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Abstract. Nuclear research centres in Indonesia are mainly owned and operated by the National
Nuclear Energy Agency, covering basically various research and development facilities for non-
energy and energy related activities. The research and development activities cover a broad spectrum
of basic, applied, and developmental research involving nuclear science and technology in supporting
various fields ranging from basic human needs, e.g. food and health; natural resources and nuclear &
environmental safety; as well as industry. Recent economic crisis, triggered by monetary turmoil, has
dictated the IAEA to face new challenges and to give more efforts on the application of the so called
"instant technology" i.e. the technology which has been developed and is ready for implementation,
especially on food and health, to be better utilized to overcome various problems in the society.
Various short and medium term programmes on the application of isotopes, radiation, and nuclear
techniques for non-energy related activities have emerged in accord with these efforts. In this regard,
besides the intensification of the instant technology implementation on food and health, the nuclear
research and development on food plant mutation, fertilizers, radio-vaccines, production of meat and
milk, production processes of various radiopharmaceuticals, and radioisotopes as well as radiation
processing related to agro-industry have to be intensified using the available laboratories processing
facilities. The possibility of the construction of irradiators for post harvesting processes in some
provinces is being studied, while the designing and manufacturing of various prototypes of devices,
equipment, and instruments for nuclear techniques in health and industry are continued. Considering
the wide applications of accelerators for non-energy and energy related research and development,
construction of accelerator-based laboratories is being studied. In energy related research the
feasibility of the introduction of the nuclear power plants is under investigation taking into account
various important changes due to new realities. Therefore, the safety and fuel cycle aspects, especially
the long term program on the back-end fuel cycle, utilizing the existing facilities is also maintained.
The construction of a laboratory for carrying out research and development on radio-ecology and
marine environmental studies is being planned to support the radioactive waste management for the
future nuclear power plants. Considering the need to maintain the energy related research and
development and the need for clean water, the study on the utilization of a high power research reactor
for generating process heat, hot vapour, and producing clean water as well as electricity is being
carried out. The possibility of the construction of this research reactor is being studied. As a
developing country, Indonesia needs to co-operate with other countries to support her nuclear research
and development programme in various fields due to the fact that she has to overcome her chronic

challenges that are perhaps also faced by other countries, i.e. to have a better understanding,
perception, appreciation, and support from decision makers, social leaders, scholars, and the whole
community nationally and internationally on the importance of peaceful uses of nuclear science and
technology.

Introduction

The nuclear research centres in Indonesia are mostly own and operated by a governmental
research and development institute namely the National Nuclear Energy Agency (BATAN,
Badan Tenaga Nuklir Nasional, Act no 10, 1997), formerly known as the National Atomic
Energy Agency of Indonesia (Act no 31, 1964). As stipulated in the Act 10, 1997 about
nuclear energy, BATAN is a non-commercial governmental institute having the task of
nuclear research and development as the promoting body with no more function of regulatory
body. Since the application of nuclear science and technology is utilized by various institutes,
e.g. universities, hospitals, industries either state own or private, the nuclear research and
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development is also carried out, to a lesser extent, by universities and very little by private
industries. In most cases, however, they do their nuclear research and development together
with BAT AN employing the BATAN's nuclear research centres.

The research and development done by BATAN covers mainly nuclear science and
technology in support of energy and non-energy related activities covering basic human
needs; development of natural and energy resources as well as nuclear and environmental
safety; and development of industries. To be able to carry out these research and development
appropriately, BATAN has also to have activities in software, hardware, orgaware and human
resource development as well as socio-cultural to have the support from the society.

Having approximately 4000 personnel, 90% of which are technical personnel i.e. scientists,
engineers, and technicians, BATAN is relatively well equipped with various research and
development facilities, e.g. three research reactors of 100 kW, 2 MW and 30 MW suitable for
education, research and development, and production of radioisotopes. These reactors are
complimentary and equipped with many beam tubes for spectrometry, isotope production,
radiography, etc. Various capsules, rigs, and in-pile loops, as well as irradiation facilities,
storage pool, hot cells, and pneumatic, dry and wet radioactive sample transfer facilities are
also available in these reactors to be used for research and development of fuels, materials,
and radioisotope production. Various out of pile loops for engineering and safety experiments,
thermohydraulics, corrosion and component test, together with cold mechanical laboratory
and computational laboratory are available in the engineering and safety installation.
Complete set of post irradiation examination of fuels, reactor components and materials can
be carried out at radiometallurgical installation consisting of hot cells equipped with various
analytical instruments at the hot laboratory, complete physico-chemical and nuclear based
method analytical instruments at the medium activity laboratory and general analytical
equipment at cold laboratory. Relatively complete research and development facilities relating
to fuel cycle, except for enrichment, are also available at various installations starting of with
exploration of radioactive minerals, mining, processing, conversion, experimental fuel
element manufacturing facilities, up to radioactive waste treatment and management except
for deep repository. A fabrication plant for research reactor fuel elements is also available. An
installation consisting various equipment and instruments for electro-mechanical component
fabrication, instrumentation and control devices, and glass blowing is also available. Two
complete installations for radioisotope and radiopharmaceuticals production are available
adjacent to the 2 MW and 30 MW research reactors, while a radiochemistry laboratory is
available adjacent to the 100 kW research reactor. Various irradiators, e.g. gamma cells
(60Co), and accelerators namely electron beam machines, neutron generator, ion implantor,
cyclotron are available for various research and development activities and radioisotope
production. Various laboratories for applied research in industries, agriculture, health, and
environment, e.g. radiation processing, hydrology, radiochemistry, radiation chemistry,
physics, chemistry, radiobiology and biology, environmental monitoring, materials,
electronics, computers as well as libraries, workshops, and a centre for education and training
are also available, hi 1996 the production facilities, i.e. for fabricating research reactor fuel
elements, and for processing the radioisotopes and radiopharmaceuticals as well as the
electro-mechanical workshop are transferred to be PT BATAN Teknologi, a state owned
company.

New realities and program reorientation

Ever since the second quarter of the year 1997, economic crisis has taken place in Indonesia
triggered by monetary turmoil. The high economic growth that Indonesia had experienced for
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about thirty years came abruptly to an end about 30 months ago. The industries having the
raw materials imported and or somehow dependent on offshore supplies/input have seriously
suffered, the economic growth has decreased sharply. In 1998 the economic growth was -
13.1%, while the growth in 1999 is expected to be slightly negative with the inflation rate of
15-20%. Indonesia shall strive to achieve positive growth again beginning in the year 2000.
Resources based industries, especially agro-industries, due to the fact that have no significant
dependency on import, have however been in a better position and able to grow positively.
Nevertheless, Indonesia faces the more pronounce problems on basic human needs, i.e. supply
of foods, partly due to long dry season caused by El Nino last year, and also health as a result
of the decrease of the people wealth due to unemployment. The unemployment has increases
sharply reaching 17.1% of the workforce 1].

The present economic crisis has had a significant negative impact on the nuclear research and
development in Indonesia. Foremost is due to the budget cut being experienced by BATAN,
in conformity with the austerity program being pursued by the Government. Secondly due to
the collapse of Indonesian currency (rupiah) value especially against hard foreign currencies.
Despite the economic crisis, nuclear facilities such as irradiators (isotopes, reactors, and
accelerators), laboratories with various measuring instruments, and production facilities for
radioisotopes & radiopharmaceuticals and fuel elements (PT Batan Teknologi's, state own
company, facilities) remain operational and functional to support nuclear research and
development as well as production activities. BATAN is undertaking a reorientation of some
of its activities to address and to assist the concerns relating to the social safety net program
and the empowerment of technology based co-operatives and small & medium scale
industries. It is apparent that BATAN's research and development on basic human needs
become more important and should become the first priority to carry out in short future as the
immediate program, while the dissemination of the technologies previously developed and
ready to implement as the results of this research and development, namely instant
technologies, to the society should be intensified. While the growth of BATAN's personnel is
negative to become less than 4000, the function and the activities are increased. The
organizational structure is rearranged (President Decree no 197, 1998) to suit the new
challenges by installing 4 chairman's deputies and trimming the structure but having complete
tasks of research and development up to the dissemination of new technologies and
techniques (R&D products, i.e. goods and services) to the society. As the Indonesian
economy improves hopefully not in the far future then BATAN will be able to take up other
activities closer related to the industrial sector. These will constitute the medium term
program such as the application of accelerators for new materials development in industry and
the application of particle beams in biotechnological research. Application of accelerators in
medicine needs special attention, since the prevalence of new cancer patients in Indonesia is
between 0.8 to 1 per-mill per year or ~ 200 000 new patients annually. New facilities for high
efficacy and precision radiotherapy are therefore needed at the turn of the century. As the
medium term program BATAN also intends to utilize the reactor neutron for the services of
humanity especially in the field of health, i.e. neutron capture therapy for cancers. For the
long term program, BATAN shall continue the preparations for the eventuality of the
introduction of nuclear power plants in Indonesia. Studies, have been undertaken lately, on
the feasibility of the construction of a nuclear power plant (NPP) have now been hampered by
the economic crisis, thus BATAN is now concentrating the efforts in the direction of
strengthening the bases for nuclear power planning and implementation. In the meantime
BATAN has made considerable investments in manpower development in anticipation of the
introduction of the nuclear power. While it will be up to the new government to decide on the
nuclear power program, BATAN feels that it is justified in pursuing the course as it has been
done in the past. BATAN shall continue to maintain the manpower and even to continue to
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upgrade their capabilities. Therefore the aims of BAT AN long term program, among others,
are optimal utilization of research reactors and related facilities for the benefit of both the
energy and non-energy sectors; the development of capability in nuclear fuel technology in
support of a future nuclear industry; the realization of a long term national energy plan
including the nuclear option; and the establishment and achievement of a reliable and secure
nuclear safety system 2].

Immediate programme responding to current needs

The instant technology in food covers 6 varieties ( Co radiation induced mutants namely
Atomita 1, 2, 3, 4, and Situgintung, as well as a mutant of crossing Cilosari) of rice, 3
varieties (60Co radiation induced mutants namely Tengger, Muria, and Meratus) of soybean, 1
variety (60Co radiation induced mutant namely Camar) of mungbean, and also food
supplements for cattle to increase the production of meat and milk, as well as 2 kinds of
radiovaccine for cocksidiosis of poultry. The production of the radiovaccines has been done
by state own company. While the instant technology in health covers the production processes
of various radioisotopes and radiopharmaceuticals and manufacturing of diagnosis equipment
using nuclear techniques, i.e. X ray machine and renographs. Most of the production of these
radioisotopes and radiopharmaceuticals, together with the production of radioisotopes for
industry have been done also by state own company. Table 1. shows the radioisotopes and
Table 2. shows the radiopharmaceuticals that have been produced by the company.

Other instant technologies that have been utilized by private companies for many years are the
radiation processing for sterilization of food, spices, and medical products as well as
irradiation of latex for condom and gloves. While the radiovaccines, radioisotopes, and
radiopharmaceuticals are sold by the state-own companies, some X ray machines and
renograph manufactured by BATAN have been granted to some hospitals. Technological
packages, developed by BATAN, have been introduced to individual farmers and
cooperatives to increase rice, meat, and milk production. The implementation of these
programs commencing in 1998 in the provinces of West Java, Central Java, and West Nusa
Tenggara, with field guidance of BATAN's personnel, have been very successful and met
expectations. Therefore, these packages consisting of Cilosari rice variety for rice production
and food supplement using Urea Multi-nutrient Molasses Blocks (UMMB) for increasing
meat and milk production are further introduced this year in the provinces of Bengkulu
(Sumatra), South Sulawesi, and North Sulawesi. The implementation of these programs is
managed through tripartite co-operation, namely local province government, local
universities, and BATAN involving industries, co-operatives, and or ultimate beneficiaries.
This co-operation is to be enhanced to cover 10 provinces this year in line with the new acts
recently put into force stipulating a greater autonomy for local government.

As mentioned earlier, BATAN immediate programme has had to be redesigned and tailored to
Indonesia most urgent needs, namely to be aimed at addressing basic human needs and
providing social safety nets. In this regard, BATAN shall strive to continue those previous
program relevant and pertinent with those aims in the area of food, agriculture, and livestock
production; health care and medicine; and in industrial process applications. The use of
radiation to obtain improved varieties of rice, and beans; to prolong the self-lives of food and
commodities, as well as medicines and medical herbs; and to improve the characteristics of
materials utilizing Co sources and electron beam machines will be continued and as far as
possible to be enhanced. BATAN immediate nuclear research and development program
covers also the production process of radioisotopes and radiopharmaceuticals utilizing
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research reactors and cyclotron. Table 3. shows the radioisotopes and radiopharmaceuticals
being prepared by BAT AN.

The radioisotopes and radiopharmaceuticals produced by PT BAT AN Teknologi and BAT AN
have been used by couple of hundred industries and 17 hospitals in Indonesia.

Table 1. Radioisotopes Produced by PT BAT AN Teknologi (using neutrons from reactors)

No.
1.

2.

3.

4.

5.

Radioisotope
99Mo solutions

192Ir industrial
sources
32P solutions

198Au solutions

131I solutions

Nuclear Reaction
2j5U fission or
98Mo(n, y)

19lIr(n, y)

32S(n, p)

197Au(n,y)

131Te(n,y),
P decay

Applications
Parent nuclide for 99mTc generators

Non destructive test

Therapy of polycystemia vera, tracers or
labeling in agriculture experiments
Sedimentation and hydrology investigation
Various investigations and compound
labeling

Table 2. Radiopharmaceuticals produced by PT BATAN Teknologi

No.

1.

2.

3.

Radiopharmaceutica
1
99mTc generator

Kits:
DTPA

MDP & HEDSPA
HIDA

HASMAA
PHYTATE/TSC
TSPC

(131I)-NaI capsules

(131I)-NaI solutions

(131I)-Hippuran inj.
(131I)-MIBG inj.

Application

Investigation of morphology and
function of human organs;
combined with radiopharma-
ceutical kits

Brain and GFR (kidneys) studies

Bone investigation
Hepatobiliary system
investigation
Blood pool studies
Lungs perfusion studies
RES studies
Visualization of the lymphatic
gland

Thyroid function studies

Hyperthyroid and thyroid
carcinoma therapy

Investigation of kidneys
Investigation and therapy of
neuroblastoma and pheochro-
mocytoma

Specification/Stability

Very stable, expire 10 days after
calibration date. Sterile, non-
pyrogenic; 20 mCi-1 Ci

Non radioactive, freeze-dried,
sterile, non-pyrogenic, stable 6-
12 months
Ditto
Ditto

Ditto
Ditto
Ditto
Ditto

Stable, very specific;
25,5 mCi
Very effective radiotheraphy

Stable, very specific
Stable, very specific and
effective
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Medium term programme enhancing responses

Some of the medium term programme cover the continuation of the nuclear research and
development on insect control and studies of artificial as well as natural fertilizers. Mutation
breeding and radiation processing of horticulture covering various fruits, vegetables,
ornamental plants and studies of radiation processes for agro-industrial wastes and
improvement of materials for industry as well as production processes of radiovaccines,
radioisotopes, and radiopharmaceuticals are to be ones of the nuclear research and
development in the medium term. Developmental research for the construction of irradiators
for post harvest process of food, spices, and horticulture for North Sumatra and North
Sulawesi provinces are also in the medium term program. As mentioned earlier, new facilities
for high efficacy and precision radiotherapy, e.g. brachytherapy, accelerator, and neutron
capture for cancer therapy utilizing reactor neutron are also envisaged in the program. While
in the diagnosis developmental research, the manufacturing of portable renograph and gamma
camera will be the program.

hi the field of accelerator, it is worth noting that BAT AN has a rather long record of modest
developmental efforts with some results. BAT AN has been interested in this machine due to
its wide range application and multidisciplinary subjects that can trigger various opportunity
of development in the future6"91. Activities on the development and application of particle

Table 3. Radioisotopes and radiopharmaceuticals being prepared by BAT AN

No Item

2U'Tl-chloride inj

MAG3 kit

MIBI kit

Hepatitis C RIA kit

AFP-IRMA kit

HM-PAO kit

153Srn-EDTMP

192Ir brachytherapy

CEA IRMA kit

I53Sm-particulates

Application

Heart blood perfusion studies

Glomerulus filtration studies

Heart blood perfusion studies

Hepatitis C diagnosis

Soft tissue tumours diagnosis

Brain blood perfusion studies

Palliative therapy of bone
cancer metastases

Various tumours therapy

Various tumours diagnosis

Rheumatoid arthritis therapy

Already available, sterile,
sensitive and stable

1999 production

1999 production

1999 test

1999 test

1999 clinical trials

1999 clinical trials

2000 test

2000 clinical trials

2000 clinical trials
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accelerators in Indonesia have been carried out on a modest scale since 1979. Some 10 MeV
electron linear accelerators have been operated by hospitals for medical treatment and an
electron beam machine is operated by a tyre manufacturer, as well as 5 accelerators have been
acquired or developed by BAT AN, i.e. 200 keV ion accelerator for ion implantation, 150 keV
ion accelerator for neutron generator, 300 keV and 2 MeV electron accelerators for electron
beam processing, and 20 MeV cyclotron for radioisotope production. The BATAN's first two
accelerators are of Cockcroft-Walton type, designed, constructed, and installed at the
Research and Development Centre for Advanced Technology (RDCAT), formerly known as
the Yogyakarta nuclear research centre by BAT AN scientists and engineers as part of their
exercise to acquire knowledge and skill in accelerator technology. The 300 keV and 2 MeV
electron beam machines installed at the Research and Development Centre for Isotope and
Radiation Technology (RDCIRT), formerly known as the Centre for Application of Isotope
and radiation as well as the cyclotron installed at the Development Centre for Radioisotopes
and Radiopharmaceuticals (DCRR), formerly known as the Radioisotope Production Centre
were purchased commercially. The ion implantation accelerator at RDCAT consists of a
Penning ion source, a Cockcroft-Walton high voltage generator with a maximum of 200 kV,
an acceleration tube system, a mass separator system, a beam sweeping system, a vacuum
system, and a target chamber. A maximum beam current of 100 mA is obtained for Ar ions,
200 mA for P, B, and C ions, and 600 mA for N ions. The current research and development
activities utilizing this accelerator at RDCAT are on the techniques of implantation into
semiconductor materials with the emphasis on ''

1. the study of dopant behaviour in implanted semiconductors

2. the determination of the range distribution of dopant species, lattice disorder, location of
dopant species on substitutional and interstitial sites in the lattice

3. the study of ion implantation into II-VI and IV-VI semiconductors for solar cells or
infrared detectors and

4. the ion implantation technique with the emphasis on:

> implantation into metals to modify the mechanical properties of metal surfaces,
surface hardness, corrosion resistance, friction coefficient, fatigue behaviour and
adhesive properties

> implantation into optical materials: research and development of light guides by
alteration of the refractive index.

The neutron generator at RDCAT consists of a RF ion source, a Cockcroft-Walton high
voltage generator with a maximum voltage of 150 kV, an acceleration tube system, a beam
focusing system, a vacuum system, a target and cooling system. A maximum deuteron beam
current of 2.5 mA is obtained. The current research and development activities are
emphasized on:

1. biological and environmental research, e.g. the determination of protein contents in food,
nitrogen and phosphor contents in fertilizers, and quantitative analyses of elements in
aerosol pollution

2. nuclear physics research, e.g. the acquisition of neutron activation cross-section data
around 14 MeV, especially for calculations on radiation damage, nuclear transmutation,
and induced activity.
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The electron beam machines at RDCIRT are currently utilized primarily n^:

1. as a pilot-scale demonstration plant for radiation curing of surface coating technology
2. for training course, demonstration as well as for studying both technical and economic

aspect of cross-linking of wires and cables
3. to increase awareness of the industries on the potential applications of electron radiation

technology including its benefits
4. to promote radiation as a means of rubber vulcanization, curing of surface coatings and

cross-linking of wires and cables.

The cyclotron at the DCRR has six beam tubes with a switching magnet, two beam tubes are
utilized for 67Ga and 201Tl production while the others are for research activities, e.g. thin
layer activation for industrial investigations.

To enhance the participation in the national development, BAT AN is currently planning to
establish accelerator-based laboratories at RDCAT. The establishment and operation of the
laboratories are expected to provide significant contributions in:10^

1. solving various scientific-technical problems, primarily those related to human health and
medicine, industrial techniques, environmental care and biotechnology

2. developing and acquiring a wide spectrum of modern technologies, such as those related
to ion sources, particle acceleration techniques, beam handling and diagnostic, magnet
technology, vacuum techniques, detector technologies, nuclear electronics, and data
acquisition as well as processing techniques

3. developing and upgrading of human resources in various branches of nuclear science and
technology, in particular in collaboration with local universities and foreign institutions.

The envisaged laboratories are planned to have an accelerator system, equipped with several
experimental stations and supporting facilities. Form the user point of view the laboratories
may be divided into two areas, namely the low energy and the medium energy areas.

The low energy area is foreseen to accommodate a low energy ion accelerator and an electron
accelerator. The choice of the accelerator type could be made among the three available types,
i.e. the electrostatic, RFQ (radio-frequency quadrupole), or cyclic (e.g. cyclotron).
Optimization will be made with respect to the ion types (light, medium, and heavy),
achievable beam current, beam phase space quality and time structure. It is envisaged that the
low energy accelerator may be used not only as a stand-alone machine to serve several
experimental and application facilities, but should also be able to serve as an injector into a
higher (medium) energy machine for further beam acceleration and handling. The various
different beams shall be utilized among others in the following fields:

1. industrial application, e.g. ion implantation techniques for semiconductor device
development and modifying mechanical properties of the material surfaces to achieve
special effects, as well as implantation into optical materials

2. biotechnology, e.g. genetic mutation induced by particle beams for new mutants of plants
3. health and medicine, primarily for diagnosis and therapeutic purposes
4. environmental care, primarily as an analytical tool in the identification of various types of

pollutants in various samples.
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The medium energy area is to accommodate intermediate energy accelerator, e.g. synchrotron,
emitting light ion beams with medium energy (200-300 MeV/nucleon) equipped with
scientific facilities among others for the following activities:

1. health/medical research and therapy
2. application oriented as well as fundamental research
3. development of special techniques and analytical methods.

Planning and promotional activities are currently in progress. In an attempt to optimize the
benefits-costs ratio, careful considerations based among others upon user requirements shall
be given to the selection process to obtain the most suitable type of accelerators among those
commercially available.

Long term programme preserving the expertise and continuing the preparation of
nuclear power plant introduction

For the long term program BAT AN shall continue the preparations for the eventuality of the
introduction of nuclear power in Indonesia. Studies, research and development in support of
the NPP introduction, and the pre-project activities have been done and briefly described in
the previous papers 121314'15] which basically comprises:

1. optimal utilization of research reactors and related facilities for the benefit of both the
energy and non-energy nuclear research and development activities

2. the development of capability in nuclear fuel technology in support of a future nuclear
industry as well as the development of a long term program on the back-end fuel cycle

3. the establishment and achievement of a reliable and secure nuclear safety system
4. the realization of a long term national energy plan which includes the nuclear option.

Due to the new realities faced by Indonesia recently, the study being done is taking into
account the new inputs. In the mean time BATAN also is concentrating the efforts in the
direction of strengthening the bases for nuclear power planning and implementation. Two-
year program starting in 1998 has covered:

1. environmental impact analysis and site data collection
2. geo-technical studies for foundation design
3. severe accident analysis
4. support for decision making which will look into system and method for democratic

decision making process for NPP implementation. BATAN will also expand and intensify
the activities in public information and public acceptance program.

In the meantime BATAN is also interested in the radio-ecology and marine environmental
study starting of with the candidate sites of the NPP in support of among others the
radioactive waste management including the long term back-end fuel cycle of the future NPP.
A program on the construction of a laboratory for carrying out this radio-ecology and marine
environmental research and development is being planned. To maintain the BATAN's
manpower involving in this nuclear energy program and even to continue to upgrade their
capabilities, while there is also a need to have clean water supply, the study on the utilization
of a high power research reactor (e.g. high temperature reactor type) for generating electricity
and producing clean water is being pursued. The possibility of the construction of this
research reactor at the candidate sites of the NPP in Muria peninsula is also being studied.

107



Chronic challenges to overcome

As a developing country Indonesia has limited budget to allocate for her research and
development activities. The research and development activities have been considered to be
less important that they have been at the bottom on the list of priority. The proportion of the
government budget allocation for research and development has been therefore very much
less than the ones in developed countries. Although to a certain extent it can be understood if
the budget proportion is less than the ones of developed countries but too much less is giving
rise to the difficulty to gain results of significant impact to the society. BATAN as a
governmental institute with the task of doing research and development in nuclear science and
technology faces even more limitation on the budget granted since various misperception,
misleading information and unbalanced understanding are common in the society, such as:

1. Nuclear research and development have no direct commercial value, it is wasting money
and is not an auspicious investment

2. Nuclear technological push is much less important than market pull, and is not worth-
while to do it now

3. Trading is much more important than doing nuclear research and development since it is
more profit making

4. Nuclear, radiation, and radioactive substances are dangerous, uncontrolled, and harmful
leading to catastrophe

5. Misleading information and understanding about the application of nuclear techniques,
nuclear power plants, nuclear fuels, and the nuclear weapon, the safety and acceptable risk
of nuclear activities including nuclear reactors.

In short, BATAN has to face public acceptance problems. It is indeed important and
imperative to win the mind and the heart of decision makers, social leaders, scholars, and
public as a whole community. Although BATAN has been adequately granted with budget for
maintaining the safety but it has been insufficient for doing proper research and development
to produce significant impact. Having a better perception, understanding and appreciation are
indispensable giving rise to more conducive condition, e.g. more budget granted, for carrying
out more fruitful research and development in the peaceful uses of nuclear science and
technology. Sufficient budget allocation certainly will improve the motivation of the human
ware since it gives more opportunity to maintain and utilize the hardware, software and
technoware better leading to more effective research and development activities, more out-
put, more out-come and more impact on the society. BATAN has long been doing, sometime
together with partners, public communication via mass-media, seminars, symposiums,
workshops, dialogues, exhibition, even traditional performances, e.g. puppet shadow play to
have better public acceptance by disseminating simplified but credible information about
nuclear science and technology, their applications and peaceful uses. Similarly, BATAN has
also been doing the communication with the decision makers, social leaders, scholars, and
universities. The effort can surely be done more effectively and efficiently in the future if it is
better conducted together with partners nationally as well as internationally. This is now even
more imperative since much more misleading information about nuclear has been spread
globally by anti-nuclear groups.

Conclusion

Ever since 1997 the economic crisis has dictated BATAN to face new challenges due to new
realities. Responding to new realities BATAN has reoriented its programs, i.e. the immediate
program responding to basic human needs for food and health, the medium term program
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enhancing responses to basic human needs and industries, and the long term program
preserving the expertise and continuing the preparation of nuclear power plant introduction.

BATAN has also restructured its organization in order to be able to intensify the
dissemination of its instant technologies, especially in the immediate program to participate in
the basic human needs. So far the dissemination of the instant technologies has been
successful through the implementation of tripartite co-operations. In line with the new acts
recently put into force to grant more autonomy for local government, the tripartite co-
operations, which have given rise to greater beneficial impact on the society, are to be
expanded. With the expectation that the economic crisis can be overcome in the near future,
BATAN hope that the medium term and the long term programs can be implemented to
enhance, preserve, and continue improving BATAN's role in the society.

To overcome the chronic challenges, e.g. insufficient budget and public acceptance problem,
BATAN has done various methods of public communication to disseminate simplified but
credible information about nuclear science and technology, their applications and peaceful
uses. BATAN appeals to the decision makers, social leaders, scholars, and public for having
better appreciation about nuclear research and development. BATAN also appeals to the
nuclear community for conducting co-operation to enhance public acceptance nationally and
internationally.
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