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Victor Baron – CIRAD – PERSYST – UR 34 

Executive Summary 
 

This document aims at reporting the progress of the Indofarm Project (CIRAD-SPKS partnership) and 

proposing improvements for the next surveys. So far, one village from Sumatra (Bencah Umbai, Riau 

Province) has been fully surveyed, totalling 98 smallholders and mapping 111 oil palm plots. The use 

of tablets supporting the Kobo ToolBox questionnaires and the GPS for mapping has worked very 

well for data collection. However a first analysis shows that the quality of the data itself is not fully 

satisfactory. We should therefore work on improving the survey’s method and questionnaire; refine 

the training of surveyors and the set up data quality management procedures. 

The first part of the report explores the way the surveys are conducted by the team recruited by 

SPKS as well as the quality of the data obtained. We found that the surveyors often do the interview 

at a pace that doesn’t allow good data verification, sometimes up to 7 interviews in the same day. 

The main issue in terms of data input and data quality is the identification of smallholders and plots. 

The ID numbers (NIK ad plot ID) have many typos and sometimes duplicates. Monitoring and 

correcting those errors is critical for further data analysis but also is we want the survey to serve as a 

basis for land ownership recognition.  

The agronomical data in terms of planting density, production etc. is sometimes incoherent. 

This is mostly a problem of conversion and units. A field book will be provided to the survey team for 

the next villages to help with data checking and agronomical observations. It appeared that the 

survey is very long (several hundreds of question) and that we have to define the main focus of our 

research. This does not necessarily mean we have to drop questions but that we have to define 

clearly the ones that will serve research purposes to improve the data quality and data interpretation 

on those specific topics. 

It is also important to determine what the project can provide to farmers in the short run (training 

guides or poster, training with agronomists, etc.) and in the long run (official land registration, advice 

to fertilize, price information, etc.) 

Socialisation with farmers and the head of village is a key aspect of the project to access data but also 

for SPKS to build a network that will serve its future purpose. Villagers are asking for more training 

and technical information on the part of CIRAD and SPKS. Moreover, additional open interviews with 

local governments (Kepala Desa) and the key actors of the value chain (middlemen) are necessary to 

fully understand the context in which palm oil smallholders make their agronomical decision.  
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In the second part of the report we give a quick overview of the data already available on Bencah 

Umbai. 

 In terms of economy and livelihood, it confirms the crucial part played by the oil palm. The adoption 

of the crop has fuelled the development of the village and is now the main source of income for most 

villagers. This development is recent, most palms were planted in 2008-2012, and was strongly 

correlated with a migration wave from North Sumatra (Medan’s Javanese Community ). The 

population has doubled in the last 6 years and the village is now mostly populated by migrants (60%) 

who all planted oil palm. The local inhabitants (Melayu people) also massively adopted the cash crop 

after the migrants introduced it. The adoption of all palm was massive at the village level and globally 

improved the livelihood of the inhabitants (access to housing, motorcycles, electricity). It also 

reshaped the land ownership system and the land market, increasing the price of land and the 

number of transactions.  

Agronomical practices were also analysed. The data obtained confirms that the yield gap is important 

between smallholders and agro-industries. Most of them produced between 5-15t FFB/ha/ year, but 

the yield disparities between smallholders is strong. Most of them don’t use selected planting 

material, and the high proportion of Dura fruits lead to price gap between independent smallholders 

and plasma plots. In terms of yield gap the main problems seem to be1) the quality of the nurseries 

and planting, 2) the fertilization (lack of K fertilizers) and 3) an inappropriate soil cover management 

on slopes. Most of them use chemical herbicide at a high dose, which is both hazardous and 

agronomically counter-productive. In terms of fertility, we make the hypothesis  that most the 

farmers have benefit from a “forest precedent” but will face fertility problems in the next years due 

to improper fertilization and soil erosion. The oldest plots in the village (>10years) already show a 

decline in yield and the one we visited displayed acute symptoms of mineral deficiency.  

As a conclusion we suggests different ways in which the quality of the data could be 

improved, mainly through: 1) Continuous data analysis and monitoring 2) Follow up and training of 

the surveyors 3) additional interviews with keys stakeholders for context information 4) Feedback 

and focus groups with farmers. 
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Survey’s organisation and sampling strategies  
1) Team  

SPKS team of surveyors:  

    

Beni 
surveyor 

Candra 

surveyor 

Andre 

Mapping 

Musli 
surveyor 

 

2 inhabitants of the village to ease relations with the villagers and help for the survey:  

 

 
 
 
 

+ Bakri 
intermediary between survey team and farmers 

Rafi 
Local surveyor 
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SPKS management team and consultants: checking the data and socializing with head of village 

   

Maya 
Head of project / management 

Nevi 
Agronomist national level 

                Iga 
GIS management national level 

 

 

 
 

Dhani 
Free lance translator 

Victor 
CIRAD – Palm oil agronomist 

 

 
Photo 1: Team presentation 
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2) Sampling strategy 

 
The sampling strategy is to do one village at the time and to do the most complete and exhaustive 

survey as possible in each village (all plots if possible) then move to the next village.  

According to plan, the two next villages to be surveyed are near Bencah Umbai: Muara Bungkal and 

Muara Kelantan.  

No new investigation has been done since the beginning of August because there are no more 

farmers in the village to survey, and the team is waiting for an authorisation from the Bupathi to 

enter other villages.  

A formal request for a M.O.U has been sent to the Bupathi by the head of SPKS. The answer is still 

pending but we hope that we will have access to 17 other villages in the area by the beginning of 

September.  

 

3) Survey’s organization 

In the survey team, 4 persons are responsible for the interviews using tablets, 1 person for the 

plot mapping that is in charge of the input of GPSdata. First, surveyors lead the discussion with 

farmers and input data in the tablet software. As a second step, plots mapping and field observations 

are done along with the farmer. 

There was a balanced repartition of interviews among surveyors: in 13 days, surveyors met 

an average of 24 head of families each, 98 in total. According to surveyors, the duration of an 

interview varied between 1 h and 1h30 for the first step of the questionnaire. Each surveyor has its 

way to go through the questionnaire: some of them asked questions directly to the farmer whereas 

other preferred having a conversation to gather information. It might be necessary to choose one of 

these methods to minimize data heterogeneity. 

Often, the interview part of the survey was separated in time from field observation and 

mapping. Usually, surveyors did the first part one day and the field part the day after. It allows the 

farmer to organize his time and enable the surveyor to check the data that was first collected and 

potentially ask for additional information.  

According to database, some surveyors performed until 7 interviews in on day. Even though it 

allows a fast collection of data, it may reduce the quality of data gathered. As the questionnaire is 

very long, it would be better to have fewer farmers interviewed in one day but to spend more time 

with each of them. As an alternative option, the survey could be split in three instead of two steps in 

order not to ask the farmer for too much timeat once. It would allow data cross-check as well.  

4) Surveys in Bencah Umbai 

So far, 98 smallholders have been surveyed in Bencah Umbai. Those 98 land owners cumulate a 

total of 111 plots that have all been mapped.  
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From what we deduced, the village totals about 120 families (kepala keluarga) who have palm oil 

plots. This information has to be checked with KD, but if it is true, the survey rate is quite good 

(around 80%). The surveyors encountered 3-4 reluctant farmers and about 15 absentee landlords 

that could not be surveyed. The head of the village (Bapak Supriadi) has contacted the absentee 

landlords to see if they were interested in being surveyed. 

 
In Bencah umbai, all the surveys were done within 14 days, before Victor’s field mission. It 

was therefore not possible to follow the surveyor in their daily work. Our experience in Becah Umbai 

showed that is was very profitable to socialize with farmers/KD and check the overall data at the 

beginning and at the end of each village. 

Thanks to the contribution of local surveyors, Rafi and Bakri, we could have a privileged 

access to data and establish a trust-based relationship with farmers. One of them also ran interviews 

with farmers. In order to assure good data quality in the future, special training could be held for 

local surveyors.   

 

The questionnaire is very long (46 pages) and complete. It provides us a lot of data on the 

social and economic situation as well as on agricultural practices of palm oil smallholders. SPKS 

team has been well received by the villagers and KD in Bencah Umbai, even though some farmers 

were reluctant to be surveyed. A reinforcement of “socialization sessions” may help reducing their 

number. In Becah Umbai the smallholders were asking for more technical information and training 

from our part.  

One of the main improvements that must be done is to give the surveyors more time to go 

through the questionnaire with farmers. The time they spend asking questions (between 1h and 

1h30 for the interview) is not enough for them to check the data by explaining some questions or 

making sure the question is well understood by the farmer. More time dedicated to the interview 

would also help to avoid typing errors during data input.  

For future surveys, additional training sessions will be necessary to homogenize data 

collection between surveyors, local and SPKS’s. The more similar the interview method is, the 

better for data quality and homogeneity.    
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Training and socialisation 
 

1) Training of the surveyors 

We focused on training the surveyors on how to check the information they receive from the 

farmers, especially how to go from the functional unit used by the farmer to the units demanded by 

the survey, and make sure they are coherent.  

On the field, they were trained to recognize the different fruit types, to date palm trees and to 

identify deficiencies from leaves colour or shape. We also discussed the scoring for soil cover 

observations.  

As the farmers are in need of information related to plot management, especially pesticides and 

fertilizers, surveyors were also given some keys to answer these questions (cf. ppt presentation on 

palm oil agronomy).  

We also went through the first set of data to spot inconsistencies, errors or blanks. A new datasheet 
is being reviewed by the SPKS team. 

 

2) Socialization and relationship building with Kepala Desa (KD) the head of village 

The socialisation is an important aspect for building a good relationship with all the villagers. The 

meeting and discussion enabled them to better understand the aim and scope of our project. 

This is a key aspect as some farmers are reluctant to be surveyed (as long as they believe it could be 

against their interest, they sometimes think the survey will be used by the government or big 

companies).  

Before starting the survey, an information meeting should be systematically held together with the 

KD. It would be the opportunity to present SPKS aim and actions and to explain fully the purpose of 

the survey.  

The time spent discussing and socialising with the local smallholders (sharing information and 

participating to social events, not just asking for info) in Bencah Umbai is a good example of what 

should be done in other villages in order for SPKS to build a network of receptive smallholders. 

KD is our way into the village, and the key to survey’s smooth functioning. He is also an valuable 

source of information regarding major issues in the village and development of the area. 

Systematically conducting an open interview with the KD would allow us to understand better the 

social and economic dynamics as well as give us pieces of information on the village history as well as 

strengthen the relationship between SPKS and the surveyors.  
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3) Feed back to farmers 

During the field surveys, it appeared that farmers are in need of information regarding palm oil 

management. As it is for most of them a new crop (less than 10 years of plantation), they are not 

sure how to handle fertilization or pest control for example.  

In compensation for the information farmers provide us, we may be able to set up information 

meetings regarding the agronomy of palm oil or the crop management.  

Adopting an exchange of information logic, we could also provide them some information guides or 

posters when the survey is over. This approach would help reinforcing trust between SPKS and 

smallholders in the optic of building a strong network in the future. 

Data quality 
 
From the data base first analysis, some mistakes or malfunctions have been spotted: 
 

1) Duplicates 

The main problem in terms of database management is the case of duplicates: the database contains 

98 « farmer information » lines but only 89 different farmers’ identification.  

The surveyors did input the same name several times: one for the farmer’s own plot(s) and one time 

for each plot he was managing for someone else (absentee landlord or family members). We 

encountered 4 situations like this, for a total of 9 duplicates.  

        
Figure 1: examples of duplicates in the database. Particular cases are currently being reviewed.                              

This will need to be corrected as soon as possible so that 1) each NIK appears only one time in 

the database and 2) the NIK in the database is the NIK of the real owner of the plot. This means that 

in some situation the farmer’s profile will be incomplete for some plots (interview with the farmer 

managing the plot only = agronomical info but not detailed info on the socio-economic situation of 

the real owner).  It is crucial to have a clear procedure for this: the NIK must be the NIK of the owner 

of the plot and each NIK can only appear one time in the database. The information regarding the 

plot can then be obtained through the person that manages the plot and not the owner.There are 

also typing errors in the NIK registration that needs to be dealt with.  
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2) Plot numbers 

The numbering of plots must be questioned as in many cases (10 plots concerned), plots 

numbers are identical. It is very important that plots are not labelled the same in order to make the 

junction between the database and GIS. It is a key information for the accuracy of smallholders 

census, so it can’t be neglected.        

 

 

Figure 3: Examples of wrong plot numbering 

 

Until now, each surveyor attributed a number as:  

XXYYZZ 

XX: His own ID number (i.e. 10 / 20/ 40/ 50) 

YY: the farmer’s number in order he was surveyed 

ZZ: the number of plots he has 

Figure 2: example 
of typing errors in 

NIK 
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Even though it seems an easy way to number plots, a mistake can as easily be done by surveyor. A 

mechanism within the data base must be implemented in order that the fill never has two similar 

numbers in this column. A solution to this problem would be to generate random numbers in the 

data base for each plot implemented.   

 

3) Labelling of open questions: agree on vocabulary 

Regarding the answers to open questions, surveyors should agree on the vocabulary to use in order 

to limit the number of replicates. To the question “If self-migrant, what is your place of origin ?” 

among the answers registered there were: Sumatra utara / Sumatera utara / Sumatera Utara. Each 

time, it is processed as a different place by the computer. 

Other examples:   

“What is your main activity?” “If other”  Petani sawit / Sawit / Kebun sawit/ Petani Kelapa sawit/ 

Pekebun sawit etc. 

“What is your secondary occupation?”  Tukang / Buruh  

4) Data correction  

In order to spot mistakes, blanks or uncertainties better we could integrate to the data base some 

simple calculation. It will help us notice the particular cases that might need further inquiries.  

Nevi commented that the agronomical data is overall good but the surveyor should be able to make 

verification directly in the field to manage the conversion of data better. It should be better after the 

training.  

The big question is : how to integrate the corrections made by the surveyors on an Xcel file to the 

database.  

 

  

Figure 4: Examples of mistakes or blanks   
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5) Misunderstood/imprecise questions 

Some questions were misunderstood by the farmers and may deserve to be slightly modify or at 

least explained when asked.  

For example, to the question “What is your main activity?” most farmers answered Other when they 

had the choice between Agriculture or Other. When they were asked to precise “Other”, most of 

them declared managing a palm oil plot as main activity.  

To the question “What was the type of vegetation before palm oil?” some farmers answered “palm 

oil”. This question should be asked differently or split into two different questions. 

 

6) Typing errors/uncertainties 

Many typing errors or blanks were found in the database. It may be due to the fact that surveyors 

don’t take enough time to fill the questionnaire on the tablet.  

Examples: 

 
Figure 5: examples of typing errors 

 
Some information must be checked/explained : as an exemple, some farmers declare they purchased 

the land, but say they didn’t pay anything for it. It might be because whether they don’t remember 

the price or a mistake or that there was a different system of payment for the land… In every cases, it 

needs to be explained. 

7) Mapping: polygons deformations and overlapping 

Iga has obtained 111 plots (polygons in a shape format) that can be linked to the database through 

the plot ID number.  

The main problem is that polygons sometimes present unusual summits (created from the trail more 

than from the points taken in the GPS). The surveyor should take one point per summit, even if they 

have to slightly modify it afterwards.  

Some plots are overlapping and need to be checked again.  

The majority of the farmers don’t have even a tittle property, sometimes not even SKT (Surat 

Keterangan Tanah). It is important that the survey of the plot and the polygons in the map are 

matching, with the correct NIK number for the owner.  



 14 

This mapping could be used as basis for legal recognition of land ownership and should be thoroughly 

verified to avoid any mistakes. 

 

8) Add some questions in the questionnaire  

The farmers mentioned a lot of problems with elephants: it corresponds to most of the « Others » 

cases in the pest and disease question. It seems to be an important issue in the region.  

We should add an option in pest and disease to identify the problems with Elephants, or give the 

possibility to the surveyors to write an open text to account for those specific cases.  

To the question “How long does high season last?” the answers vary from 0 to 8 months. In order to 

explain such a difference, it may be interesting to add a question that enable us to characterize 

better when are the high season and low season during the year. 

 

9) Data base format 

The way the database is made in term of labels is sometimes confusing and may lead to mistakes 

during the analysis. Regarding fertilizing practices, it is not specified on the labels Number of sacs / 

Weight / Price to which fertilizer it refers to.  

 
Figure 6: example of issue with labelling format 

In order to make it easier to analyse, it would be better to change the label specifying to which 
fertilizer it refers to.  
 
 
 Regarding these issues, it appears that the database must be checked in details and on a 

day to day basis. The quicker the error or uncertainty is spotted, the easier surveyors can correct it 

whether by checking on the field again or remembering the interview.The main questions we need 

to address regarding the previous remarks are:  

- Can we change the structure of the questionnaire easily?  

- What is the best way to integrate corrections and modifications in the database, and to make 

sure it is modified on the database in English as well as on the Bahasa version?  

- How can we modify the labels in the database? 

- How can the mistakes regarding NIK and plots can be handled?  

- Is it possible on the kobo version of the questionnaire to add warnings toward surveyors on 

questions that require further explanations? 
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Data analysis 
 

1) Location 

Bencah Umbai is located in the Riau Province, central Sumatra.  

 

Map 1: Bencah Umbai’s location  

The village spreads out on 130km2. 

The road was greatly improved in 1996, connecting the village to the rest of the local economy. The 

road was cleared due to the establishment of the big pulp and Paper Company (Ara Rabadi, 

Sinarmas). 
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2) Administration  

The village of Bencah Umbai is officially registered as an administrative unit since 1970, but there 

was inhabitants long before as evidenced by the oldest graves from 1945.  Bapak Supriadi is the head 

of the village since 8 October 2015, and has been living in the village since 2007.  

 

 
Scheme 1: Hierarchy of the village 

3) Demography 

 
The following graphs describe Bencah Umbai’s demographic situation in 2017: 
 

Women 277 

Men 282 

Number of families  151 

Density 2,62 ind/km2 

Figure 7: Demographic figures for Bencah Umbai 
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Figure 8: Comparison between the sex ratio as head of household in the village and hh surveyed 

 

 
Figure 9: Age structure diagram in 2017 

 
The total population in July, 2017 is 559 persons. 
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Figure 10: Graph of population growth between 2011 and 2017 

 

4) Religion 

All inhabitants are Muslim, from different ethnic groups:  
 

 
Figure 11: Ethnic origins of inhabitants surveyed 
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5) Migration 

 
According to KD, 60% of inhabitants are migrants and 40% are natives. Among the families who were 

surveyed, 78% of them declare being migrants from Medan but originally from Jawa.. 

 

 
Figure 12: Origin of the household surveyed 

 
 

 
 

 
Figure 13: Among self-migrants, place of origin. The data is somehow redundant because some 

farmers precise the city, other the province and other their ethnical origins.  
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Bencah Umbai and palm tree: a recent history 

The history of the village is characterized by massive migration linked to the development  of oil palm 

as a cash crop. The first palm oil plot was planted by a migrant from Medan back in 1999. At the time 

there was a policy from the head of the village to expend and attract migrants, given the availability 

of unused land . The massive migration from Javanese people living in Medan began in 2003,  at a 

time when the village counted around 20 families. The initial migrant opened a palm oil plantation 

which was very successful and attracted other migrant from its community.  

 
Figure 14: Number of migrants per year among the head of household surveyed 

 
From 2004, the purchase of land grew exponentially until 2008. We also notice a peak of plantations 

in the following years (2008-2012).  

 

 
Figure 15: Number of plots purchased per year  
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At first the locals were sceptical about the success of oil palm because the place was crawling 

with wild elephant and big animals. They mainly had rubber trees. Then, after the first plantations 

started producing, they also started to adopt palm oil. In total, the farmers surveyed own 267 ha of 

palm oil.    

 

 
Figure 16: Land acquisition scheme 

 
This graph presents how the land was acquired by smallholders. We can see that it was 

mainly purchased, that confirms that a lot of migrants settled and planted palm oil.   

From the graph above, we can see that there was a second peak of purchase in 2016-2017. Many of 

these plots were already planted in palm oil (we censed 29 cases between 2015 and 2017). However 

this information does not appear in the database. We suppose that the question was not understood 

fully by the farmers and/or surveyors and would need to be better explained. 

From the population growth diagram, we can see that population doubled between 2011 and 2017. 

We can make conjecture on migration scheme. It is likely that the first migrants to come were the 

head of household alone. Once they bought the land and started planting, they brought their family 

with them. There are 151 families today, 60-70% are migrants.  
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6) Land ownership and livelihood 

 
Figure 17: Land tenure  

 
According to the KD, there is no notice of any kind of particular conflict between locals and 

migrants around land. However, when they are asked what is the most limiting factor for the 

expansion of their oil palm crop, 62% answer it is the land.Most of the farmers declare themselves as 

owner of the land and many have a SKT from the KD. 98% of them don’t have any ownership title 

discerned by higher administrative levels.  

 
Figure 18: Possession of ownership title 

 
Palm Oil is the main source of livelihood and has brought many improvements in the village: people 

can now afford real houses instead of shacks and have also access to power through electricity 

generators. 2ha is the minimum area to have a decent living according to the KD.  
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7) Price of the land 

Figure 19: Land purchases and prices in the village, palm oil planting and international CPO prices 
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The development of the oil palm is correlated with an increase in the number of transaction and 

in the price of land since 2005. In 2007-2008-2009 the number of transactions peaked and  in 

2008-2009 the number of ha planted/year reached  its high point. At this time some plots were 

purchased for more than 40 million per ha, which we could qualify as “palm oil fever” or  . In 

2007_2008  was also a high point for price of CPO was (more than 1300 USD per ton), making it 

profitable to buy land to plant oil palm. CPO prices then collapsed in 2009 but quicklycame back 

at high levels until the end of 2012. The price of uncultivated land then increased again from 

2013 to 2017. In the last year more and more plots have been purchases while already planted 

with palm oil (mature and immature). The presence of productive oil palm trees clearly increases 

the value of the land (up to 60-70 million per ha). In 2017 most of plot acquisition was actually 

inheritance of already productive plots. 

It is also important to notice that many villagers still acquire land freely through land clearing. 

The mechanism through which people have to buy land or access freely to land they have to 

clear is not fully understood and should be explored through open interview with a selected 

sample of farmers.  

NB: some points seems inconsistent. Two points in 2000 and 2010 seems way above the market price. In 2016-2017 

almost all transactions (21) were made  at the cost of 0Rp/ha, even though they were already planted with productive 

palms. The acquisition through inheritance is an option (declared for 10 cases) in  but in other cases it is not coherent 

with the land acquisition type declares (purchase/ land clearing).   

8) Agronomic analysis  

1. Area and year of planting 

 
80% of the plots are between 0 and 3,3 ha , 10% between 3,3 and 5ha and 10% between 5-10ha.  
Total plantations of the village: 268 ha.  
 

Inferior 
limit 

Superior 
limit Number 

 0 1,63 42 40% 

1,6 3,3 48 40% 

3,3 5, 12 10% 

5, 6,7 3 2% 

6,7 8,4 4 3% 

8,4 10, 2 2% 

Figure 20: Percentage of plots per size 
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Figure 21: Size of plots 

 

 

Figure 22: Histogram of the planting years 

Most of the surfaces were planted between 2008 and 2012. We can make the hypothesis of the 

“pioneer” process for the diffusion of innovation (innovation being the adoption of a new crop).  

First only 2 plots were planted by “pioneers”, innovators that were observed by the rest of the 

village. Other villagers started to adopt the crop 4-5 years later, once the first plot started to have a 

good production. In 2004-2008 more farmers started to adopt the crop. In 2008-2012 there was a 

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

0 2 4 6 8 10 12

%
 o

f 
s
m

a
ll

h
o

ld
e

rs
 s

u
rv

e
y
e
d

 

Totalarea owned  (Ha)  

0

20

40

60

80

100

120

140

1990 1995 2000 2005 2010 2015 2020 2025

H
a
 p

la
n

te
d

  

Planting Year 



 26 

real boom of the oil palm plantations in the village; that could be the result of different effects 

combined: 

 Could be a threshold effect within the village: high immigration and adoption of the crop by 

locals who witnessed the success of the first plots after a few years. 

  An external effect: opening of a road or a new mill closer to the village (undocumented).  

 High CPO prices in that period of time (2008-2012 were very high years, above 1000$/ton) 

Inferior 
limit 

Superior 
limit 

Number of 
plot 

Tot. size 
 ha Proportion 

1998 2000 1 2 1% 

2000 2002 1 6 2% 

2002 2004 0 0 0% 

2004 2006 7 21,3 8% 

2006 2008 10 27,5 10% 

2008 2010 49 125 47% 

2010 2012 18 44,5 17% 

2012 2014 13 20,7 8% 

2014 2016 8 17,3 7% 

2016 2018 4 3,8 1% 

Total 111 268 100% 
Figure 23: % and size of plot planted in two years intervals 

2. Analysis of production (yield) 

 

In this part we analyze the production data from the survey and propose some insight on the 

yield component for future investigation and agronomical analysis.  

The yield gap analysis and the yield components:   

The yield (as a production of oil per ha and per year) can be understood as the product of 4 

components:  

 

Each component is affected by pedo-climatic conditions and biotic environment in different ways and 

on a different time scale.  

The density: is mostly affected by the planting density chosen by the farmer (palm/ha), the loss due 

to pest and disease (can be very high in immature phase) and the planting material (presence of 

unproductive Pisifera trees, up to 25% per ha).  
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The average bunch number: is mostly affected by long term nutrient deficiency or hydric stress. If 

the plant is deficient or stressed it will increase its male/female flower ratio and produce less 

bunches. The sex of a flower is determined approximately 20 month before harvesting. The bunch 

number component can sometimes reflect stresses that occurred about 2 years ago. The palm oil will 

also “alternate” high production year (lot of female flowers) and male cycle (fewer bunches).  

In case of intense short term stress, we can face “bunch failure” which will also decrease the ABN.  

The average bunch weight: is mostly affected by short term stress (hydric or nutrient) that occurs 

during bunch maturation (6 months before harvest). The fruits will be smaller if the plant is stressed 

during bunch maturation. It is also affected by the quality of pollination because unpollinated 

(parthenocarpic) fruits do not develop and stay small.  

The extraction rate: the extraction rate depends on the quality of the harvest (fruits are not overripe 

or under ripe, the oil content is at its peak), the planting material (selected Tenera crossings have 

high oil content up to 28%) and the quality of the pollination (non-pollinated, parthenocarpic fruits 

have very low oil content). The smallholders don’t necessarily feel concerned by this component as 

they sell their harvest per weight. But the oil content of the bunch is still their concern: middlemen 

won’t buy bunch that are under ripe (green) or overripe (too many lost fruits). The lower extraction 

rate of smallholder’s production (due to Dura material) is also reflected on the prices from 

middlemen: 1,25 Million per ton for independent smallholders and 1,5millions per ton for plasma 

plots (2ha but planted by agro-industries). 1 

3. Data quality on the yield 

We have too many typos and inconsistent points in the yield data.  

It is important to ask the surveyors to make the conversion in t/ha/year and to check if it is coherent.  

We assumed that most of the typos were problem of conversion (too many 000). We also assumed 

that is was impossible for smallholders to have production before 2 years of age (the minimum age  

in agro-industries is 2,5 years for the first harvest).  

The estimation form 2015 and 2014 were inconsistent and were not analyzed. The data was probably 

inconsistent because in the survey it is asked to input the data directly in the form of kg/year, 

whereas the farmer mostly has an idea of kg/harvest.  

 

                                                           
1
 Prices declared by a middlemen met in Becah Umbai 15/08/2017 
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Figure 24: 2016’s yields versus the age of the palm (Raw analysis showing aberrant points) 

4. Yield trend 

Once we remove the production before 3 years of age or above 30t/ha/year, we get a group of 

plot quite representative of the variety and yield gaps existing between smallholders (similar to 

results obtained by Winterhalter in Ecuador, 2013).  Some farmers reach high production (around 

20t/ha which is probably the highest they can get with non-selected planting material) but most of 

them suffer from important yield gap performance (production 5-15t/year). Beside the 

heterogeneity between smallholders, we can analyze the global trend of production / age. The 

beginning of production is slow (low production in year 3-4-5). The peak of production is between 7-

9 years, which is usual for oil palm. However the decrease after year 10 is quite dramatic.  

The slow increase in the first years can be explained by 1) the bad quality of nurseries 2) planting 

under old trees 3) sub-optimal fertilization practices in the first years.  
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Photo 2: Typical smallholders’ nursery 

 

 

Figure 25: 2016’s yields versus the age of the palm (rectified) 
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Figure 26: Yield (t of bunch/ha/year) versus the age of the palm in average smallholder plantation 

The sharp decrease in production at 10-12 years can be explained by different causes: 1) The  most 

recent  plots are better managed that the old ones (synchronic trend here !) 2) The plots suffer from 

a loss in density due to pest and diseases 3) Most of the farmers have planted the palm on a previous 

forest land use, and thus benefit from a favorable situation in terms of soil quality and fertility but 

after 10 years, all this “forest fertility ” has been depleted through exports (harvest) and erosion. 

This could be illustrated by the case of Pak Jainuddin, the farmer we visited on Friday 18th August 

2017. He said he had had a satisfactory production since he planted oil palm but noticed a sharp drop 

in production for the last two years. His plots, planted on previous forest, are about 11-12 years old 

and show acute Potassium deficiency symptoms (short leafs, yellowing/drying with orange spotting).  

We could interpret this as the results of the progressive depletion of the soil, probably because of 1) 

the absence of use of K fertilizers 2) poor soil covers management on slopes leading to erosion.  

Age 

Ton FFB/ha/year 
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Photo 3: Pak Janaidin's plot  

On slopes, the Soil cover is not sufficient (weeding too intensive), palms shows acute 

symptoms of nutrient deficiency (K) and do almost not bear fruits. This is coherent given his soil 

management practices and the absence of K fertilizer use.  

If we must list the main factors that seem to be limiting production with the smallholders, per 

order of importance: 

1) Bad nurseries: often done in the shade, with plants too close to each other, oftent 

overgrown material, no nursery pre-selection of the plants, no nursery selection.  

        Planting: planting under shade, no fertilization in immature. 

Topography: lots of plots have rolling to hilly topography yet very few farmers implement 

land management techniques to prevent erosion. High use of herbicide, the soil cover is not 

sufficient. Some plots would need terracing. Other plots are in low land and suffer from 

water logging.  

Fertilizers: clearly a lack of training and technical references on fertilizer uses. Absence of K 

fertilizers is the biggest issues.  

 

2) Pest and diseases: presence of rats, apparently also elephants in immature phase. The rats 

are eating up flowers which can lead to bad pollination (less pollinators, less pollen). Oryctes 

attacks seem to be an issue, with some cases of bud rot/broken spears.  

 

3) Unselected planting material: too many Pisifera trees, no access to high yielding material. 
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5. Fertilizers use  

 

The use of fertilizers is not regular amongst smallholders.  The most used fertilizers are Urea and 

Dolomite, because they are recommended by middlemen and because they are cheap. From 

discussion we could see that they use fertilizers mostly when they have money (not every year) and 

they tend to go for the cheapest fertilizers (Dolomite).  

Only 50% of the farmers say they fertilized during immature phase, which is the most critical phase 

for plant development. 

The absence of K fertilizers was quite shocking, they because it is too expensive (4-5 times the price 

of dolomite). Looking at the dataset and knowing the importance of K and Cl inputs in mature palm 

oil plantations, we can almost directly conclude that mineral deficiency will occurs at some point.  

 

Figure 27: Frequency of use of different fertilizers amongst plots. 

 

Figure 28: Average doses declared when fertilizer is applied (kg per palm) 
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Remarks on fertilizers 

PONKSA = NPK 15-15-15 (adapted to juvenile oil palm 

NPK = check with middlemen to see what kind of NPK they sell (formulation).  

Recommendation:  investigate middlemen and farmers to know the brands and their composition 

because farmers might not know the specific type of name and might be lost with terms such as 

Muriate of potash (MOP) or kieserite.  

6. Weeding 

  

 

Figure 29: Herbicide use amongst SMH 

 

Most of them use only one herbicide, some use both alternatively.  

The dose of herbicide should always be expressed as in grams of active ingredients per ha per year.  

Gramoxone is a contact herbicide, whose active ingredient is Paraquat. It is deemed very efficient but 

is also recognized very toxic especially for farmers. Western countries have banned its use and it is 

also progressively being dropped by most agro-industries (at least the RSPO certified ones). It is still 

considered as the cheapest and most efficient herbicide by smallholders. 

Round Up is a systemic herbicide, whose active ingredient is Glyphosate. Its toxicity is more 

controversial but it is still recognized as toxic and potentially carcinogenic, even though  the toxicity 

levels are discussed. It is still used in many plantations and remains authorized in most western 

countries.  

Agricultural practices amongst oil palm smallholders in Riau have been describes by Moulin (2016) as 

follows: 
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“As paraquat is a prohibited molecule in many countries, and also targeted under ‘RSPO Next’, 
industrial plantation managers are potentially more concerned about reducing paraquat rates as much 
as possible. On the contrary, other growers may benefit from the unpopularity of this product leading 
to low prices. Paraquat is a cheap old herbicide especially popularand accessible to farmers in 
developing countries; and, because it is a contact herbicide, it may be applied with high frequency 
under humid climate conditions with rapid plant growth (Wesseling et al. 
2001). During the interviews, smallholders explained their inclination for paraquat as they find it 
efficient and less risky for the palm trees compared to glyphosate.” 

   

Data quality 

The information on the prices is not coherent with the quantity bought, we must make sure to have 

homogenous results (price per liter or total price).  

Recommendation: visit outlets and middlemen to access information on the price and the 

concentration (gram of active ingredient/L).  

Doses 

To calculate to dose in term of active ingredient we assumed that all farmers were using Round Up 

480 and Gramoxone SL 200 (480g/L and 220g/L respectively) which are the most common 

commercial product. However this would have to be confirmed by smallholders  

The average doses in agro-industries are 93 g a.i./ha/year for Paraquat and 222g a.i/ha/year  

Repartition of the dose including the non-users (dose =0) 

 

Figure 30: Quantity of herbicides used by smallholders 

 

Statistics Quantity Gramoxone Quantity Round Up 

Nb. Of 
observations 110 110 

Minimum 0,000 0,000 

Maximum 2,000 4,800 

1st Quartile 0,000 0,000 

Median 0,000 0,000 
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3rd Quartile 0,500 0,960 

Average 0,319 0,524 
 

Figure 31: Statistics on the use of herbicides by SMH 

 

Figure 32: Doses of herbicide among the users 

 

The smallholders’ use of pesticide is 1 to 10 times the average agro-industrial doses for 

Paraquat and 1 to 20 times for glyphosate. Only 10% of the users are in the recommended average 

for glyphosate (none are below) and only 7% for Paraquat.  

However this data highly depends on the real concentration of the products bought by the farmers 

(to be checked again by checking labels and with middlemen).  

This confirms the findings of previous studies ((Moulin et al. 2016), that  most smallholders use much 

more herbicide than agro-industries. This could easily be explained by the fact that agro-industries 

only apply herbicide in the circle and harvesting path (+/- 33% of the plot area) and sometimes a 

selective weeding on bushes and tree in windrow, whereas smallholders tend to apply herbicide  e 

everywhere. 
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From an agronomical perspective, this practice is not recommended for 3 reasons 1) It 

prevents spontaneous growth  in windrow , which provides soil cover, organic matter and soil 

structure maintenance          2) Herbicide are also toxic for oil palm root 3) It is not cost-effective and 

it is hazardous for the farmer.  

In adult plantation weeding aims mostly at easing the harvest and the circulation within the plot 

(circle and harvesting path). Competition with weeds is not considered limiting for adult palm trees if 

the canopy is closed enough.  

 

Photo 4: Typical selective weeding in agro-industries 

 

Photo 5: Intensive weeding is smallholders plot 
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7. Fruit type  

 

 

Figure 34: Fruit type in SMH plantations 

Dura  most of farmers have mostly Dura fruits only, meaning their seeds come from old Dura 

population (before the 1980-90’s all plantations had Dura population) that have been multiplied by 

farmers.  

Mix Dura and Tenera it is probably material coming from uncontrolled pollination in industrial 

plantation (F2 material), which means that seeds were collected in industrial plantations.  

Tenera  Only 1 smallholder claims to have 100% certified seeds. 

Recommendation: the surveyors have now been trained to identify fruit type in the field and should 

proceed to checking the fruit type, especially if the farmer says he doesn’t know.  

Remarks: If the famer declares a mix of Tenera and Dura (F2 material) the mix should be about 25% 

dura, 50% tenera with also 25% of pisifera (see field book for pisifera identification). 

9) Market 

Smallholders’ single interlocutors are middlemen who assure the transport of their FFB to mills. They 
inform them of the current prices. They have no other source of information and seem to ignore the 
name/distance of closest mills. The buyers require ripe fruits and reasonable sized stems 
 
For smallholders, the main issue is the cash flow: they often take a credit to buy inputs (fertilizer or 
pesticides) from middlemen, which makes them dependant of the agent. In compensation, he takes a 
share of their profit at the date of sale. 
The agent provides an important service giving the isolation of the area and apparently gets them a 
higher price than other villages, because the extraction rate seems better in Bencah Umbai (more 
Tenera than in other villages).  
The harvesting system is good in Becah Umbai, because they don’t harvest under ripe fruits and have 
a good organisation and a good rotation with the agents (15 days).  
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Recommendations and conclusion 
This first field session has been a success considering the amount of data collected, the way surveyors were 

welcomed in the village and the interest they created. It teaches us a lot on different aspects:  

1) Questionnaire and database improvement 

2) Survey’s method and review, surveyors training 

3) Smallholder’s expectations 

3) First results and complementary analysis 

This survey was a first step that enabled us to spot some errors, but the improvement of the questionnaire and 

data base is not over as some news configurations may arise in other villages. It is a long-term work. From this 

first analysis, it is striking to see how quick an error can be made while filling the questionnaire with the 

farmers. We have seen previously that error can come from 1) the surveyor due to quick typing 2) the 

questionnaire itself due to imprecise or confusing questions 3) the farmer whose answers are sometimes 

inconsistent. In order to avoid all these mistakes, two solutions have to be implemented. First, surveyors need 

to self-monitor while doing the interview and take more time with each farmer to confirm the data they 

collect. Second, data must be check on a day to day basis in order to warn surveyors as soon as a mistake is 

spotted so that they can correct it right away. Along with the training of surveyors regarding these questions, it 

might be necessary that SPKS lower its expectances in term of number of amount of data collected to give 

priority to the quality of data.  

We have seen that smallholders manage to make a living out of palm oil. They improved their way of life a lot 

since they started the crop. But they are aware that they could improve the production to get a better income. 

The production is still low given the efforts they put in it in term of labour and cash. Now, their main obstacle is 

the lack of knowledge and the investment it demands. Farmers wish to increase the production up to 20-25t to 

significantly increase their income. It is in the best interest of SPKS to place itself in a position of exchange of 

information with farmers, so that they realize the interest of being surveyed and to be a part of SPKS network. 

Considering further collaboration with those farmers, SPKS should be able to produce some communication 

supports that will provide some information regarding palm oil agronomy, diagnostic tools and 

fertilization/pesticides recommendations. It could take the form of information guides or posters that the 

villagers can keep after SPKS survey. We could also take advantage of the field trips of agronomist to give short 

trainings to the farmers. 

In addition, as part of the plan to reinforce the relationship with the villager and to collect contextual 

information on  the data collected, it is important  to interview the head of village. They will help us to 

understand the village’s history and help us to be aware of what is socially and economically at stake in the 

area. We have understood from the data collected that middlemen are the main source of information 

smallholders have regarding crop management. It seems necessary to approach the middlemen to have a full 

understanding of the smallholders’ strategies and constraints.  Gathering some qualitative data on prices, 

products and contracts would help us to analyse the survey’s data and better understand the results we 

obtained.    

All the previous recommendations lead us to the most important question: From which perspectives are we 

going to analyse the data collected? The scope of the survey is very large and the amount of data collected 

after the first village is already quite considerable. Define some questions we want to answer would help us 

focusing the analysis on the results we want to obtain.    


