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ABSTRACT

The Duang Prateep Foundation established the New Life Project in Kanchanaburi,
Thailand to help underprivileged children escape slum life and learn slglieteedn society
The goal of our project was to help the New Life Project advance towarslsédiinability by
presenting viable options for generating profit from its oil palm plantafon.analysis showed
that both selling thpalmfruit and establishing palm oil production facility would be

profitable, butwith varying risk levels and social impacts.
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EXECUTIVE SUMMARY

In the Klong Toey slum of Bangkok, Thailand, young boys and girls often fall victim to
neglect, malnutrition, unsafe livirgpnditions, and emotional stresses, such as isolation and
depression. This can often lead to greater societal issues such as jprostitdtdrug addictian
In an effort to address these problems, the Duang Prateep Foundation (DPF) established the New
Lif e Project 200 kilometers outside of Bangkok in the rural province of Kanchanaburi. The New
Life Project gives children from the slums an opportunity to learn basic life skills in a safe

environment through education, farming, and maintaining respongibititound the plantation.

The DPF currently relies on fundraising and other donations in order to pay for the
operation of the New Life Project in Kanchanaburi, abou2Iniillion baht annually. However,
it would likethe New Life Project to become ssifistaining, and istablished an oil palm
plantation at the site in 2003 in order to raise income. The plantation contains 8600 trees;
currently, only the oldest siyearold trees are harvested and the fruit is sold to a local palm oll
facility, but therest of the trees will be ready for harvest within the next two or three ydwas.
DPF would like to investigate the possibility of angite palm oil processing facility in hopes
that it would be more profitable than simply selling the frTiite goal & our project was to help
the New Life Project advance toward salistainability by presenting viable options for

generating profit from its oil palm plantation.
Investigation of Small-Scale Palm Oil Production Systems

To collect information about diffent options for palm oil processing, we visited three
local facilities of different scales: a smattale factory in Kanchaturi called Sasdee Palm Qil
a largescale facility in Chon Buri called Suk Sombun Palm Oil; and a sscale prototype
system inPathum Thani. The prototype system was the result of collaboration between the
National Metal and Materials Technology Center (MTEC) and Great Agro, an agricultural
engineering company. We decided to analyze Gr

applicable to the scale of the DPFG6s plantatio

We believe that the Great Agro system is a good choice for the DPF as it processes one

tonne of fruit hourly, which is an appropriate scale for the fruit pratlbgethe New Life Project
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plantation. It enables the sale of the nut and fiber of the palm fruit as well as grade A crude palm

oil. Furthermore, it produces neither wastewater nor emissions, making it environmentally

friendly. The initial cost of GreatAgr6s system i s 7.5 million baht

and its installation, a building to house the machinery, and training of the operator.
Financial Analysis

We analyzed the following three revergenerating scenarios with respect to their

projectel profitability, payback periods, and social implications:

1. Continuing to sell fruitThe DPF would continue to sell the fresh fruit bunches from its

mature plantation to a nearby processing facility.

2. Purchasing and install i n\NgewGrLe afte APgTihao desc tsbyss
DPF would use Great Agrob6s system to proce

plantation, which would require two days of operation per week, eight hours per day.

3. Purchasing and installesg Sewati AgrBPbej syt

with supplemental fruff he DPF woul d use Great Agrobs
its own fresh fruit bunches with fresh fruit bunches that it would buy from surrounding

plantations in order to run the facility six daysveek, eight hours a day.

To estimate profit for each scenario, we subtracted the estimated costs from the expected

revenue. The revenue sources and operating costs that we analyzed include:
Sources of Revenue

3 Fresh fruit bunchesThis applies to thérst scenario only.

3 Crude palm oil This applies to the second and third scenarios.

3 Byproducts of processing, including nut and palm press fiber of theThese apply to
the second and third scenarios.

Operating Costs
3 Plantation maintenancé his costis the same for all three scenarios. We accounted for

the annual cost of irrigation, fertilization, and labor for harvesting fruit.
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Transportation of fresh fruit buncheBhis applies to the first scenario only and is the

price for transporting theunches to a processing facility. We used the current price that
the DPF pays to transport its fresh fruit bunches.

Oil processing labarThis cost applies to scenarios 2 and 3. We estimated labor costs
assuming two workers at minimum wage and a more skilledabqr at a higher wage.

The costs are determined from hours of operation.

Electricity. This cost applies to scenarios 2 and 3. We obtained power consumption of the
machinery from Greakgro and the average 200%ailand electricity rates for a small
busiress. The electricity costs are determined from power consumption and hours of
operation. Our estimate does not consider possible increases in power consumption as the
equipment ages. We did consider the power that would be required to heat up the dryer
for one hour in advance of production.

Fuel. This cost applies to scenarios 2 and 3 engineering manager at Great Agpio

us theannual cost of thePG (liquefied petroleum gasjsed fortwo facility components

when running for an average workweek, so we used this fuel cost estimate for scenario 3.
Hetold us that fuel cost is directly proportional to number of operating days, so we
dividedhis estimatdoy three in order to estimate the fuel cost used for sicedar

Machinery maintenancd his cost applies to scenarios 2 and@t® engineering manager

at Great Agro advised us to estimate annual maintenance costs as 3% of the startup cost
of the system. We assumed that the maintenance costs would be less&no en

compared to scenario 3 as machinery maintenance is based upon the time that the
machine is usefFogiel & Keller, 1998) For simplicity, we assumed that the equipment
maintenance cost for each scenario would be constant over the lifetime of fhaemgui

We did not consider extra machinery downtime for larger machinery repairs.

Machine replacement his cost applies to scenarios 2 and 3. The engineering manager at
Great Agro informed us that Great Agro believes the machinery to have a lifetime of
approximately ten to twenty years, operating in eigbur shifts daily. We included a

cost for scenario 3 to replace the entire system every ten years, to be conservative. We
assumed that this cost would be dhied of the amount for scenario 2 compared to

scenario 3 because the lifetime of the machinery is based upon the time that the machine

is used not on the time the machine exists (Fogiel & Keller, 1998).
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3 Raw materials. This applies to the third scenario only and included the cost of the
supplementairesh fruit bunches that the DPF would need to buy from local farmers to

run their facility for an average workweek.

For scenarios 2 and 3, we also estimated the payback period, or the amount of time that it
would take the DPF to earn back their investment. We divided the initial investment for Great
Agrods system, appr oxi ma tbeybngwhd they wauld belmakong b a h't
if they chose to sell the fruilThis is because the DPFakeadyselling their fruit and the
payback period represents the time it takes the revenue, beyond what they are already making, to

exceed the operating and initial costs.
Conclusions

Error! Reference source not found.shows the range of projected annual profits and
payback periods for the scenarios. The wide range in these projections igpdue tolatility
for fresh fruit bunches and crude palm oil. For purposes of illustration, we used price data from
2008.

Tablel: Range of projected annual profits and payback periods for scenarios.

Scenario Annual Profit (inMillions of Baht) Payback Period (in Years

1 1.3¢4.6 q
2 2.7¢6.1 2.7¢56
3 49¢111 0.9¢2.0

*Price ranges in Thailand in 2008 for fresh fruit bunches and crude palm oiln83e5.98baht/kgand 17.02,
36.26baht/kg, respectively@epartment of Internal Trade2009).

We predict that continuing to sell fruit would generate enough profit to finance the
operating costs of the New Life Project site in KanchanaburiWe expect that by 2012 when
all the trees at the New Life Project reach maturity, selling the fruit would yield an annual profit
of 1.3/ 4.6 million baht Assuming the average price of fresh fruit bunches for 2008, we project
an annual profit 08.3 million baht This option has very little risk because there is no initial

investment.

Purchasing and installing Great Agrods Sys

the New Life Project plantation should generate more revenue than simply selling the fruit,
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but with more uncertainties. Given the range of fresh fruit bunch and crude palm oil prices, we
estimate that by 2012, the DPF would yield an annual pro#it#é.1 million baht, or4.9

million bahtusing average bunch and oil prices, by processing itsfawt. This exceeds the
operating cost of the New Life Project site in Kanchanaburi. These profits will pay back the
initial investment of 7.5 million baht ia.7i 5.6 years Although this option is more profitable

than simply selling fruit, it introducasore uncertainty.

We predict that purchasing and installing
from the New Life Project and that of local farmers would be the most profitable option for
the DPF; however, the DPF should be aware of the associateahtplications. Assuming the
average prices from 2008, our calculations show that this scenario would generate an annual
profit of 7.9 million baht or a range o4.9 11.1million baht We predict that the profits from
this scenario would recoup an initiaviestment of 7.5 million baht 0.9-2 years

We conclude that scenarios 2 and 3 have social benefits for the community and the

environment.Gr e at pAlg ol prédsction facility would:

3 Provide jobs The facility could provide jobs youngmenwhoare o ol d t o st ay
New Life Project site in Chumporn. Because it operates for a full workweek, the third
option provides more labgout both scenarios would require workers to opetiage
machinery.

3 Benefit the local economgreating more oil prodiion capacity in Kanchanaburi could
encourage more local farmers to begin growing oil palm trees.

3 Benefitthe environment The facility that currently pra
pollution, but the Great Agreystem utilizes cleaburningliquid petroleumgas and does

not produce wastewater.

Whichever option the DPF chooses, we believe that its oil palm plantation will be a
substantial source of revenue in the years to come. We hope that our work will help the New Life
Project advance towardsstate of seksustainability so that the DPF can, without constant

fundraising, give the young children living in poverty in Klong Toey a new life.
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1. INTRODUCTION

In the Klong Toey slum of Bangkok, Thailand, young boys and girls often fall victim to
neglect, malnutrition, unsafe living conditions, and emotional stressesasistiation and
depression. This can often lead to greater societal issues such as prostitution and addiction to
hard drugs, including amphetamines and heroin. In an effort to address these problems, the
Duang Prateep Foundation (DPF) established the INfewProject 200 kilometers outside of
Bangkok in the rural province of Kanchanaburi. The New Life Project gives children from the
slums an opportunity to learn basic life skills in a safe environment through education, farming,

and maintaining responsilibies around the plantation.

The DPF currently relies on fundraising and other donations in order to pay the expenses
of maintaining the New Life Project site in KanchanabuHtimately, the DPF would like the
New Life Project in Kanchanaburi to reacpaint of selfsustenancelhe Foundation
established an oil palm plantation at the sit2003in order to raise income to support the
operationCurrently, only theoldestsix-yearold trees are harvested, but the rest of the trees will
be ready for harvest within the next two or three years. The fruit is soldd¢al@alm oil
production facility that also buys most of the palm fruit produced by the 20,000 oil palrmtrees
KanchanaburiThe DPF would like to investigate an-eite palm oil processing facility in hopes
that it would be more profitabl@an simply selling the fruitRather than relying on fundraising,
the DPF would like the sale of palm oil or palm fruigenerate enough revenue to alleviate the

cost of providing food and shelter to the children living at the New Life Project.

The goal of our project was to help the FoO
self-sustainability by presenting viable aptis for generating profit from its oil palm plantation.
We met this goal by addressing each of the following objectives:

1. Determining the priorities and needs of the DPF regarding the design of a palm oil
processing facility, and asséasgthe current condibns of the New Life Project oll
palm plantation in Kanchanaburi.

2. Gathering information about local palm oil production facilities.



3. Analyzing several suitable revengenerating palm fruit scenarios, taking into

account the possibility of processing tineitf of surrounding farmms.

The outcome obur project was revenue and cost projections for each scenario, along with an
analysis of the social and environmental considerations of Béelworked closely with the

DPF in order to provide the organizatioitwprofitable possibilitiethatmet their needs in order
to help the New Life Project move towards smiktainability.



2. BACKGROUND

In this chapter, we begin with an overview of the societal dangers that often arise from
slum life, specifically fronthe Klong Toey slum of Bangkok. Khru Prateep Ungsongtham Hata
founded the Duang Prateep Foundation in order to help the young children living in Klong Toey.
One of her many outreach endeavors, the New Life Project, recently started an oil palm
plantationto generate revenue. Although the Foundation currently sells its palm fruit, it would
like to investigate whether processing its own palm oil would be more profitable. In this chapter,
we discuss the palm oil industry as well as its common standardsahapon methods. We

then close by discussing the status of the New Life Project plantation in Kanchanaburi.
2.1 Duang Prateep Foundationds New Life Proje

Poverty within a community often leads to further social complications. Children in
particular ofen fall victim to neglect and social injustice. In the Klong Toey slum of Bangkok
(Error! Reference source not found), thousands of children live with parents or grandparents
who do not have the economic resources to support them, and méorcadeto work in the
streets from an early age. Because of these social pressures, children often feel hopeless and
incapable of rising above poverty. It is common for children of the Klong Toey slum to fall

victim to sexual abuse or addiction to hardg¥ including amphetamines and heroin.

Prateep Ungsongtham Hata grew up in the Klong Toey slum of Bangkok and suffered the

T . ey T P same financial struggles in
es her childhood as the children
she nowhelps. At the age of
twelve, after receiving a

| minimal education, she
became a street worker in
order to pay for secondary
schooling. She took classes
at nightwhile working all

day and eventually managed



to complete her higher education. In 1968, Prateepher sister began a school out of their

home in the slum. At first, the city government deemed the school illegal, but she fought for ten
persistent years and finally legitimized the school (Khru Prateep, personal communication,

January 12, 2009). Ir9¥8, she won the Ramon Magsaysay Award for Public Service and used

the prize money to begin the Duang Prateep Foundation (DPF). In 2004, Prateep received the
Worl dés Children Prize and -yehrongGttuggle ottheFr i end s

rightsof Thail andds most vulnerable childreno (DF

One way that the DPF provides hope for the children of the Klong Toey slum is through
the New Life Project. The DPF founded the first New Life Project (for boys) in the province of
Chumporn Figure2), where the boys learn interpersonal skills and responsibility through
agricultural work, caring for farm animals, and trading their crops. A rural location for the New
Life Project, 200 kilometers south of Bangkok, @esl that the boys would not be able to obtain
drugs. The DPF hopes that the boys leave the New Life Project not onlfreeunut also with

the skills and confidence to build a better life.

The success of the New Life Project in Chumporn led to thediog of a second New
Life Project in 1998 in the rural province of Kanchanaburi, 200 kilometers northwest of Bangkok
on the border oMyanmar Figure2). The DPF does a great deal of fundraising to finance the
New Life Projects and began an oil palm plantation at the Kanchanaburi site in 2003 in order to
raise additional revenue for the operation. The oil palm plantation in Kanchanaburi contains
about8600 trees, approximately 2@00 of which are mature. The DPF currently sells the
harvested fruit to a palm oil production facility thirteen km away, but it is considering producing
crude (unprocessed) palm oil-site in order to increase its earningeeIDPF would like to
learn more about palm oil processing and its revaamerating options in order to continue to
support the children of the Klong Toey slum (Khru Prateep, personal communication, January
12, 2009).
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Figure2: Map of Thailand showing locations of DPF and New Life Projects. Modified from
http://upload.wikimedia.org/wikipedia/commons/2/28/BlankMap_Thailand.png.


http://upload.wikimedia.org/wikipedia/commons/2/28/BlankMap_Thailand.png

2.2 The Palm QOil Industry

With refining, crude palm oil has many uses ranging from fqmalications to the fuel
that runs our cars. Both worldwide and in Thailand, the palm oil industry has increased very
rapidly in recent years. In this section, we will discuss the applications of palm oil and the

growing industry before moving into the grimg and harvesting of the oil palm tree.

There is a variety of uses for palm oil. About 90% of palm oil produced is used in food
related applications. After refining, palm oil contains only about 50% saturated fat, is free of
cholesterol, is odorless atabkteless, and contains many antioxidants. It lacks trans fat and can be
a healthier substitute for other seed oils like soybean and canola oil. There are many products
fried in palm oil, including potato chips, French fries, doughnuts, ramen noodlesjtan&alm
oil can also be separated into a solid part called the stearin, which is used in shortening and
margarine, and a liquid part called the olein, which is used as frying oifddonapplications
for palm oil can be divided into two categoriepgurcts that use the oils themselves and
products that use oleochemicals, which are chemicals derived from the oil. Some products made
with the oll itself include soaps, plastics, drilling mud, and biofuel. Products made with
oleochemicals derived from paloil include candles, lotions, body oils, shampoos, skincare

products, rubber, and cleaning products (American Palm Oil Council, 2008).

Palm oil production has increased worldwide during the past three decades. It doubled
from 5 million tonnes in 1980 tollmillion tonnes in 1990 and doubled again to 21.8 million
tons in 2000. By 2005, that number had increased to 34.4 million tonnes (Fromm, 2007). As
shown inFigure3, more palm oil was produced worldwide in 2007 than any other vegetable oils
or fats Malaysian Palm Oil Council2008). Currently, Indonesia and Malaysia produce 87% of
t he wor | dFgsredp andd failand,lthe thirthrgest producer, lags behind with 3% of
the worldbés production (Butler, 2008).

The oil palm was first brought to Thailand in 1968 after it successfully replaeed t
native rubber trees in Malaysia (Prasertsan, 13®hgllscale farmers own about 70% of
Thail andds oi,Bndpharerminipglplantatioas are oun I8y the private sector and
cooperatives (Yangdee, 2007). Following the worldwide trend, palpnaziuction has also

increased in Thailand. As shownHigure5, the annual palm oil production in Thailand has

6



climbed steadily over the last decade from 2.5 million tonnes in 1998 to 6.5 million tonnes in
2006. In the province of Kanchanaburi, where the New Life Project is located, palm oil
production reached 859 tonnes in 2006 (Office of Agricultural Econonfiés)?2
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Figure3: 19962006 World production of dominant vegetable oil. Source:
http://www.sustainablefoodlab.org.
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Figured: 2008 World production of palm oil by country. Modified from
http://news.mongabay.com/2008/@f08zon_palm_oil.html.
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Figure5: 1998006 Annual palm oil production in Thailand. Modified from
http://www.dede.go.th/dede/fileadmin/upload/pdf/Oil_Palm_Production.pdf

Palm oil comes from thedit of the oil palmElaeis guineensjsvhich is most commonly
found in one of the followinghree varietiesDura, Pisifera, andTenera a hybrid cross dbura
andPisiferathat is the most commonly planted today (Vanichseni, 2002). The trees reach a
height of about 60 feet and produce fruit bunches that weigh between 10 and 25 kg and contain
several hundred fruitlet&(ror! Reference source not found). The round fruitlets are orange

o = 1ULR) I red and ripen to dark purpl®élaysian
| Palm Oil Counci) 2008). On average, two
or three bunches are harvested from each
tree. The trees produce fruit for thirty years,
M although it is more difficult to harvest the

trees as they gva

As shown inError! Reference

source not found, the fruit is composed of

an outer skin called the exocarp; the fleshy

Figure6: Fresh palm fruit bunch. 8



mesocarp from which the palm fruit oil is squeezed; an inaecalled the endocarp; and a
kernel inside the nut from which palm kernel oil is squeezed (Kwaski, 200&)Je palm fruit

oil is bright orangeed in color and is sersiolid at room temperature. Each palm fruitlet is
composed of about 61% crude oilwgight, and a fruit bunch contains about20®% oil by
weight. The oil palm produces about-2.B tonnes of fresh fruit bunches per rai (one rai = 0.16

hectares) annually (Khun Bundit Jumras, personal communication, February 6, 2009).
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Figure7: Parts of the oil palm fruit.

2.3 Production of Palm Oil

The production of crude palm oil includes a series of phases beginning with harvesting
the fruit and ending with storing tleél, each using different methods and machines. In this
section, we will describe the processing methods of palm oil production and address the

associated environmental concerns.

Oil palm fruit can be processed in batch, continuous, or-sentinuous syems. A
batch system extracts oil from consecutive batches of fruit, while in a continuous system, each
step in the oil extraction process feeds into the next. In as@minuous system, there may be
pauses if some steps take longer than others do.ddeednd Agriculture Organization (FAO)
of the United Nations compiled a bulletin describing methods of palm oil processing. According

to the bulletin, often sma#cale facilities, which process two or less tonnes of fresh fruit



