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THE ADOPTION OF JAPROPHA CURCAS LINN CULTIVATION AS AN
ALTERNATIVE ENERGY PLANT IN RAYONG PROVINCE

NOPPAN PIBOONVONG 4736790 SHEV/M
M.A. (ENVIRONMENT)

THESIS ADVISOR: THAWATCHAI BOONCHOTE, Ph.D. (GEOGRAPHY);
PUTSATEE MONZON, M.A., M.O.H.; VANAWIPHA PASANHANATON., Ph.D.

ABSTRACT

This study investigated an adoption of Jatropha cultivation as an alternative
energy plant, influential factor towards the adoption as well as problems, and
recommendations as guidelines for the promotion, support and adoption of Jatropha
Cultivation as an alternative energy plant within communities in Rayong Province and
in other areas. Questionnaires were administered to 111 people whose name listed as
Jatropha growers from Community Enterprises and representatives of agricultural
households at Tubma Sub District, Muang Districe, Rayong Province. Ten key
informants gave in-depth interviews. Statistical applications for analysis were
percentage, means, standard deviation, and Multiple Logistic Regression Analysis.
Data from in-depth interviews were presented through the use of descriptive method.

After applying Roger’s innovation-decision process technique, it was found
that the compliant group adopted Jatropha cultivation because they have assessed the
benefits from Jatropha cultivation, especially from the economical point of view.
Growing Jatropha can solve energy problems and nursery plants can be established
with at a low cost. It was also found that the non-compliant group did not adopt
Jatropa cultivation as they lack knowledge of the crops and its benefits, leading to no
confidence in growing the crop. However, the application of Multiple Logistic
Regression Analysis indicated that influential factors towards Jatropha cultivation as
an alternative energy plant are 1) the member of Community Enterprise of Jatropha as
an alternative energy plant in Rayong Province 2) receiving data and 3) knowledge on
Jatropha.

The obstacles to adopt Jatropha as an alternative energy plant are the
government has not established growers’ confidence in growing Jatropha, farmers
have inadequate knowledge and inexperience in growing Jatropha, and local
residences have no confidents in the stability of Community Enterprises. The research
suggests that urgently giving knowledge on Jatropha by emphasizing on personal
communication, guarantee quality of Jatropha oil by government and build confidence
in stability of the community enterprises.

KEY WORDS: ADOPTION / ALTERNATIVE ENERGY / JATROPHA

178 pp.
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THE ADOPTION OF JAPROPHA CURCAS LINN CULTIVATION AS AN
ALTERNATIVE ENERGY PLANT IN RAYONG PROVINCE

NOPPAN PIBOONVONG 4736790 SHEV/M
M.A. (ENVIRONMENT)

THESIS ADVISOR: THAWATCHAI BOONCHOTE, Ph.D. (GEOGRAPHY);
PUTSATEE MONZON, M.A., M.O.H.; VANAWIPHA PASANHANATON., Ph.D.

Executive Summary

1. Introduction

Due to increasing price in crude oil in the world market, fuel prices in both
Diesel and Benzene have been raised drastically, resulting in high agricultural cost.
Expected forecast of the country’s fuel consumption should rise to 5.45% in the year
2012 or 85 million liters of Diesel per day or 31,000 liters per year with the
proportionate use of Diesel in agricultural sector estimated at 6% or 5.1 million liters
per day or 1,860 million liters per year, equivalence to 37,200 million baht annually.
Therefore, the government have supported moves to find an alternate energy source
from plants, especially ones that revolved from Bio Mass that could produce energy
from diversified agricultural products.

Bio Diesel is a Bio Mass derived from vegetable and animal oils that had been
through a chemical reaction called transesterification. Thailand long been making Bio
Diesel from cassava and oil plam. However, another plant that is capable of

producing Bio Diesle is “Jatropha Curcas Linn (Jatropha)” because of its close

property to Diesel.

The Thais have known Jatropha for over 300 years ago, starting when the
Portuguese brought this plant into the country in the late Ayutthaya era, but the
concept of Jatropha cultivation as an alternative energy plant by extracting oils from
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the seeds to replace Diesel as fresh squeeze and raw materials in the production
process of Bio Diesel is new to the people.

Even though Jatropha cultivation has been promoted by many governmental
divisions, many residents in Tub Ma Sub District, Muang District, Rayong Province
are interested in Jatropha cultivation and using Jatropha oil as alternate energy,
including the establishment of Jatropha grower and registered as Community
Enterprises alternate energy by Jatropha, Rayong Province with the objective to press
oil for household consumption and develop community empty lot for green area with
maximum benefit.

Currently, the Chairman of Community Enterprises has set up tools and
equipment for pressing oil at Community Enterprises at Tubma Sub District and
announced to buy products made from Jatropha Lin. Therefore, the area in Tubma Sub
District, Rayong Province is ready in terms of market, tools and equipments for
extracting oil. Furthermore, the establishment of Jatropha’s growers group resulted
from community’s leaders with diversified occupation and experiences getting
together and forming their own group.

From the above-mentioned reasons, the researcher would like to conduct the

study in “An adoption of Jatropha Curcas Linn cultivation as an alternative energy

plant in Rayong Province”.

2. A summary of abstract

The objectives of this research are 1) to study about an adoption of Jatropha
cultivation as an alternative energy plant, 2) to know about the influential factors
toward the adoption 3) to acquire problems, setbacks and recommendations for being
guidelines for promotion, support and adoption for Jatropha cultivation as an
alternative energy plant within communities in Rayong Province and in other areas.
Collecting data through questionnaires as a tool for interview with Jatropha growers
listed from community enterprises and representatives of agricultural household at
Tubma Sub District, Muang District, Rayong Province in total of 111 samples and In-
depth Interview from 10 key informants. Data analysis was done with Percentage,
Mean, Standard Deviation and Multiple Logistic Regression Analysis. As for data

from In-depth Interview, it had been presented by descriptive method.
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It is found from the study that only small number of sample groups or 26.1
% adopted Jatropha cultivation and the rest 73.9% chose not to cultivate Jatropha.
Result findings after applying with Roger’s the innovation-decision process, samples
group would adopt Jatropha cultivation because they are already assessed the benefits
from Jatropha cultivation, especially in own economic, growing Jatropha can solve
energy problem, and Jatropha nursery plants are found with low cost and not too
difficult. As for non-adopting cultivation are lacking of knowledge with leads to not
confidence in growing Jatropha. However, the study with the application of Multiple
Logistic Regression Analysis indicated that influential factors toward Jatropha
cultivation as an alternative energy plant are 1) the member of Community Enterprises
of Jatropha as an alternative energy plant in Rayong Province 2) receiving data and
3) knowledge on Jatropha.

Problems and setbacks towards the adoption of Jatropha cultivation as an
alternative energy plant in Rayong Province are 1) the government not build the
confident in growing Jatropha 2) the farmers have inadequate knowledge and
inexperience 3) lacking core farmer leaders 4) insufficient laborer for harvesting
5) preserving Jatropha seeds from being rotten or sprout before stripping seeds for
pressing oils 6) lacking publicity for Community Enterprises 7) lacking confidence
among local residences in the stability of Communal Enterprises 8) the unmatched
rules and regulations for operational agricultural officers in the area and the
government policies. Recommendations from the research, such as, 1) urgently giving
knowledge on Jatropha by emphasizing on personal communication 2) arranging
demonstration plot for being the Learning Center of Sub District 3) government
should guarantee quality of Jatropha oil 4) supporting the forming of growers’ group
among the farmers 5) build the confidence about stability of the community
enterprises 6) making policies heading in the same direction and 7) conducting
research and developing Jatropha for seasonal yield.

3. Objectives
1. To study the adoption of Jatropha Cultivation as an alternative energy plant
in Rayong Province.
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2. To study factors effecting Jatropha Cultivation as an alternative energy
plant in Rayong Province.
3. To study problems and limitation in adopting Jatropha Cultivation as

an alternative energy plant in Rayong Province.

4. Research Scope

The aim of this study is to investigate an adoption of Jatropha Cultivation as an
alternative energy plant. The targeted population are listed provincial growers from
the community enterprises alternate energy by Jatropha and residences of Tubma Sub

District, Muang District, Rayong Province, focusing on agricultural households.

5. Research Hypothesis

There are several factors that are influential towards the adoption of
Jatropha Lin cultivation as alternative energy plant at Rayong Province. Educational
level, incomes, diesel volume used and awareness in energy problems, knowledge on
Jatropha cultivation, perception of Jatropha features, receiving news on Jatropha,
receiving news on community services in promoting Jatropha cultivation, receiving
news on community services in promoting Communal Enterprises for cultivating
alternative energy plant, Jatropha Lin as well as encouraging membership for

Communal Enterprises for alternative energy plant are all influential factors.

6. Material and Method

This study research was conducted as Quantitative research together with
Qualitative research. As for Quantitative research, it was done through Survey
research with the application of Questionnaire as the tool for collecting data from 111
households of both Jatropha growers and non-growers. Regarding Quantitative
research, data was collected through In-depth Interview from 10 Key Informants. This
group consisted of 2 Jatropha growers, 2 Jatropha non-growers, 2 community leaders,
1 Sub District Agricultural Officer, 1 District Agricultural Officer, 1 Sub District
Administrator and 1 officer from Communal Enterprises for alternative energy plant,
Jatropha Lin, Rayong Province.

1. Questionnaire consisted of 8 parts as follows:
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Part 1: Personal characteristics and economic features

Part 2: Energy problems awareness

Part 3: Knowledge on Jatropha

Part 4: Perception on Jatropha features

Part 5: Receiving news on Jatropha and promoting Jatropha
Cultivation by Communal Enterprises

Part 6: Being members of Community Enterprises as an alternative energy
plant

Part 7: Adoption Jatropha Cultivation as an alternative energy plant

Part 8: Problems, setbacks and suggestions as opened-ended questions

2. In-depth Interview Guidelines, this varies depending on the Key Informants

7. Statistical Data Analysis

Data analysis were done with the application of Statistics Package for the
Social Science: SPSS through various statistical methods as follows:

e Using Descriptive, such as Percentage, Mean and Standard Deviation to
describe data

e Using Multiple Logistic Regression Analysis to find association between

independent and dependent variables.

8. Results

Adoption of Jatropha Cultivation as an alternative energy plant.

Only a small number of sample groups or 26.1% adopted Jatropha cultivation.
Their reasons for Jatropha Lin cultivation were testing cultivation, recommended by
others and cultivating for oil consumption. As for data from In-depth Interviews, it
was derived from the source of income, most farmers or 48.3% cultivated Jatropha
together with other plants, 24.1% cultivated Jatropha for extended species. Most
farmers or 44.8% had not confirmed Jatropha Cultivation while 41.4% decided to
cultivate Jatropha further.

Personal and Economic Factors
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Most farmers who cultivated Jatropha are males between 40-59 years old,
completed Elementary School, mainly worked as farmers without supplementary
occupation, earned monthly income of less than 6,000 baht. Both Jatropha growers
and non-growers had not used Diesel with engine in agriculture and used Diesel less
than or equal to 10 liters monthly.

Energy Problems Awareness

Most Jatropha growers are very aware of energy problems while most non
Jatropha non-growers were aware of energy problems at low level. However, both
growers and non-growers had agreed that Thailand should produce more fuel
production from agricultural products. The use of alternative energy from raw
materials produced in the country should be supported and the government policies on

Jatropha must be specified more clearly on for or against the cultivation of Jatropha.

Knowledge on Jatropha Cultivation

Most Jatropha growers had high knowledge level regarding Jatropha while
Jatropha non-growers had low knowledge level.

However, both Jatropha growers and non-growers misunderstood that the latex
from Jatropha contained mostly poison, person extracting Jatropha oil must
thoroughly learn the method and it would be difficult to start the engine after prolong

used of Jatropha oil.

Perception of Jatropha features

Most Jatropha growers had perceived features of Jatropha at high level while
Jatropha non-growers had perceived at low level.

However, both Jatropha growers and non-growers had negative perception of
Jatropha cultivation that it involve risky investment, complication in extracting oil,
and for best result in Jatropha cultivation, it should be cultivated in separate plot rather
than cultivating with other plants.

Receiving news on Jatropha Cultivation

Most Jatropha growers received news at high level while Jatropha non-growers

received news at low level.
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Jatropha growers received frequent news from the chairman or representatives
of communal enterprises, once or twice a month which were mostly Jatropha’s news,
steps or technology in extracting Jatropha oil, cultivation and products. Most Jatropha
growers would like to receive additional information on benefits and dangers of
Jatropha or steps and technology in extracting Jatropha oil. They would also like to
know the properties of Jatropha oil for fuel and by products from extracting Jatropha
through the officers of Agricultural Office.

As for the source of news for Jatropha non-growers, they received most news
from the television less than once a month. Most contents involved with general
information of Jatropha, cultivation and products as well as knowing properties of
Jatropha oil for fuel. Most Jatropha non-growers agreed that even though they had
received inadequate knowledge from various sources, they were uninterested in

receiving more information.

Receiving Promotional News on Jatropha Cultivation from Community
Enterprises

Most Jatropha growers received Promotional News on Jatropha Cultivation
from Community Enterprises at high level while Jatropha non-growers received at low
level.

Through intervies, it was found that only few growers were able to answer
questions in finer details, such as 79.3% Jatropha growers knew about the place to sell
their Jatropha products, but only 44.8% were aware of selling price while 73.0%
agreed on the lack of publicity in activities and operation from the Communal
Enterprises.

Being a member of Alternate Energy Community Enterprises from
Jatropha, Rayong Province

Most Jatropha growers are members of Communal Enterprises while Jatropha
non-growers are non-members. Amongst members, 66.6% decided to join the
Communal Enterprises because of their interests and curiosity to learn about Jatropha
plant and the entire 66.6% have been the members since the establishment of
Communal Enterprises. 35.4% of non-growers give the reasons for not adopting
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Jatropha that they have no information and are unaware of the Communal Enterprises,
and 22.9% had no interest in Communal Enterprises

Influential Factor towards Adoption of Jatropha Cultivation as an
alternative energy plant

Result analysis in the association between the adoption of Jatropha cultivation
and various factors in personal, economic, social and psychology done by Multiple
Logistic Regression suggested that being members of Communal Enterprises had been
the most influential factor in Jatropha cultivation. The next influential factor involves
receiving news and knowledge on Jatropha. All 3 factors were used in 85% chances of
forecasting the adoption of Jatropha cultivation as an alternative energy plant.

Quantitative Study: It was done through In-depth Interview among 10 major
interviewees. Results of the study can be concluded as follows:

Adoption of Jatropha Cultivation among locals Key informants are
divided into 2 groups as follows:

Group 1: This group adopted and started cultivating Jatropha for testing and
hoping that Jatropha could become future source of incomes.

Group 2: This group denied the adoption of Jatropha cultivation because of
price incentive, not only growing for sale but also for own fuel consumption as well as
lacking confidence in many areas, such as the government support, breakeven,

products and market.

Support and Promotion of Jatropha Cultivation from the Public and
Public and other Divisions
Support from Agricultural District Officers and Agricultural Sub
District Officers
Presently, involvement of District Agricultural officers and Sub District
Agricultural officer in the rally for Jatropha cultivation has not been ordered from the
central division, but the District Agricultural Officers together with Communal
Enterprises are working together to provide knowledge in cultivation, maintaining and

improving soil condition as well as acting as speaker occasionally.

- Support from Tub Ma Sub District Organization:
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- Presently, it acts as knowledge provider for Communal Enterprises, such as
arranging for convenient location. This is the roles of Sub District
Administration in agricultural promotion without defined rules and
regulations. Therefore, Sub District Administration needs the involvement
of agricultural group in writing project to ask for support from Sub District
Administration which is ready and gladly provide the support.

- Support from Communal Enterprises:

Operation of Community Enterprises contains 2 features as follows:

1) Providing services for community and its members by arranging for
places to buy Jatropha products as well as exchanging seeds with Jatropha oil or Bio
Diesel oil, accepting seeds deposit and promoting learning both on-site and off-site.
Community Enterprises Alternate Energy Plant from Jatropha, Rayong Province has
been appointed by the Ministry of Energy to be the Learning and Production Center
for Bio Diesel in Rayong.

2) The chairman of Communal Enterprises aims to sell Bio Diesel for the
community at the price not over 22 baht per liter, but at this point the operation is
unclear.

Therefore, Communal Enterprises must emphasize on self-involvement
in promoting Jatropha cultivation as the place to provide knowledge and produce Bio
Diesel for the community.

Receiving News

In the beginning, most Jatropha growers received the news from
communication with the Communal Enterprises officers. Later, they took it upon
themselves to research for more information or ask for additional news form the
government divisions.

As for Jatropha non-growers, they received news of Jatropha at low level, in
small numbers and is an inconvenience for general public.

Knowledge in benefits and dangers of Jatropha Cultivation

Both Jatropha growers and informants have good knowledge about the benefit
of Jatropha and are able to identify the usage of each Jatropha parts. They are also
aware that the most dangerous part of Jatropha are in its seed.
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As for Jatropha non-growers, eventhough they had known about the benefit of
Jatropha, they still misunderstood about the danger of Jatropha by thinking that poison
is mostly contained in the stem and trunk without knowing that the poison is in the
seeds, so a lot of non-growers think poison came from touching the liquid rather than
eating seeds.

Future Trends for Jatropha Cultivation in Rayong Province

There are 3 groups of Keys Informants that presented their opinions:

Group 1 agreed that Jatropha cultivation have improved through frequent
activities arranged by Communal Enterprises to distribute knowledge, including
having visitors visiting and observing the demonstration plot. At this stage, farmers
would take plant seedlings to grow, leading to more Jatropha in the future.

Group 2 are pessimistic towards the future of Jatropha cultivation through their
own experience. When the government first promoted Jatropha cultivation, it was
together with other plants. This created problems as when the main plant is fully
grown, it would create a shaded area over the Jatropha. This is not an ideal condition
as Jatropha prefers sunshine. Morever, Jatropha is a fast growing plant that takes
water from the main plant. As for encouraging the cultivation at the end field, there is
no concrete evidence.

Group 3 is uncertain about the future trend for Jatropha cultivation as they are
concern about governmental promotion. Most farmers tend to wait for the
government to pass on the policy. Therefore, future adaptation are based mainly on
the government promotion. Besides, it is up to the vision of growers because most
grown plants in the country are edible but Jatropha is not grown for human
consumption. Even with excess production, its price would not decline because its
seeds can be extracted for oil and stored for future use without soiling. Any interested
person who has recognized this issue would grow more Jatropha plant.

Problems and Setbacks:

Conclusions made from data collection through in-depth interviews among
Key Informants are as follows:

1. The government have not been able to build up confidence amongst

farmers with the lack of involvement in Jatropha Lin cultivation and lack

of educational promotion.
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8.

Farmer has inadequate academic data and experiences with Jatropha Lin.
Even though this plant is can be grown quickly and easily, as well as
having the ability to endure dryness, production volume depended on given
care. The plant needs constant care and branch trimming otherwise it
would not be able to yield good production. Many farmers are unaware of
the correct methods in growing and maintaining the Jatropha Lin.

Farmers have no confidence in the market since the market is the control
factor for growing Jatropha in the area. When certain plant has yielded
good price, the new plant would not receive the same market response or
unable to sell at the good price. Then such plant would have no incentives
for farmers to cultivate Jatropha.

There is no confidence in the stability of the market (Communal
Enterprises) whether how long it can remain within the community as well
as uncertainty in the strength of Communal Enterprises Committee and its
members.

Communal Enterprises lacks publicity in activities and operations.

There is no confidence in investment breakeven

People are familiar with growing edible plants that can give benefits more
ways than one, such as fresh fruits turned into the processed fruits.
However, Jatropha plant can be made into oil only. It is not an alternative
plant for the farmers.

There is the problem on storing Jatropha seeds so that it would not soil or

sprout before shelling seeds for pressing oil.

9.

Regarding labor problems, Jatropha is non-seasonal plant, but rather
yielded fruits for the whole year. The grower must walk around to look at
the ripe fruit and pick one plant at a time. If growing Jatropha plants are
grown in the large area, it needs a lot of laborers to harvest large produces.
However, the numbers of farmers in Rayong have steadily declined.
Agricultural laborers are difficult to find because people preferred to work

more in the Industrial Estate.

10. Lacking core leader for agricultural group to persuade farmers to actively

grow Jatropha.
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11.

12.

Unmatched policies between the Ministry of Agriculture and Cooperatives
that promoted the cultivation of Jatropha at the end of the field and the
Ministry of Energy to urgently processed Gasohol and Bio Diesel without
the readiness in raw materials.

Limitation of operating rules of the District Agricultural Office where the
order has not been carried out without official announcement. Despite the
promotional officer’s preference in certain plant, if the central division
later had decided differently, it would be the officer’s fault and he might be
under investigation. Therefore, the officer who is working in the
Agricultural Office hesitated to work offensively, but rather wait for
official order from the central division before starting the operation.

Recommendations for promotion of Jatropha Cultivation:

Conclusions are made from data collection through interviews and In-depth

Interviews among Key informants as follows: An adoption of Jatropha Cultivation as

an alternative energy plant in Rayong Province

7.
8.
9.

The government must seriously promote Jatropha cultivation by acting as
core leader to actively work on it.

The government must set up clear policies for Jatropha cultivation in order
to promote Jatropha as the country alternative energy plant.

The government must provide transparent knowledge and actively arrange
for publicity and promotion.

The government should support both Jatropha cultivation and the use of
Jatropha oil.

Building marketing confident for long-term buyers

The government division, such as, Sub District Agriculture or Sub District
Administration must distribute Jatropha seeds.

Both central and local authorizers should actively engage in the matter.
Providing support in tools and materials for processing Jatropha oil.

There must be tempting price guaranteed.

10. Arranging for demonstration plot for people to study.
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11. The government should allocate the cultivated area.
12. Arranging for successful Jatropha growers as case studies for new growers.

9. Discussion

Result findings from Quantitative study indicated that 73.9% of samples
group, non-growers, gave their reasons that they had not owned any agricultural land,
no education and not interested in this plant. As for key reason derived from the In-
depth Interview, there had not been any farmers who had been success in cultivation.
The remainder of the Quantitative sample or 26.1%, they had adopted Jatropha
cultivation for testing with given sample branches and seeds as well as needed
Jatropha oil to replace Diesel. Another reason derived from In-depth Interview is
involved with source of incomes. -After considering the decisions-making process in
Roger’s Innovation who explained that samples groups agreed to adopt Jatropha
cultivation based on their own judgment because they had recognized self-benefit in
economy and ability to solve energy problems from Jatropha cultivation. Its species
could be found easily for testing with low cost finding and maintenance. As for non-
adoption, knowledge in decisions-making were not available to create confidence in
Jatropha adoption.

However, by studying the influential factors towards the adoption of Jatropha
Cultivation through Multiple Logistic Regression Analysis, few others influential
factors had been discovered as follows:

1. Being a Communal Enterprises member in accordance with the set
hypothesis and Roger’s statement who stated that person with more related networks
than other persons has the tendency to adopt new innovation than others.

2. Receiving news as being set by hypothesis and Roger’s statement who
stated that key contents of the Diffusion is exchanging information. Decision-making
process is the innovation for information research and being active in the compilation
process for news receiver will gradually reduce skepticism about innovation.

3. Knowledge on Jatropha as being set by hypothesis and Roger’s statement
who stated that knowledge related to the adoption of innovation as a result from

uncertainty from innovation and inability to predict results from adaptation and
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willing to use such innovation. Additional learning on innovation is the construction
of knowledge and understanding for decision-making in adopting or rejecting such
innovation.

As for other non-influential factors towards adoption of Jatropha as being an
alternative energy plant, they consisted of educational levels, incomes, amount of
Diesel used with agricultural engine, energy awareness, perception of Jatropha plant’s
features, receiving on Jatropha cultivation from Jatrophe Linn Communal Enterprises

Alternative Energy Plant, Rayong Province.

10. Research Recommendations

1) The most urgent issue in the adoption of Jatropha cultivation is knowledge.
Result findinds, through informants, indicated that farmers would not grow Jatropha
because they lack knowledge on the plants as well as having many misconceptions
about the danger of Jatropha. The main, and most damaging, misconception is the
notion that the poison is in the liquid and enters the body by contact. When in truth,
the most poisonous part is in the seeds and must be consume.

2) Putting more emphasis on the source of news as communication between
individual. Especially, the Agricultural officer, Communal Enterprises officer and
official leader should make news available more frequently. Result findings indicated
that frequency in receiving news for both Jatropha growers and non-growers have
been inadequate which may effect the decision in the adoption of Jatropha cultivation
as the early stage acceptance without definite confirmation.

3) Making rally and publicity to change concept and point of view in order to
create awareness in strong community with self support in energy so that farmers
could understand the core intention for Jatropha cultivation, not only generating
incomes but also consuming own oil production to reduce household expenses.

4) District Agricultural Office or other concerned governmental divisions
should arrange for demonstration plot in each Sub District by setting up in the
government office or public office and act as a learning center for Sub District.

5) There should be the distribution of Jatropha seeds and nursery plants for
District and Sub District farmers to extend species or to distributed to interested

growers.
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6) The concerned government divisions with the research and development in
species should create Jatropha that could yield product seasonally for conveniences,
less time-consumption and labor in harvesting.

7) Providing convenience in tools and material used in extracting oil for each
Sub District so that they can each make Pressing Machine for common use as well as
supporting tools for extracting oil in each community in order to solve problems of
spoiled or sprouted seeds before transporting for pressing in other areas because the
growers in the area had no need to store seeds in large quantities before transporting
for pressing in other areas transporting forpressing outside the area.

8) By allocating the area for cultivating Jatropha cultivation, local
administrator who has been given the authority to allocate public land locally may
designate more areas for Jatropha by planting on the empty areas on both sides of the
road, center islands, Temples’ areas and Royal Land and hiring the agricultural laborer
to maintain the plant and pick the fruits. This should be done to promote Jatropha
cultivation in the area as well as generating income for local laborers. From the study,
the first and foremost reason among informants unable to cultivate Jatropha because
they had no land for agriculture, only land for living.

9) The government should guarantee quality of freshly squeeze Jatropha oil
that it can actually be used with agricultural engine to make interested growers more
confidence in its quality and in turn encourage more cultivation.

10) The government policies should be promoted in the same direction to
create transparency and definite goals. The policies should be actively done to create
confidence for operator in different levels, including the Jatropha growers and
interested person.

11) The work divisions that have given the support on Jatropha cultivation
should encourage group cooperation in each village for being examples for other
agricultural groups so that requesting support from other working divisions could be
easily done.

12) Communal Enterprises should publicize to provide more knowledge for
people in the area. Findings from interviews suggested that if the questions on the

Communal Enterprises contain more details, there is less person known the answers
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and able to answer correctly. Besides, most informants have agreed that communal
enterprises is still lacking publicity on activities and operations.

13) Communal Enterprises should build up the confidence in its stability and
reassure the community that it can stay with the community for long time by
announcing the support from Ministry of Energy in providing modern Jatropha
Pressing and Bio Diesel Production Machine to be used at the site as well as
appointing Communal Enterprises to be the Learning Center and Bio Diesel
Production Center in Rayong Province.

14) Communal Enterprises should build good relationship as well as being
more friendly and trustworthy to community people because judging from the
interview, especially the farmers, they do not fully trust the founder of the Communal

Enterprises. Most of the farmers view the Communal Enterprises in a different light.

11. Recommendation for Further Research

1) There should be a study of land use in economy to compare the breakeven
point for Jatropha cultivation in other areas where main economic plants are not Bara
Rubber or fruits orchard to find suitable cultivated area.

2) There should be a study in economic on suitable buying price for Jatropha.

3) There should be a study in the adoption of Jatropha Cultivation in the other

regions.
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