remaining 5% spent their profit on various basic living expensednvestments from
borrowed money show a different pattern

Furthermore, none of the farmers were reliant on remittances. It happened more often
that they supported someone else (a child, a family, parents) with money they earned.
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Table 2 The allocation of borrowedmoney, from the bank or from traders, as pecentage of total farmers
(n=39). The percentage of the income source that is used to pay back the borrowed money is also shown

Bank Traders
New oil palm fields 12% 1%
Fertilisers 0% 23%
Goods 10% 3%
Healthcare 0% 8%
Paid back by income from oil palm 71% 100%
Paid back by other income 29% 0%

Large amounts of money (over 2@nillion IDR) are borrowed from the bank. However,
more farmers borrow money from traders, usually 6r buying fertilizers, or for financing
treatment for acute health issues. Money that is borrowed from traders is always paid
back from oil palm income. Money received as a loan from the bank is also paid back
from other income sources, like trading FFBsenting machinery or driving trucks with
FFBs to the mil (Table 2).23% of the farmers borrow money from traders to buy
fertilizers. 36% of the farmers also borrow fertilizers from their traders. These
fertilisers are also paid back with oil palm income. Besides borrowing money, 18% of
the farmers also bought goods like cars, motorbikes or fridges on credit from salesmen.
They pay these loans in monthly instalments, with the income generated by oil palm
cultivation.

4.7.Income
Focusing on the origin of the farmers, we can observe income differentiation between
different groups.
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Figure 7 Total monthly income divided over locas and Javanese peopleho moved to this area themselves
or were (locally) transmigrated here by the government(n=37. Two transmigrated Javanesdarmers are
not represented in the graph because their incomés >40million IDR per month).
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Out of all 39 farmers, 74% originated from Java. 8% came from surrounding provinces,
and only 18% originated from this very area (for instance, from neighbouring villages).
Farmers in the subsample who were originally from Java now receive 92% of the total
income, while the 26% local farmers have only 8% of the total income share. All ldca
farmers stay under the 6 million IDR income per month, while the Javanese can also be
found above this level(Figure 7, Table 3. When comparing amounts of hectares owned
by locals and Javanese, both the spontaneous migrants and the governmental migrants
no difference among these groups is observed

Table 3. Division between locabnd Javanese people in Ramimased onthe number of people the income
from oil palm and hectares of oil palm(n=39).

Locals Javanese
Percentage ofdrmers 26% 74%
Income from oil palm 8% 92%
Hectares of oil palm 11% 89%

Around three quarters of the population originates from JavaThis is, however, not in
line with the total income they get from oil palm and the amount of hectares for oil palm
cultivation that they own, which is around 90% of the total income from oil palm and
hectares with oil palm. The Javanese thus receive the biggest share of the economic
wealth.
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Figure 8 Total income of the household (million IDR/maith) compared with the total amount of hectares
each householdbwns (n=42. Two farmers areleft out due to missingdata. Another farmeris not
represented in the graph and also not in the regressigrdue tohis extremely high income andhigh amount
of hectares owned When this farmer was included, Rwas higher).
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As we have seen in the part owealth differentiation, the total amount of hectares and
the total income seem to correlateWhen set out against each othetthe totalmonthly
income of villagers positively correlates with the amount of hectares theyown (Figure
8). This implies that most income also comes from their fields.

4.8.0il palm dependency

Income from oil palm yields in Ramin is high and accounts for ¢hmajor part of the
income of the farmers.

100%
90% - —
80% - —
S 70% - —
€ — :
T 60% - O Other sources of income
e 50% -
o BIncome from oil palm
© 40% - related labour off farm
S
o
2 30% - B Income from oil palm
related labour on farm
20% -
W Income from oil palm
0, |
10% yields
0% T T T T
Csofb CSQ% 60’} Q\Q’b 60’2»
Q'\,. bﬁ" Qf,). '\9. ,\Q‘
Q N % (O.Q' 7

Figure 9. The percentage of the farmées income coming from oil palm yieldspil palm related work on- and
off farm or other sources Farmers are grouped based on the land area they own=39).

In total, 97% of therandom farmers own oil palms and62% of them indicate that oil

palm yields are the most important income source for their families. Another 23% is
working in fields of other farmers and earns the major part of their income thre. These
are the farmers with the lowest land sizesBecause oil palm needs to be managed,
brought to a mill and processed, the total productioralso determines the income for
other people of the oitchain. Therefore | defined oil palm related labour asither

working for someone in their fields(on farm) or trading the fresh fruit bunches(off

farm) (Figure 9). Farmers with the highest land sizes were engaged in oil palm transport
and trade.
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5. Results:Oil palm

From the total income of the random farmers (n=39), 84% comes from oil palm yields
or from on-farm or off-farm labour that is in some way related to oil palm. Therefore

this crop is of major influence on the livelihood of this village and demands further

exploring.

5.1.Income from oil palm

When we consider income from oil palm yields and total amount of hectares of oil palm
per household, a stronger relation is found than between total income and total amount
of hectares. Because of thisye conclude thatmostincome comes from oil palm Figure
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Figure 10 The correlation between monthly ncome from oil palmand hectares of oil palm per household
for all data (n=42. Two farmers are left ou due to missing dataand another farmer is not represented in the

graph, due to his high income and hectares owngdB. For a subset ofthe data (n=40), where income is

lower than 16 million IDR per month
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The variation of incomefrom the sameland sizecan besubstantial (Figure 10) and

needs further exploring.The two farmers with 12 hectares each show an income
difference from oil palm yields of more than 10 million IDR per month. First of all, the
farmer with the lower income has 12ha of peat soils, while the farmer with the higher
income has 12ha of mineral soils. Secondly, the farmer with the lower income told me he
had just bought 6ha of norproductive oil palm fields. Because he only just started to
manage hese fields they have yet to yield a production, which clearly explains his low
income (which seems incongruous when his large land size is taken into account)

Table 4 and 5 showactual practices, which are compared to recommended practices
Five classeswere made: Very good, Good, Ok, Badry bad. The rangegeaches from
totally in accordance with recommended (very good) to farthest away from
recommended practices (very bad).

Table 4. Here are compared: the income, soil type, teeage, drainage, weeding, pruning (where tree age is
taken into account) and fertilization of the six farmers with four hectares of oil palm

Income

(million Pruning vs.

IDR/month)  Soil type Tree age (y) Drainage Weeding tree age Fertilisation
12 Peat 4 Good Bad Ok Ok

2 Peat 14 Bad Ok Good Bad

45 Peat 5&9 Good Good Good Very bad

6 Mineral 4&12 Good Bad Ok Very bad

8 Mineral 3&7 Good Bad Ok Ok

10 Mineral 10,15 & 22 Good Bad Good Ok

Oil palm income fromfarmers with four hectaresalso shows a largerange- between 1.2
and 10 million IDR per month.The soil types can explain the major differenceThe three
lowest monthly incomes come from peat soilswhile the three highest incomes are
earned from oil palm on mineral soilsFor mineral soils the income differentiation seem
to further increase according to bettermanagement practices andertiliser type and
amount applied. Here,alsotree ageplays a role in tdal income from oil palm yields The
way farmersfertilise on peat soils is neglihle: only small amounts of NPK (15:15:15)
are added and often even more organic matter. However, pruning, weétg and a welt
managed drainage can make a difference tiife age of the treds takeninto account
(Table4).

For farmers with two hectares, the right combination seems to matter the most. Farmers
with mineral soils have higher income from these fields, but combined with good
fertilising and good management practices the differences between the soils che

further explained (Table 5).
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Table5. The ten farmers withtwo hectares of oil palm are comparedh regards totheir income, soil type,
tree age,and their relative management fordrainage, weeding, pruning (where tree age isaken into
account) andfertilisation . Mixed soils are both peat and mineral soils.

Income

(million Tree age Pruning vs

IDR/month) Soil type ) Drainage = Weeding tree age Fertilisation
0.0* Peat 10 Bad Good Bad Bad

0.2** Peat 7 Bad Bad Ok Bad

1.0 Peat 23 Good Bad Ok Ok

1.0 Peat 10 Bad Bad Good Ok

1.0%** Mixed 13 Bad Ok Good Ok

15 Peat 18 Bad Good Bad Good

25 Unknown 13 Good Good Good Ok

3.0 Mineral 14 Good Bad Ok Good

35 Mineral 6 Good Ok Ok Bad

50 Mixed 13 Good Bad Ok Very good

* This farmer just bought fields with oil palmfrom other farmers, palmsbore no fruits yet.
** Income from only 90 oil palms. *** Income from only 160 oil palms.

If we focus on the part of the income that is not earned by oil palm harvest, farmers with
small or no areas with oil palm have more than 65% income from other labouFigure

11).
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Figure 11 Average income thatdoesnot come from oil palm yieldsand income thatcomes from on and off
farm labour (n=39), divided over groups of farmers with different land areas.

Most of thislabour consists of oil palm related labou(48%). Because more farmers
own biggerareas under oil palm(Figure 4), the demand for labour increased and
farmers with small or no fields work onfields of other farmers.For the higher end,
farmers could afford to buy a truck to trade
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Table 6. The division of farmers from local andJavaneserigin, over mineral, peat and mixed soiland the
income of oil palmper hectare for the different soil types and origins(n=7 for local, n=26 for Javanese, 6
other farmers had missing data)

Locals Javanese

Percentage of Income from oll Percentage of Income from oil

farmers palm* farmers palm*
Mineral soil 43% 58% 46% 64%
Peat soil 57% 42% 31% 16%
Mixed soll 0% 0% 23% 20%

*Income from oil palm per hectare of oil palm

Although Javanese havahigher share of theincomes(Table 3)they do not have more
income fromthe same soil type if you compare them with locdarmers (Table 6). This
implies they do not necessarily use better management practices to create this higher
income.

5.2.Factors affecting ields
Becausethe origin of farmers does not explain differences in yields, wavestigated two
other factors that might determine these differenceslevel of educationand soil type.
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Figure 12 Average annual yield per hectare for farmers with differeheducation levels for random farmers
(n=33. Sixfarmers are left out due to missing data on yields) and demo farmers (n=6ne farmer is left out
because he had only young oil palm tregbat were not producing yet).

Whenwe link the average yield per yerto the level of edication, farmers that studied
at the University had on average a higher yield per hectare than people with lower
education.This, however, isnot significant (Figure 12). The trend suggests thatarmers
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with the lowest and the highest level of education produckest Farmers who did not
finish elementary school have probablymore incentives and personal framing
experienceto produce more. Farmers that studiedat the university all had an agronomc
background and technical knowledge about farmingwhich might explain their higher
production . The lowest production per tectareis associated withpeople who studied at
high school,which might be explained by a lack of professional agronomic education
and alack of personal cultivation practice due to time spend in school instead of time
spend at the farm.
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Figure 13 Ton of fresh fruit bunches per hectare per year for different soil typegn=22 for random farmers.
Missing farmers have mixed soilspr no fields with oil palm. N=5 for demo farmers One farmer isnot taken
into account, because he had only youngnproductive oil palms). Significant differences (p<0,0) are
indicated with different letters.

Whenthe average anmial yield is ompared over different soil types, we found that
production on peat soils issignificantly lower than on mineral soils (Figure 13). The six
demofarmers all had mineral soils,and no (significant) difference is found between the
yields of demo farmers and random farmers on mineral soils (AppendiR)

5.3.0il palm management practices
Farmers in the area never received angollective training or information on how to
managetheir oil palm. Most practices ae copiedfrom other farmers, neéghbours or
family membersin the area To evaluate these actual practices, | will first discuss the
best management practices for oil palm.

5.3.1.. at &hd actual practices

The best management practiceshat should be appliedare dependent on soil structure,
age of the tree, water availability, infrastructure, labour availability and many more
factors. However; some main practices can be listed as a guideline. The next summary
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gives a list of these maimpractices, focused on ther@a of thisstudy. For the full list and
explanations of thesepractices| advise to consult the Rankine and Fairhurst (1999)
BMP handbook for oil palm

Pruning

Weeding

Insects and pests

Harvesting

Planting material

Fertilisation

* For trees with different ages, different guidelines are available.
For each tree there is aroptimum number of leaves that should
be maintained

- Trees ofless than 4 years: no pruning.

- Between 5 and 7 years: B rings below the last ripe bunch.

- Between 8 and 15 years: 2 rings belowthe last ripe bunch.

- Olderthan 15years: 1 ring belowthe last ripe bunch.

* Pruned leaves should be stacked in a box shape in the field. This
makes the nutrients and organic matter more spread out and the
leaves to decompose fasr.

* Only a clear circle needs to be weeded around the tree as well
as access and harvesting paths, which are all used to improve the
harvesting processA ground cover onthe rest of the field can
prevent the soil from eroding and works as a safety net for
nutrients. Leguminous weeds should also be left between the
trees as they can bean extra source of nitrogen.

* Woody weeds need to be pulled out or killed by a herbicide,
which is best done for the entire plantation.

* Pests and diseases should be monitored. For example: damage
by rats should be ket below 20% of theF F & °

* Should be done every 10 days.

* Empty fresh fruit bunchesshould bebrought backfrom the mill
and putback inthe field.

* Teneraseedsshould be planted.

* The amountof fertilis er that should be applied, depends on the

soil type, age of the tree and the harvested amount of fresh fruit
bunches. Next to N, P and K also Mg and B should be added. K and
N are the most importantfertiliser s to apply.

Actual management practices of te random farmers are described inTable 7. Fertiliser
data are not foundin Table 7, because application was widesgrad and more complex to
describe.Therefore this will be analysed inseparatetables graphs in section 5.3.2
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Table 7 Different managementpractices that are asociated with oil palmare listed. Descriptions showthe answers that were giverby the random farmersand the percentage of the
farmers that gave thatcertain answer (n= different for all specifics.Farmers missing either did not know(e.g. because hired labour executed these practicem) data were missing.

Management Percentageof farmers
practice Specific Description that gawve this answer
Pruning Pruned part (n=33) Oldest leaves (yellow or death) or (secondpwest ring 55%
1 or 2 rings underneath FFB 27%
Small trees: 2 rings under FFB, large trees: 1 ring under FFB 18%
Pruned fronds (36) All collected in onedirection in the field 94%
Collectedoutside the field 3%
Collected in on one pile 3%
Pruned by whom (n=33) Pruned by themselves 55%
Pruned by hired labour 45%
Weeding Weeded part (n=36) The total plantation 67%
Small weedscircle around the tree, big weedstotal plantation 17%
Circle around the tree andharvesting) path 14%
Doesnot weed 3%
Weeded by whom (n=34) Weeded by themselves 59%
Weeded by hired labour 35%
Weeded for 50% themselves 6%
Insects Problemswith ants Yes, does nothing about it 55%
(Formicidaé or beatles No problems 30%
(Oryctesrhinocerog (n=33) Yes, they use salt against ants and beetles 9%
Yes,(unknown) insecticide used against beetle 6%
Pests Problems with Rats Rattus) or | Yes, does nothing about it 76%
Wild boar (Sus scrofa(n=34) Yes, does something about it (but doesn't use pesticides) 9%
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No problems 9%

Yes, uses pesticides 6%

Harvesting How often harvested (n=33) Once every two weeks 100%
Empty Fresh Fruit Bunches Are put back in the field/around the trees 70%

(that are left in the field after Nothing is donewith the EFBs/doesn't know 24%

harvesting) (n=33) Are burned to create smoke fotheir goats asmosquito repellent 6%

Harvested by(n=33) Hired labour/traders 61%

Themselves 39%

Fruit sold to (n=35) Trader 91%

Mill 9%

Oil palm Type of oil palm (n=34) Doesnot know 41%
characteristics Mix of Duraand Tenera 29%
Dura 18%

Tenera 12%
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Most farmers do pruning and weeding, although not always the way it should be
weeded or pruned (see BMP's |listed above). Mo s
prune only the yellow and old leaves.

Furthermore, most farmers have problems with beetles and ants (70%Jput
79% of the farmers that have problemswith these insectsdo nothing aboutit. To clear
their trees from beetles or ants they usedsalt or pesticides

Even more problems are found with rats and wild boar (91%f the farmers
indicate this as a problen), and even less is done about these pests; 84% of the farmers
do nothing. Farmersthink that rats and wild boar arenot a problem or they donot know
how to prevent these pests from eating fruitsHowever, the remaining 16% used
different practices to prevent loosefruit s or young oil palmsfrom being eaten by wild
boar. Loose fruitscomefrom overripe bunches which then fall onto the groundandthe
young leavesof small oil palmsare tasteful and accessible for wild boardBarn owls can
be found in the aea, but farmers do not know the importance of these birds as
predators of rats. One of the farmer®ven shota barn owl, whenthe bird was making
too much noise in the farmyard.

Harvesting is done every 14 days and fresh fruit bunches are soldtraders
most of the time (91%) (Table 7). Loose fruits are oftenleft in the field by harvesting
teamsand are either collected by family membergwife, sisters) of the farmers orby
children who earn moneywith the collected loose fruits.

Furthermore, not always the right planting materials are planted. Most farmers
do not know what they plant and often they still plant Duranstead of Tenera

Lastly, management practices are very oftecopied from other farmers or
family. This is a main reason for farmers to execute certain management practices the
way they do.
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5.3.1. Fertiliser use and associated costs
Nine farmers did not use any fertilisers the past year, either because they had no oil
palm fields, they did not haveesnough money to buy fertilisers from or they did not use
fertilisers yet. Most farmers apply NPKfertilisers.

Table 8 Fertiliser use by percentage of random farmerén=34. Five farmers had no oil palm fields to apply
fertiliser on). Amounts applied per application and per yearare given per tree.

Applied (kg) per Applied by (% of
application/tree Applied per tree/year farmers)
NPK Phonska (15:15:15) 211 3.65 79%
NPK Mutiara(16:16:16) 1.80 4.08 29%
NPK Mahkota (13:8:27) 1.75 1.00 26%
Urea (46% N) 150 1.88 15%
ZA (21% N) 150 2.75 8%
TSP (45% P) 150 250 6%
SP36 (36% P) 1.00 125 6%
KCL (60% K) 1.73 238 18%
Borat (11.3% B) 0.02 0.03 15%
Dolomite (18% Mg) 261 345 47%
Petroganik (12.5% C¥ 347 3.59 26%

*C-organic: 12.50%, C/N ratio: 15 (www.petrokimia-gresik.com/Pupuk/Petroganik.Petronik)

79% of the random farmersapplied NPK Phonska (15:15:15), which is a subsidized
fertiliser for annual cropsfarmers (n=34. Five farmers had no oil palm field to apply
fertilisers on). The average amounapplied is 211 kg per tree per application. For a
year, the averagepplication is 3.65 kg per tree.Farmers apply two other brands of
NPK These ardNPK-Mutiara (16:16:16), which is appliedby 24% of the farmers and
NPK-Mahkota (13:8:27), which is appliedby 6% of the farmers. These ker NPK
fertiliser s are applied by 29% of the farmers (n=34), from which 90% also apply NPK
Phonska.Someof the farmers also applyN, P and kseparately:Urea (46% N), ZA (21%
N,24% S), Triple sugrphosphate (456 P,Os) or KCI 60%K20). Though, aly two
farmers applied all three N, P and K togethefT@ble 8).

Moreover, other important fertilisers are applied as well. lomite (18% Mg) is
applied by 47% ofthe random farmers, but only those with lower yields(Figure 15).
Boron (11.3% B)is usedby 15% of the farmers. Petroganik(12.5% C)is applied by 26%
of the farmers, from whichthe larger share 66%) have peat soils.
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Table9 The amountof nutrients that are appliedon average per tree per yeafor different soil types. The
recommended applicationfor mineral and peat soilsis given.

Oil palm farmersthat
apply thesenutrients  All Oil Palm farmers

Average Average
applicatio applicatio Recommended
n/treelye n/tree/lye  application (min-
Nutrient Soil type N ar* N ar* max)/tree/year**
Nitrogen (kg)  Mineral 13 091 15 0.79 1.25-1.50
Peat 9 085 12 063 1.25-150
Mineral, peat
or mixed 28 082 34 067
P205(kg) Mineral 13 081 15 0.71 0.23-0.30
Peat 9 067 12 050 0.30-0.40
Mineral, peat
or mixed 28 0.75 34 0.63
K20 (kg) Mineral 12 0.88 15 0.70 1.75-2.25
Peat 9 067 12 050 245-3.15
Mineral, peat
or mixed 27 089 34 071
MgO(kg) Mineral 3 076 15 0.15 0.50-0.68
Peat 7 0.67 12 0.39 0.00-0.50
Mineral, peat
or mixed 12 0.66 34 0.26
Boron (g) Mineral 2 311 15 041 11-22%**
Peat 1 113 12 0.09 11-22%**
Mineral, peat
or mixed 5 3.05 34 045
* Despite a congstent lower fertiliser application on peat soils than on mineral soilsthis differenceis not
significant (Appendix E).

** Based on Rankine and Fairhurst (1999): Replacement of nutrients removed
*** Prevention of B deficiency

Compared to the recommendd amounts,the amounts of N, P, K, Mg and B that are
applied by the farmers show a lack in nitrogen, potassium and boron. The amounts of
phosphor and magnesium that are applied are higher than needeiigble 9).

And despite a consistent lower fertilisationon peat soil compared to mineral soils, there
is no significant difference between the two soils.
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We divided thefertiliser application over peat and mineralsoils (Error! Reference
source not found. ).
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Figure 14. Fertiliser applications for a range of oil palm yields divided over peat (A) and mineral (B) soils.
Boron is left out, since only small amounts are applied. A. On mineral soils, none of the farmers applied NPK
(13:8:27), SP36 or Petroganik (n=14, faners with mixed soils or missing data are left out). B. On peat soils,
none of the farmers applied KCI, TSP (n=11, farmers with mixed soils or missing data are left out).

Remarkable is that organic matter (petroganik) is only added by farmers with peat gs.
Furthermore, more people with peat soils apply dolomite on their fields, than those with
mineral soils. Yet, farmers with peat soils do not apply KCl or TSP on their soils.

Overall, when we look at the use of fertilisers by the farmers, the variatiom yields can
hardly be explained by a different use of fertilisers, since no trend is seeRigure 14,
15).
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Figure 15. Fertiliser applications for a range of oil palm yieldsn FFBs Boron is left out, since only small amours are applied (n=32, rest of the farmers did not applfertiliser, or had

no oil palm)
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Within the whole yield range, a similar amount of NPK is used per tree per year.
Farmers that invest in dolomite are all in the lower segment of the yield range and as
can be seen, only few farmerapply KCI, Urea/ZA or TSPKigure 15).

To do triangulation, the expensesor fertiliser s are determined in two different ways.
Firstly, the expensesthe farmerthinks he has( t h e e‘r fs a rgmees@asked for and
afterwards the expenses they should havewere calculated( * ¢ a | ¢ Figueetle.d ' )

Average expenses on fertilizers per hectare

Expenses (million IDR/year)
N w ES a1 » ~ (o]

=

h L ‘% A

<11 1.1-20 21-30 3.140 4160 6.1-90 9.1-120 >121

o

H Calculated O Farmers guess

Figure 16 Average expenses (million IDR/month) orfertiliser s per hectae for farmers with different areas
of oil palm. Calculation is made based on information given by the farmer. The farmers guess is what they
said they spent orfertiliser s per year(n=34, 5 farmers with no fields are left out)

Farmers know they have to gply ‘fertiliser’, but they do nd know which fertiliser

should be applied.Therefore they often applythe cheapestfertiliser, regardless of the
composition. The cheapest fertiliser available in Ramin is dolomitd=ertiliser application

is copied from other farmers or traders. The major issue is money, or actually the lack of
money, that keeps them from applyindertiliser s that contribute to a higher yield.

Farmers guess their expenses are much lower than the expenses they make for the
amounts of fertiliser applied, if applied. This can imply that farmers even apply less than
they say they do.
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5.3.2. Labour for BMPs
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Figure 17 A. Average labour hours/hectare foweedingfertiliser application, pruning and harvestingfor the
demo farmers. B. Average labour costs/hour fothe different management practices. C. Average labour
cost/hectare or labour cost/ton for different management practices. The bar ngresents the standard
deviation (n=6).

Labour costs per hectaraare low for weeding or applyingfertiliser s, whencompared to
pruning (Figure 17C). As for the latter more labour hours are required(Figure 17A)
against higher costs/hour (Figure 17 B). Averagecosts per hour for pruni ng are the
highest, on average 3519 IDR. For applyng fertiliser on average 9.623DR is paid per
hour. Costs of pruning arehighly variable (Figure 17C). Pruning is often calculated per
tree and is dependent on the age of the palniihis type of labour asks for a skilled
labourer. If the tree is older and taller the tree isdifficult and harder to prune and

pruning getsmore expensive.Therefore, there is no standard hourly rateFarmers in the
subsample have oil palms with different ages. Because the trees do not have the same
age also harvesting costs per hectamiffer as older trees have higher yields.
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Figure 18. Average division of household and hired labour for different management practicésr low (n=
20) and high (n= 13) income classesFarmers either hire all labour, or do everything themselves for each
practice, (due to missing datan=32 for applyingfertiliser s and weedingn=33 for pruning and n=34 for
harvesting).

Ift h e f Boomeeighigher, more practices are done by hired laboulf.the income is
lower, more practices are done by household labouA low income correlates with a
smaller land sizefor oil palm (Figure 10) and small landsizesare more easily managed.
Owners of larger land sizes however need more hired labouCompared to the other
practices, harvesting is mostoften done by hired labourand, fertiliser s are mostoften
applied by household labour(Figure 18). In the lower incomesegment 40% of the
farmers used hired labour for harvesting, while 100% of the farmers with a higher
income used hired labour for harvesting.

6. Institutional environment

6.1.Cooperative and farmer organizations
As explainedin the introductonunder * hi stori cal perspective’,
in the village from 1984 until 1996. When the village cooperative was exterminated,
farmers started small (unofficial) farmer organizations. Tlese different organizations
had diverse aims. | spoke to two group members of one group that consisted of farmers
of one neighbourhood. These farmers traded their yields together and with the profof
the trading were able to rebuild the roads in thei neighbourhood. Another group was
dependent ofawealthier farmer, who facilitated fertiliser s, lent money and did the
trading for the farmers in the group.Most of the demo farmers were part of thigjroup.
The smallholders had in this case easy access to money dediliser s, but in return had
to sell their harvested oil palm to this wealthy farmer. Other way around, by providing
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money andfertiliser s, the more well off farmer secured higher incomeof himself as a
trader. These arrangements could be found between almost all traders and the farmers
they trade for.

6.2.Traders

Traders function as social control and as economic safety net for oil palm farmers in the
village. Most traders started trading oil palm between 20® and 2014. Only one out of 8
interviewed traders was not capable of providing money ofertiliser s, his own income
was too low. The rest of the traders all provide money to farmers they trade for. Pay
back conditions are veryfair; if the farmer borrows 5 million, he has to pay 5 million
back A discount on the money the farmers get for their opalm pays back the borrowed
money. This discount also depends on the yields and thatal oil palm income the

farmers have. Most of the time thee are no time restrictions, only restrictions on the
money that is lent Farmers with more land couldborrow more money than farmers

with small areas. Only one trader worked with contracts and time restrictions.

For fertiliser s it is slightly different. Most of the traders have good relations with
cooperatives from other villages and they buy subsidizetértiliser s from these
organizations. To cover their transport expenses, traders ask slightly higher prices for
thesefertiliser s whensold. Conditions for paying for the fertilisers are the same as when
money isborrowed. Most of thetraders do not havefertiliser stocks, but they buy the
exact (amount of)fertiliser s asked for by the farmers. Traders are willing to help
providing fertiliser s,sincethis also increases theirown income. The subsidized
fertiliser s are alwaysfertiliser s that are made for annual crops. According to the traders
and farmers, thefertiliser s they need for oil palm are never subsidized.

Traders very often accept all FFBs from #farmers, also if they are unor overripe.

Al t hough they know that the mil | mostdraders accept
buy all the bunches from the farmers, often telling them which bunches are actually not

right for selling. Traders also knowwhich farmers trade with which traders and which

fields are from which farmers. If farmers have another trader from which they borrowed

money orfertiliser s, other traders will not trade oil palmwith these farmers.

Furthermore, if the trader does not knav from which field the FFBs comes, they do nd

trade with these farmers to prevent theft.

On average, these traders earn 25 million per month from trading onlifraders make

schedules forF F Bpicls-up, which is now every fortnight Traders were willingto
changetoas c heme where FFB's of one farmer would be
days, but this had to come from farmers themselves.

Traders are often found close tgoodr oads, and they omhdg pick up F
which are passable by truck. Farmes t hemsel ves need to bring the
which is not always convenient, especially when it is rainin¢Figure 19).

6.3.Labour market

Finding a job, working for oil palm smallholders, is easy in Ramin. Several farmers have
more fields then they can nanage on their own, which results in a high labour demand.
Employers therefore have problems finding enough labour in time, because the supply is
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not always present. Most workers also have theirwn fields, so they are not fulime
available. Farmers withlarger estates therefore hire the same people for a loag
period, to ensure their labour force. Sometnes people are hired from Java. These are
often distant family or old friends.

For smaller farmers it is also difficult to hire enough labour, because ost workers in
the village are occupied on bigger farms. the fields are smaller than lhectare, people
do not like to work on these fields, because this will cost them time that theyoald
spend on a larger estate.

6.4.Price setting
The pricereceived at he mill is unknown by the farmers, and the price that the
government set for FFBsis also unknown. The son of one farmer | spoke to is one of the
biggest tradersin the village, but even hdthe father) did not know the price would
receive at the mill. The few people that did know these prices (often only the priceney
would acquire at the mill) were people with small areas covered with oil palm and small
yields. They were therefore not abldgo bring the FFBs to the mill themselvesThe
traders gave 17% kss to the farmers, than theyeceivedat the mill. However they also
made transaction costs: (off) loading of the truck, fees at the millsalary and food for
the driverandfuelPer t r uc k o f theltrfQders can earh ardufrdB 'm#lign
IDR.

6.5.Social and environmental conditions
More than 94% of the random farmerswith oil palm fields haveno forest next to their
fields (Figure 19). However, when we asked them the questioif a farmer should be
allowed to open the foest for agriculture or thatthe forest, that is still left,should be
protected, 81% of the farmers repliedthat they would open the forest. Mostly thids to
get a higher income by plantingrew oil paim:* a f or est i s n@forespsr oduct i v e
a good habitat for pests and dargrous wildlife”. The farmers that would protect the
forest had different reasoning: afidffraar est can pr
environmental problems”, “a forest can keep wild animal that are predators of wild

boar” or “threethectastsi s8sfenotubhb ani mal s” .

Environmental problems the farmers encounter aranostly smog from forest that is
been burned in Riau province. Furthermore they have floods every year for at least a
month, which can be obad influence on the oil palms if iholds on for a longer period.
The floods were also a majoreason for ethnic people to fleghe area and sell their land
and properties.In the dry seasondrinking w ater scarcity can be a problemin the rainy
season, many roads are inaccessible, which akes oil palm management very difficult.

All farmers have access to electricityfSometimes powercuts were experienced, but this
happenedless thanin the city of Jambi itself. The riclbr farmers had also power
generators.

Only 8% d the random farmers (1=39) had some sort of health isurance. The rest of

the farmerspraised and thankedgod: * Al hamdul i I | ah’® was the mos
in this matter. When farmers do have to go to the hospital they ask family or traders for

help, or sell their property. The head of the village was also able to give the poorest
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people in Ramina socialhealth insurance for the poor, which is subsidized by the
government. However, he gave thisnly to people with no fields, which wa his
definition of .“really poor peopl e’

Compared to 5 years ago, 79% of the farmers (n=39) say they have a better standard of
living, from which 55% explicitly mentioned oil palm. From 8% of the random farmers,
the standard of living is worse than 5 years ago, with mostly health related reasen
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Figure 19 Satellite map ofthe village ofRamin anda black and white map regained at the office of the head of the villagehe borders of the village are shown. Aorest and an areeof
oil palm fields, which are only reachable by foot or motorbike,are encircled.Traders and good roads are pointed out. The black and white map shows a clearer division of the parcels.
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7. Discussion

In this discussion we elaborate further orfarmers livelihood and oil palm dependency
and their influence on the social differentiation in the village.ln the end possible
constraints for implementation of best management practices will be indicated.

7.1.Demo farmers not representative

The demofarmers are not representative for the whole villaggChapter 3). Farmers
participating in the project have a higher income and on average significantly more
fields with oil palm. If best management practices are to be adopted in the rest of the
area, this adoption is very likely b be influenced by different constraints than those of
the demo farmers.

To understand these constraints, first a livelihood analysis is donexploring the
livelihood assetsof the random farmers.

7.2.Farmers livelihood

A good health care systemwhich assues farmers good carejs lacking. This can be seen
as a governmental limitation (Mahmud et al., 2010) If farmers cannot work due to
physical inabilities, especially for poor farmersthis can result in longterm field
problems. Poor farmers in need of care are more likely to sell their landvhich brings
them in a vulnerable position(McCarthy et al., 2012) Hired labour is scarce especially
for smaller farmers (Chapter 6.3); the management of the fields will decrease and lag
behind. And although there is a social health insurancerfthe poor that seems to be
helping (Sparrow et al., 2013) famers who have fields are not regarded poor enough to
claim this insurance in this village(Chapter6.5).

Although level of educationand yield performance had no significant
relationship, a trendcould be seerwhere farmerswith no finished elementary schoolor
farmers with an agricultural degree from University have the higher yield§Chapter
5.2). Knowledge is lacking in the village as farmers are copying from each other amal
one actually really knows what is best for their oil palm(Chapter5.3.1). There was
never any collective training in the village, which can also be seen by the way farmers
fertilize their fields. However,t r ai ni ng and de mo wiprhostlikely showi ng B
be adopted in the village, while farmers tend to copy practices from other farmers.

A normal population would contain women and men in an equal amount.
However,in Ramin this is shifted to &0 female to 905male (Chapter1.2.2). This can be
explained by the fact that there is a labour scarcity. Labour from outside the village or
even distant family is attracted to help in thé a r mpantations (Chapter6.3). This
might explain why there aremore men in the villageHowever, research showed that
smallholder productivity greatly depends on the role of womenSurambo et al., 2010)
Which should be stressed morén the field, while often women are a small share of the
total smallholders, but do perform better than their male counterpartyMolenaar et al.,
2013).

Land is scarce in the village; 94% of the farmers have no foradbseto their fields. n
both the satellite map and the map of thaead of the villageit is evident there isno
forest left in Raminitself. (Chapter6.5) Farmers thus can only buy from othetocal
farmers or from people who own the land but do not live in the village. This land
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scarcity canalso be a reason for the shift in land possession that has been taken place
the last decennium, where wealthy farmers bought land from poor farmers in the
village, leaving them a short money boost, but with less lard the future (Chapter 4.2)

Some &rmers do intercropping with oil palm, but most of them have oil palm as
a soleand only crop. Farmers cannotprovide for their own basicnheeds.From the
random farmers only one farmer was selsufficient. Becausanost farmers rely on
purchasedfood, this makes them vulnerable(Chapter 4.4) Whena disease, fungus or
pestdevastatestheir oil palms, this can bring the farmers in a poor conditior{De
Franqueville, 2003). The need for more diversified systems of production have long
been emphasized Belcher et al., 2004) So, #hough oil palm is a profitable crop,
farmers should be aware of the risks they are taking by only growing oil palm.

People also fish in the area (especially during floods), but imties of drought
(drinking) water can also get scarcéChapter 6.5) Natural predators for oil palm pests
and the knowledge about how to control the pests are also scarce. Rats and wild boar
are a problem for almost 80% of the farmersand theycan causesevere yield losses
(Wood & Liau, 1984) Providing the right knowledge can diminishyield losses.

Money, which is borrowed from the bankor from traders, is paid back by income from

oil palm. A vast amount of money is invested in consumer goods or health care. Money

to buy fertilisers is always coming from borrowed money; the random farmers never

invested their savings in fertilisers (Chapter 4.6) This can imply that the money spend

on buying fertilisers is not seen as an investment, while building a new house or
children’”s education is. The right fertiliser
fertiliser costs are 60%of the total costs(Rankine & Fairhurst, 1999) which represent a

major contribution to increase vyield

Next,an analysis is given on the importance andependencyo f o i | palm on the f
livelihood and an explanation is sought for the social differentiation in the village.

7.3.0il palm, an important livelihood factor
When farmers first cane here, they started cultivating staple crops and casirops; none
of the random farmers spoke of oil palm(Chapter 4.2) This is remarkable whilethe first
big migrationto Raminwa s i n t dmathislcirgifes with the government
sponsored migration schemes that focused on developing oil palm plantations
(Colchester et al., 2006)This can be caused by two reasons; or the questiofend
translation) were not clear enough or farmers really did cultivate other crops.

A second wave of mostly spontaneous migration could be seen around 2000.
These people weranostly looking for a job and better opportunities, which were
probably created by oil palm, while an oil palm mill was build and oil palm as a crop was
introduced in the same period(Cchapter 4.1) Oil palm in this way generated new
livelihood strategiesfor people.

As Feintrenie et al. (2010) are stating: oil palm is a highly profitable alternative
for traditional cropping systems and this creates opportunities for poor farmers to
escape poverty(Feintrenie et al., 2010) And becausehis high profitability is also a
reason forthe government to earmark nore land to cultivate oil palm(Casson, 2000jt
seemslogical that this was also the man reason for farmers in Ramin to change to oil
palm.
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Another advantage of oil palm is that farmersan harvest hroughout the year
(Feintrenie et al., 2010) This makes ondad harvest not responsible for the whole
farmers income. When cultivating vegetabler other food crops, harvestingcanbe done
only several times per year, or for only one partfathe year, resulting in a less stable
income; if a harvest is bad, this is harder to compensate.

7.4. Social andncome differentiation

If focused on the origin of the farmersn Ramin, an income differentiation can be
noticed; the higher income segment consts of farmers with a Javanese background
(Chapter 4.7)

However, this income differentiation can also bexplained by yieldscoming
from different soil types. Yieldsfrom peat soils wee much smaller than yields from
mineral soils. And because theres noabsolutedifference in yields between local
farmers and Javanese farmers dooth peat andmineral soils, Javanese must havead
other ways togainthis higher income. One way is simply by rather buying mineral soils
instead of peat soils. Only 31% dhe Javanese farmerbad peat soils, while 57% of the
local farmers did (Chapter 5.2) This difference in possession of land with different soil
types can explain the difference in income variation between the Javanese and the local
farmers.

This differentiated agrarian landscapewvas also described byMcCarthy et al.
(2012). The firstround of oil palm (PIR-Trans) schemes led to an emergence of a class of
independent farmers, who bought wupEthnbi ghly pro
farmers were invited to join theseearly schemes, but most of them opted oyMcCarthy
et al., 2012) This class d independent farmerswith productive oil palm field were
present in Ramin as welland most wee transmigrated from Java

The guestion whetheroil palm cultivation is the cause for a higer social
differentiation or if oil palm cultivation is an effect ofa higher social differentiation is
difficult to answer. As we have ndaseline data from before oil palm we cannot
attribute any changes in livelihood and in social differentiation for sure to oil palm
alone.

However; the higher social differentiationthat was present in the villagemight
be caused by oil palm cultivationLand profitability went up when farmers started
cultivating oil palm and farmers became wealthierThosewho stayed behind also stayed
behind in income.Qil palm cultivation resultedin a higher social differentiation: new
wealthy farmers bought land from(already) poor farmers to expand their properties,
andinvesedi n t heir children’s educatwitlhsmalamd heal t h
no land kept laggng behind. Social differentiation will most probably further increasein
the village when farmerskeep bwying fields from other farmers, which is a trendseen in
Ramin and also described by McCarthy et al. (2012), where in 2009 an estimated 30% of
the villagers was already landlesgMcCarthy et al., 2012)

Furthermore, farmers with peat land seem to be in a poverty trap, without
knowledge on management practices and which fertilisers they should apply, farmers
with a low income keep buying cheap fertiliser. While farrars with oil palm on peat
land should especially invest more in chemical input than in labour practices to get
higher financial returns (Noormahayu et al., 2009) Oil palm farmers with mineral soils
earn more money due to higher yields and are able to buy more land, invest in the right
fertiliser or other aspects that will improve their livelihood and income. These wilall
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give rise to socialdifferentiation (McCarthy, 2010)
Diversification in respect of financial gains did increaseBut diversification is

al so ‘"the process by which r ur akrselpatioloe hol ds
of activities and assets in order to survive

2000 p15). The spreading of risks, by diversification of income resources can be found
by the lowest and the highest incomes, but oil palm dependenw is rather large in the
village, especially for the middle class households. Farmers with higher income did
increase their wealth by changing their income source; they became traders in oil palm.
Farmers with low incomes work on fields of other farmers ostill keep other crops like
areca nuts (for chewing betel) or rubber{Chapter 5.1)

7.5.Constraints for best management practices
The biggest constraint for farmers to invest in best management practices is money.
Farmers are willing to investin their field s, but they do nothave the incentives, assets
and money to do so. Their cultural or sentimental attachment to the forest is not
sufficient to prevent forest conversion(Feintrenie et al., 2010) The hrgest share of the
random farmers (81%) would also cut the forest for other cultivation, if they had the
means to do this(Chapter 6.5) Because most of the farmers have not enough money to
buy (more) fertilizers, let alone new fields to plant oil palm,&rmers probably will have
more incentives to invest in better management practices, than in enlarging their fields.

Another problem for farmers is thecondition of the roads; when it rairs roads are
inaccessible and slippery Performing bestmanagement pactices during the rainy
season getsnore difficult (Chapter 6.5) Farmers group together to improve roads, but
better infrastructure is something that should be higher on theolicy agenda.

Costs for pruning are the highest per hour and per hectare. Rning costs are around 2.6
times as high as applying fertilizer, which has the lowest costs per hour and per hectare.
Although applying fertilizers is relatively cheap, farmers most often apply this
themselves. This might indicate that pruning is a managemepractice that needs

skilled labour. This can also be stressed by the time that is needed for pruning a hectare
(14hours on average) and applying fertilizer (5 hours on average). Therefore, when
labour is considered, pruning is most difficult to practiceand is constrained by the
specialised labour needed and the high costs that are madievesting in skilled

labourers should be promoted, whilethe household members themselves should do the
easier practices This will result in a more efficient implementéion of better

management practicegChapter 5.3.2)

Farmers are very dependent on traders for their income and social stability. Not only do
they borrow money and fertilisers from their traders, traderscan alsoorganiseF F Bto s
be picked-up every 10 days (Chapter 6.2) This can be beneficial for the farmers.

Variation between yields can be explained by different reasons. The most direct reasons
can consist of either intrinsic properties, like soil type and palm age as well as extrinsic
reasons like diferent oil palm densities or different management practices. Current

yield variation is most probably explained by intrinsic properties. Since no real
correlation is seen between fertiliser use and yields and farmers do not keep records of
yields or of apgdied fertilisers, yields can beincreasedby giving the right training,
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knowledge and planting material to give farmers the power to improve their yields and
income.

7.6.Research evaluation
The head of the village, Mr Amin S., is in place since January 20l latest records
with names of villagers present were from 2006, when people from the village applied
for an ID card. Since then, no data were kept or they were lost, lent, but never returned.
This made it difficult to do a simple random selection of faner households in the
village.

It was quite fruitful that the translator could speakEnglish, Bahasdndonesiaand
Javanese. When elderly farmers were met, who could not speak Bahasa Indonesia, this
was more than necessary.

The current study is a baselie to facilitate attribution of change tothe introduction of
BMP' s t hrough tnstratiomplots.g and demo
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8. Conclisions and recommendations

8.1.0il palm as livelihood factor
Smallholderschanged to oil palm due to its profitability and steady income Oil palm
generated new livelihood strategiesand is an important livelihood factor. Improving
yields is therefore of major importance Next to this, farmersare also moresusceptible
to risks, while they grow mainly oil palm. Therefore theyshould be more slf-sufficient,
in case of yield losses of oil palm in changing climate conditions.

8.2.Social differentiation
Due to the introduction of oil palm, there is ahigher sccial differentiation, while the
average standard of livingncreased.This higher social dfferentiation is related to oil
palm but could alsobe causedndirectly by oil palm related factors likethe lack ofa
good health care (and insurance) system. This higher social differentiation and land
scarcity in their turn can be an explanation forhe shift in land possession that is
observed.

Furthermore, farmers with oil palmson peat soils have lower yields thariarmers with
oil palm onmineral soils.By only implementing BMR in farmers fields with mineral
soils, farmers with peatsoils will further lack behind. Although farmers should not plant
oil palm on peat soils in the first place, they should be supported agell, because
farmers with peat soils aremore likely to get stuck in a poverty trap.

Javanee farmers have a higher incomé his ishowever not causedby better
management practicesTherefore, this differencein incomewi t hi n f ar mer
backgrounds should be accounted for when yields aranalysed.

s et hni

8.3.Best Management Practices
BMPs are very likely to be adopted, while management pcticesare copied from other
farmers, neighbours and family membersWhen BMPs are creating higher yields,
smallholders are likely to imitate these practicesTo optimize management practices
and make them more efficient, labour should be better dividedskilled labour should be
promoted to be done by people from outside the househo]dvhile less skilled labour
should bemore often performed by the householdnembers. And dso womenin the
village could be stimulatedmore to work in the fields when labour is scarce.

Giving the right training, more knowledge and the right planting material could increase
yields and income And since nost farmers have problems with peststhis is anefficient
subject to discuss during trainings. Furthermore, money spent on fetilisers should be
seenas an investmentThis could beclarified during trainings and empirically proved
after harvesting the demonstration plots.

To be able to execute the best management practicesfrastructure needs to be
improved. Next to this, taders should be engaged more in the project, because they can
facilitate the right fertilisers and also the right harvesting time.
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Appendix A- FarmersQuestionnaire

April/May 2014

Name of the Respondent:

Age of the Respondent:

Level of education of the
respondent:

Literate/illiterate

Gender: Male/Female

A Household Characteristics
Total number of household
1 | members
2 | Total number of household 2 What do these household members do on th
members, working on the farm farm?
3 | Which additional labour is done
next to farming, outside the farm,
providing income, in the last year?
4 | Are you origially from Jambi 4 If not, where are you originally from?
province?
Are you part of a transmigration scheme or
PIR/NES or KKPA?
5 | Why did you stay/move here to
Ramin?
6 | What was on the land before you | 6 Who owned the land before you came here?
came here? (Primary forest,
secondary forest or
agricultural/degraded land?
7 | Since when have you been living ir
this area (years)?
8 | Who is making the decisions in the, 8 Regarding which labour practices are done d
househol® the crops?
Regarding the money spent on
crop/palm/rubber management practices (or
land)?
9 | Do you have livestock?
1 | Which livestock do you have (cattl§ 1 How many of each?
0 | chickens, goats etc.)? 0
1 | Do you use animal products for 1 If sold, how much income do these products
1 | subsistence or for selling? 1 generate (average monthly)?
B Land use properties
1 | Which crops do you cultivate on
your land?
2 | What percentage of this area do
you own? (Ownership atus, land
title)
3 | Do you think you have a healthy What is the consistence of your soil (clay, pe
soil? etc)
| C Land with Oil Palm
1 | How large is the land cultivated 1 How far is this land frorthe mill? (km)

with oil palms (in Ha)?

Did you plant anything underneath or in
between your oil palms? (Intercropping)
If not, do you have cover crops (penutup
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tanah) and if yes, which?

Type of oil palm

How many Oil Palms do you have

What is/are the ype(s) of your oil palm (Dura
Tenera, Pisifera)?

Are the seeds hybrids with a certificate? (are
they available?)

What is the age of these oil palms?

Do you have plantations that need
to be replanted soon (e.g. within
the next 5 years)?

If yes, how much hectare?

Are you going to replant them? If
yes, when?

If yes, where do you get the new palms and
credit from?

What was on the land before you
planted oil palms? (Or when you
first came here: what did you
cultivate?)

Why did you change to oil palms?

When did you start doing business

in oil palms?

Management practices of Oil palm

Is the land with oil palms drained?

If yes, which percentage?

Is this existing diaage managed (e.g. ditcheg
are cleared)?

Do you have problems with the
flood?

Do you prune the oil palms? (If not
why not)

How often are they pruned per year?

Which part of the tree do you prune?

What do you do withthe pruned leaves?

Which percentage of your land do you prune
yourself (or any other member of your
household)?

Do you weed your oil palm
plantation? (If not, why not)

What part of the plantation do you weed?

How often do youveed per year?

Which type of herbicides do you use?
(Kg/ha/application, which brand, which
formula and costs?)

Where do you get these herbicides from?

Which percentage of your land do you weed
yourself (or any other member gbur
household)?

How much do you spend (monthly/yearly) on
herbicide costs (Rp)?

Do you have problems with insects
or pests?

Do you have problems with le&fting
insects/pests, or other?

Do you spray pesticides/
insecticides? (If notwhy not)

If yes, how often do you spray per year?

Against which pests/insects do you spray?

Which type of inputs are applied?
(Kg/ha/application, which brand, which
formula, what does it cost per unit)

Where do you gethtese pesticides from?

Which percentage of your land do you spray
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with pesticides yourself (or any other membe
of your household)?

How much do you spend (monthly/yearly) on
pesticides/insecticides (Rp)?

Do you have problems with o¢hn
animals?

Which ones, what do you do about it?

Do you use chemical fertilizer? (If
not, why not)

If yes, which different fertilizers do you use?
(ask next questions for all fertilizers)

Where do you get these fertilizers from?

Which of these fertilizers is subsidized?

OOl

Are you willing/able to invest in buying more
fertilizers?

How often do you apply fertilizer per year?

How much is applied every time?

What are the costs per unit (bad 80 kilo etc.)

T|IO|mim

Which percentage of your land do you spray
with fertilizers yourself (or any other member|
of your household)?

How much do you spend (monthly/yearly) on
fertilizer (Rp)?

Are there any other management
practices you app?

If yes, which one(s)?

Do you harvest yourself or do you
hire harvesting teams?

What are the costs of harvesting (ton FFB)?

Which percentage of your land do you harve
yourself (or any other member of your
household)?

How often do you harvest?

How long after you harvested you bring it to
the mill?

B ROk

How much do you harvest every
time? (ton/harvest/kavling or Ha)

N e

Maximum (ton/hectare/month)

Months maximum

minimum (ton/hectare/month)

months minimum

What is your average yearly production? (pe
hectare)

What do you do with the empty
fresh fruit bunches?

How much does it cost to load the FFB in the
truck?

W rFLINBEP

How do you get your harvest at the
mill?

W rFLIN P

Do you sell youbunches to a trader or directly
to the mill?

If with a trader, how is your relation to this
trader?

Do you have a choice in where you sell your
bunches?

If another trader or buyer offers a higher pric
do you accept?

What price do you get for the bunches? How
much does that fluctuate?

What price do you get at the mill or what is th
government price (published in the papers)?

When do you get your money for
the FFB? Immediately from the
trader or themill? Or after how
long?

Is the mill obliged to buy your fresh
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5 | fruit bunches?
1 | How is you relation to the people o] 1 What kind of problems do you have with
6 | the mill? 6 people from the mill?
1 | Do you think your oil palm
7 | productionis high, average or low?
1 | Do you think you can increase you
8 | oil palm production?
1 | What are the constraints for 1 Regarding plant management
9 | production intensification? 9
Regarding harvesting
Regarding transport
2 | Did you receive any 2 If yes, from whom? How often, When?
0 | help/information or training from 0
an external party on how to manag
your oil palm?
2 | Are you planning to expand your oj 2 If yes, orwhich land?
1 | palm plantations to other areas in | 1
the next year?
2 | Are you planning to expand your oj 2 If yes, on which land?
2 | palm plantations to other areas in | 2
the next ten years?
Income and costs
1 | What is the main income source of
your family?
2 | What is the averagmonthly 2
income of the household? Is this more or less the same every month?
If not, what is the maximum amount and for
how many months? And what is the minimun
amount and for how many months?
3 | What is the average monthly 3 Is this more or less the same every month?
income of the houshold from Off
farm work?
4 | What is the available monthly or
yearly income from remittances?
5 | What is the average monthly 5 Is this more or lesthe same every month?
income of the household, from oil
palm production?
If not, what is the maximum amount and for
how many months did it last? And what is the
minimum amount and for how many months
did it last?
For which expenditure do you use the money
gained with oil palm?
6 | Whatis the average 6 Is this more or less the same every month?
weekly/monthly income of the
household, from rubber?
If not, what is the maximum amount and for
how many months did it last? And what is th¢
minimum amount and for how many months
did it last?
For which expenditure do you use the money
gained with rubber?
7 | Do you produce staple food on the| 7 What is the percentage of the total househol

farm for subsistence? (Do you havi

a home garden)

needs of staple food covered by this
production?
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8 | Do you have any other annual 8 | A| If yes, which crop and how much?
income from a different crop than
Oil palm or rubber?
9 | What are the average 9 | A| Spend on living? (Monthly)
weekly/monthly/yearly costs of the
K2dzaSK2f RX
B | Healthcare (of the household)? (yearly)
C| For the cigarettes (Monthly)
D| For fuel
E | For food and drinking water? (Monthly)
F | For electricity? (Monthly)
G|C2NJ OKAf RNByQa SRdzOl
1 | How much do you sawearly (Rp)?| 1 | A| How do you invest your savings?
0 0
1 | Which assets do you own?
1 | (machines, type of house, livestoch
etc)
1 | Did or do you borrow money (from| 1 | A| If yes, from wlom and how long did you
2 | family, creditor or anyone else) for| 2 get/do you have to pay it back
planting or managing oil palms? (months/years)?
B | What is the annual interest rate?
C| Where do you use this credit exactly for?
D| From which income are you going to pay it
back?
1 | Did or do you borrow monge(from | 1 | A| If yes, from whom and how long did you
3 | family, creditor or anyone else) for| 3 get/do you have to pay it back
annual production cycles (months/years)?
(fertilizer/labour/pesticides etc)?
B| What is the annual interest rate?
C| Wheredo you use this credit exactly for?
D| From which income are you going to pay it
back?
1 | Did or do you borrow money (from| 1 | A| If yes, from whom and how long did you
4 | family, creditor or anyone else) for| 4 get/do you have to pay it back
consumer goods (cars/motorcycles (months/years)?
etc)?
B| What is the annual interest rate?
C| Where do you use this credit exactly for?
D| From which income are you going to pay it
back?
1 | Is it easy to employ workers? 1 | A| Does it occur thiayou do nothave enough
5 5 labour to finish some of the practices?
Social perceptions
1 | What are the most important
problems/issues in your village?
2 | Compared to 5 years ago, isyour | 2 | A| What is the reason for this?
standard of living better, the same
or worse?
3 | Compared to the rest of the 3 | A| What is the reason for this?
villagers, is your standard of living
better, the same or worse nhow?
4 | Has there been any conflict or 4 | A| Regarding natural resources (water, energy)?

tension during the past years in

your village?
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Regarding Land?

Regarding employment opportunities and
jobs?

Regarding cultural differences and/or religiod
issues/ indigenous people?

Regarding neighbours or other houséti®in
the village?

Regarding neighbouring villages?

Regarding industrial facilities nearby?

Other

Do you have any environmental
problems in your village?

If yes, what are they?

Do you have forest nearby yo
plantation?

If yes, What is the status of that forest? (HC\
area, government owned, company owned,
community forest)

What is your opinionghoose
between 1. A farmers should be
allowed to open forest for
agriculture 2. The left over forest
shoul be protected.

Why do you think that?
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Appendix B- TradersQuestionnaire

Name of the Trader:

When did you start being a trader:
Age of the trader:

Gender:

GPS coordinates S
E
A Trader facts
How many kavling of oil palm do you
have:
Which percentage is living in
For how many farmers are you trading Ramin?
How many hectares do the farmers yq
trade for have in total?
How oftendo you pick up FFBs (every
day, once a week etc.)
How much do you bring to the mill at
once?
How many traders are there in the
village?
E Marketing of FFBs
How are the Fresh Fruit Bunches Is it you own truck or do you hire it
brought to themills? (and what are the costs?)
Who is bringing it (you or another
driver)? And what do they get paid
To which mills do you sell the most? How far away from here is this mill
What kird of relation do you have
with the mills?
How often (which percentage) is not
accepted by the mill? Why not accepted
What kind of problems/constraints do
you experience with these mills?
What are the biggest constraints for
the traders after each harvest?
Do you also exclude farmers if they a
you to be their trader? If yes, why?
How is the trading organised; do you
pick up the FFBs on fixed dates or do
the farmers call you when they are
harvesting/ have harvested? How often per farmer?
would you be able to pick up FFBS
more often (once every 10 days?)
C Farmers management practices

Do you think the farmers can increase
their productivity?

How do you think they can increas
their productivity?

Do you take all the FFBs that the

If not, why not and which FFBs do
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farmers put in the road?

you leave behind?

How much time and money does it

3 | take when there is a flood?
D Costs and credit
1 | Do you providesredit (money) to the A| For how many farmers?
farmers?
B| Against which conditions?
C| Where do they use it for?
D| How do they pay it back
E| What is the maximum amount that
they can borrow?
2 | Do you provide fertilizers tthe A| For how many farmers?
farmers?
B| Against which conditions?
3 | Which fertilizers? A| Where do you buy it?
B| How much do you buy
C| For how much do you sell it to the
farmers?
4 | How much does it cost to load the FF A| How many loaders work for you?
on the truck?
5 | When does he give the money to the
farmers?
6 | What do the farmers get for their FFB A| Do different farmers get different
(Rp/kg) prices? Why
What do farmers get
7 | How much fuel do yoneed to go to
the mill and back?
8 | What do you get for the FFBs
9 | What do you earn on average per A| What is the minimum and the
harvest? maximum?
1 | What is your average monthly income
0 | from trading?
1 | What do you do with the miey you
1 | earn with the trading?
1 | How may procent of the villagers do
2 | not have land (anymore)
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Appendix G Results ofindependent FHestin SPSS

Table ALO Descriptiveson differences h total income between &mo and random farmers. Data are normally distributed after taking the logarithm

Descriptives Log10TotInc

N Mean Std. Deviation Std. Error
RandomFarmers 37 5921 45601 .07497
DemoFarmers 6 1.2092 .51349 .20963

Table ALl T-test on differences n total income between demo and random farmers. Data are normally distributed after taking the logarithm

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
F Sig. t df Sig. (2tailed) Difference Difference Lower Upper
Log10Totinc 121 730 3026 41 004 -61716 20394 102903 -20528
Equal variances assumed
Equal vanances not 2772 6.346 031 61716 22263 -1.15480 -07952
assumed
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Table AL2 Descriptives on differencesn hectares of oil palmbetween demo and random farmersData are normally distributed after taking the logarithm

Descriptives Log100PHa

N Mean Std. Deviation Std. Eror
RandomFarmers 34 4740 46724 .08013
DemoFarmers 6 1.0346 51874 21177

Table AL3 T-test on differences i hectaresbetween demo and random farmers. Data are normally distriited after taking the logarithm.

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
F Sig. t df Sig. (2tailed) Difference Difference Lower Upper
Log10Totlnc 115 737 -2.669 38 011 -56058 21004 -98578 -13538
Equal variances assumed
Equal variances not 2476 6514 045 -56058 22643 -1.10420 -01696
assumed
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Appendix D- Results ofindependentT-testin SPSS

Table Al4. Group statistics of yeld differences between mineral and peat soils of random farmers with mineral soils and random farmers with peat soils

Group statisticsYieldRand

N Mean Std. Deviation Std. Error
Mineral 14 20.7429 7.21470 1.92821
Peat 8  10.8375 5.01596 1.77341

Table A15. T-test on of yield differences between mineral and peat soils of random farmers with mineral soils and random farmers with peat soils

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval
of the Difference

Sig. (2 Mean Std. Error
F Sig. t df tailed) Difference Difference Lower Upper
YieldRand 800 382 3.423 20 003 9.90536 289407 386843 1594228
Equal variances assumed
Equal variances not 3781 19.020 001 9.90536 261973 4.42260 1538811

assumed
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Table AL6. Group statistics of yeld differencesbetween mineral and peat soils of demo farmers with mineral soils and random farmers with peat soils

Group statisticsYieldDemo

N Mean Std. Deviation Std. Error
Mineral 5  20.6840 4.07986 1.82457
Peat 8 10.8375 5.01596 1.77341

Table A17. T-test on of yield differences betweerbetween mineral and peat soils of demo farmers with mineral soils and randomraers with peat soils

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
F Sig. t df Sig. (2tailed) Difference Difference Lower Upper
YieldDemo 738 409 3677 11 004 9.84650 267781 3.95268 15.74032
Equal variances assumed
Equal variances not 3.870 10.018 .003 9.84650 2.54441 4.17860 15.51440

assumed
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Table AL8 Group statistics of yeld differences between mineal and peat soils of demo and random farmers with mineral soils and random farmers with peat soils

Group statisticsYieldAll

N Mean Std. Deviation Std. Error
Mineral 19  20.7274 6.42594 1.47421
Peat 8 10.8375 5.01596 1.77341

Table A19 T-test on of yield differences betweemmineral and peat soils of demo and random farmers with mineral soils and random farmers with peat soils

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
F Sig t df Sig. (2tailed) Difference Difference Lower Upper
YieldAll
. 275 .604 3.869 25 001 9.88987 2.55587 4.62595 15.15379
Equal variances assumed
Equal variances not 4.288 16.882 001 9.88987 2.30614 5.02175 14.75799

assumed
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Table A20 Group statistics of yeld differences between demo and random farmers with mineral soils

Group statisticsYieldMine

N Mean Std. Deviation Std. Error
Mineral Demo 5 20.6840 4.07986 1.82457
Mineral Rand 14 20.7429 7.21470 1.92821

Table A21 T-test on of yield differences betweememo and random farmers with mineral soils

Independent Samples Test

Levene's Test for
Equality of Variances t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
F Sig. t df Sig. (2tailed) Difference Difference Lower Upper
YieldMine 1.633 218 -.017 17 987 -.05886 3.44487 -7.32689 7.20918
Equal variances assumed
Equal variancesnot -.022 12.953 983 -.05886 2.65463 -5.79596 5.67824

assumed




Appendix E Results ofANOVAIn SPSS

Table A22 Amount of fertiliser applied between peat and mineral soils fooil palm farmers that apply these nutrients

ANOVA
Sum of Squares df Mean Square Sig.

N Between Groups .020 1 .020 .084 775
Within Groups 4.767 20 .238
Total 4.787 21

P Between Groups 7.721 1 7.721 .790 .385
Within Groups 195.341 20 9.767
Total 203.062 21

K Between Groups 9.420 1 9.420 .930 347
Within Groups 192.386 19 10.126
Total 201.807 20

Mg Between Groups .017 1 .017 .066 .804
Within Groups 2.022 8 .253
Total 2.039 9
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B Between Groups .000 1 .000 .653 567
Within Groups .000 1 .000

Total .000 2

Table A23 Amount of fertiliser applied between peat and mineral soils for ALL oil palm farmers

ANOVA
Sum of Squares df Mean Square F Sig.
N_All Between Groups 7.570 1 7.570 931 .344
Within Groups 203.215 25 8.129
Total 210.785 26
P_All Between Groups 8.394 1 8.394 1.037 .318
Within Groups 202.418 25 8.097
Total 210.811 26
K_All Between Groups 8.304 1 8.304 1.022 .322
Within Groups 203.187 25 8.127
Total 211.491 26
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Mg_All Between Groups .379 1 .379 2014 .168
Within Groups 4.704 25 .188
Total 5.083 26

B_All Between Groups .000 1 .000 .780 .386
Within Groups .000 25 .000
Total .000 26
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