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ABSTRACT 

 

In Malaysia, the development of nuclear technology began in the year 1972. More than 30 years of 
application, today, the technology made impact to the national socio-economy through contribution to GDP and; 
improving quality of life and enhanced societal wellbeing. The application of nuclear technology both in public and 
private agencies in industrial, medical and agricultural sectors were considered.  In 2008, the impact of nuclear 
technology shows the contribution of 0.032% to the total GDP. Industry sector shows an increasing trend and is the 
highest contributor, while agriculture sector remains the lowest. In this regard, Malaysian Nuclear Agency (Nuclear 
Malaysia) played an important role as a technical support agency in nuclear technology, as a supplier and provider 
for the service, training and research for the industrial, medical and agricultural sectors. 

Di Malaysia, perkembangan dan pembangunan teknologi nuklear telah bermula semenjak tahun 1972 lagi. 
Setelah lebih daripada 30 tahun, kini penggunaan teknologi nuklear telah menunjukkan impak terhadap sosio-
ekonomi negara. Impak ini dapat dilihat melalui  sumbangan terhadap keluaran negara kasar (KDNK) dalam 
memperbaiki kualiti kehidupan dan meningkatkan kesejahteraan rakyat.  Kajian ini menumpukan kepada 
penggunaan teknologi nuklear di dalam sektor perindustrian, perubatan dan pertanian di sektor awam dan swasta. 
Pada tahun 2008, impak dari segi ekonomi menunjukkan sumbangan teknologi nuklear adalah sebanyak  0.032 % 
daripada jumlah keseluruhan KDNK. Sektor industri adalah penyumbang terbesar dan menunjukkan peningkatan, 
manakala sektor pertanian masih penyumbang terendah. Agensi Nuklear Malaysia turut berperanan dan 
menyumbang kepada impak tersebut  dengan memberikan sokongan teknikal kepada ketiga-tiga sektor. Agensi ini 
berfungsi sebagai pembekal dan penyedia perkhidmatan, penyedia latihan dan membantu menjalankan penyelidikan 
dan pembangunan teknologi nuklear.  
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INTRODUCTION 

Nuclear application in Malaysia has been actively promoted by Malaysia Nuclear Agency since 1972 . 
More than 30 years later, today, the technology has gained footing and made impact to the country development.  
Her role in regional and international scenes in nuclear-related matters and nuclear technology was noticed and 
given due attention. Peaceful applications of nuclear technology can be divided into two main group : for the 
generation of electricity, and for purposes other than electricity generation. The former is generally known as power 
application and the later as non-power applications.   



The non-power  application refer to its uses in other socio-economic development sectors such as industry, 
medical and healthcare, manufacturing, agriculture, and environment preservation. This applications of nuclear 
technology are based on the use of nuclear radiations and radioisotopes. Radioisotopes are largely produced in 
nuclear research reactors. Currently there are about 58 countries in the world operating nuclear research reactors of 
various types. 

The application of nuclear technology for electricity generation is accomplish using nuclear power reactors. 
Nuclear power reactors are sited at nuclear power stations. Today, nuclear power reactors supply about 13%-14 % of 
global electricity demand. There are 442 nuclear power reactors operating globally in more than 30 countries with 
total installed capacity of over 374 958 MWe. 

In Malaysia, since  year 1972 the application of nuclear technology was focusing in the non-power application. But, 
currently there was a planning that announced by government to commission the first nuclear power plant in 
Malaysia in 2021. 

 

BACKGROUND 

Malaysian Nuclear Agency has been actively promoted the radiation application and nuclear technology in 
Malaysia. Nuclear Malaysia operates a 1 MWt nuclear research reactors which was commissioned in 1982. It also 
houses other main facilities such as gamma irradiation facility, electron beam facility, gamma irradiation of natural 
rubber latex, secondary standard dosimetry laboratory, radiochemistry and environmental laboratory, tissue culture 
and non-destructive facilities. 

Nowadays, there are about more than 6000 customers that used the nuclear technology in Malaysia especially in 
three major sectors –industry, medical and agriculture. The application of nuclear technology in industrial sector has 
grown by leaps and bounds through capacity building. This is assisted in part by the availability of local expertise 
from Nuclear Malaysia to conduct training and provide technical and infrastructural support in specialized area.  

Nuclear medicine related activities in Nuclear Malaysia contribute to the improvement of the quality of medical 
services by developing medical quality assurance techniques, setting up of tissue bank and provision of expertise in 
cyclotron facilities. In 2002,  there are 1,663 licensed users of diagnostic X-rays including that of CT. 1n 2007, 
amongst the diagnostic radiological equipments available in Malaysia includes 100 units of CT scanner, 42 
angiographic units, 250 mobile C–arm X-ray units and 95 mammography units. Today, there are 12 centers 
providing nuclear medicine services in the country: five of them are under the Ministry of Health, three under the 
universities and four private centers in Klang Valley. 

The setting-up of Nuclear Malaysia expanded the application of nuclear technology in agriculture to cover the 
complete plant life-cycle. Mutation breeding was used to improve banana tree. Irradiation is also used to obtain new 
variants of flowers. A tissues culture laboratory has been set up as a commercial tissues culture laboratory with a 
production capacity of 1.2 million plants a year at Malaysian Nuclear Agency. 

With all the application in various sectors,  Nuclear Malaysia has been successful in promoting and developing the 
use of nuclear technology in Malaysia and giving technical and infrastructure support. This achievement shall be 
evaluated quantitatively and qualitatively to ensure products and services are produced using this technology have a 
positive impact on social and economic development. The application of this technology, also contributed to the 
national GDP and increase the quality of life and societal well being. However, the use of nuclear technology in 
Malaysia is still low compared to other countries, such as the U.S. and Japan especially for the production of 
electricity. This is because public acceptance is still influenced by fears of the safety and risks of this technology. 
The role of Nuclear Malaysia still needs to be strengthened and continuously  provide awareness, confidence and 



technical support in the development of nuclear technology in Malaysia, especially for the development of nuclear 
power plants. 

 

OUTLINE OF STUDY 

Outline of the study are to evaluate in quantitative and qualitative the impact of usage and contribution of nuclear 
technology in industry, medical and agriculture sectors in Malaysia. The study included the contribution to the total 
GDP from year 2006 to 2008. Socio-impact for the improvement of quality of life and wellbeing of the society, it 
has been observed qualitatively. 

The population frame comprising 5,931 companies and agencies provided by AELB and Malaysian Nuclear Agency 
was used as the basis to determine the sample of the study. The sample size was determined to be 622; out of 308 
respondents were interviewed. The sample covers all region in Malaysia in 5 main regions – northern, southern, 
central, eastern and Sabah and Sarawak.  

This study was conducted using primary data collection through survey interviews, focus group discussion, case 
studies, and information from secondary sources. This study was conducted together with consultant, IIUM Sdn. 
Bhd. 

ECONOMIC IMPACT OF NUCLEAR TECHNOLOGY IN MALAYSIA. 

Contribution to the national GDP 

Under economic impacts the contribution of the application of nuclear technology to Gross Domestic Products 
(GDP) are highlighted. The purpose of examining the share of products and services to GDP is to measure the 
contribution of products and services produced by the industrial, medical and agriculture sectors to the national 
economy. This measurement is carried out to establish a benchmark indicator as part of the nuclear technology 
development in the country. 

Much of the discussions on economic impacts are based on findings in private companies. That is because many of 
their operations can be expressed in monetary terms by virtue of them operating in commercial environment. Public 
agencies, however, play crucial role in enabling the private companies attain the level of development. Towards the 
end, public agencies invested in R&D activities, human capital development, as well as in the setting-up, operation, 
and maintenance of both technical and administrative infrastructures. 

The study indicates that the contribution of the application of nuclear technology by the industrial sector to total 
GDP was the highest, compared to other sectors. The percentage has increased from 0.020 % in 2006 to 0.026% in 
2008. Where as the national GDP for 2006 was RM 573,736,000.00 and RM 740,721,000.00  for 2008. Figure 1 
shows the percentage of contribution of nuclear technology to the GDP by sectors for 2006 to 2008. 



 

       Figure 1 :  Percentage of contribution of nuclear technology to the national GDP 

Overall, the application of nuclear technology in the industrial sector, medicine and agriculture have contributed to 
the total  GDP by an average of 0.0147 % every year. This percentage was  increased from 2006 to 2008. The 
increasing trend is indicative of the positive impact of the application of nuclear technology for the national 
economic development. 

However, the figures are still much lower when compared to the studies carried out in Japan and the U.S.A. in the 
year 2002 which were at 1.2 percent and 1.4 percent, respectively  (Yanagisawa et al., 2002). This reflects that there 
are still plenty of rooms for radiation technology to contribute to the national economic development in the future. 

The finding also shows that the percentage share of the private industrial  product and service contribute to national 
real GDP has increased over the period compare to medical and agricultural sectors.  

In industrial sector, the application of nuclear technology is widely used for a number of key products such as 
electrical and electronic materials, iron and steel, petroleum and plastic materials.  About  23 % of companies 
produced intermediate products that are used by other companies to manufacture finished products.  Meanwhile, 
about 77 % produced finished products.  These products will then be marketed locally and internationally. 

Application of nuclear technology in medical sector mainly in general supplies products and services that can be 
categorized as diagnostic radiology, therapeutic and nuclear medicine, both for diagnostic and therapeutic. In 
medical sector,  the contribution to the total GDP was lower than industrial sectors, it is only about RM 21.5 
million,which is only  0.003%  from total contribution of nuclear technology .  

In this case,  the economic impact was not very significant in medical sectors. Users of nuclear technology in this 
sector make more use of the services provided by government agencies. In general, the types of equipments in 
private companies are also available in public agencies and the cost  per procedure is generally higher in private. 
However, based on the results of the study, the use of nuclear technology in the medical sector bring a positive 
impact on social development and improved quality of life. In term of treatment , nuclear technology provides five 
modalities (X-rays, computerized tomography, fluoroscopy, mammography, and Orthopantomogram dental) with 
radiation theraphy registering a success rate of more than 70 %. While  X-rays itself, registers better than 70 % 
correct diagnosis. 



In Malaysia, application of nuclear technology in the agricultural sector is still new compared to other countries such 
as Korea and Japan, especially in mutation breeding, sterile insect technique and food irradiation. The use of this 
technology is still in research and development stage by public research agencies to produce a new variety of 
commercial plants and food crops. So that, the public acceptance of nuclear technology in agriculture sector also 
was very low. Only 33.3% of respondents using nuclear technology while the rest are still using conventional 
techniques. From this study, it appears that this sector's contribution to GDP is the lowest and no increment from 
2006 to 2008 and contributed only 0.001 %. Total investment is too low in this sector and led to a lack of products 
and services to consumers.  In 2006 until 2008, investments and assets of nuclear technology in agriculture sector is 
only 0.04% from the total investment made. 

The application of nuclear technology has bring a positive impact and contribute to develop the  national socio-
economic. In the industrial sector, this technology has a potential to contribute on economic growth. While, in 
medical and agriculture sectors the contribution were more on the social development and to  improve  the quality of 
life. However, there is still much room for improvements that can be taken to improve and promote the application 
of nuclear technology in Malaysia in the future. 

 

TECHNICAL SUPPORT FOR DEVELOPMENT AND APPLICATION OF NUCLEAR TECHNOLOGY 
IN MALAYSIA. 

For about 39 years operation, Nuclear Malaysia had played an important role in the development and application of 
nuclear technology in Malaysia. The main function of Nuclear Malaysia as stipulated in the Ministers of the Federal 
Government, that was made under The Ministerial Function Act 1969 are to conduct research and development, 
services and training in nuclear technology for national development.  Key areas of activities and technical support 
provided by Nuclear Malaysia in developing nuclear technology  in industial, medical and agricultural sector were 
as suppliers and service provider, training provider and R&D institution. This area will also support the development 
of nuclear power plant. 

Suppliers and Service Provider. 

One of the important element in nuclear related technologies activities are calibration, operation and maintenance of 
the equipments and facilities. These services are sourced from domestic and international suppliers and service 
providers. In the domestic scene, Nuclear Malaysia plays an important roles and hence it is single out as a major 
domestic supplier. Both public and private agencies need a supply of nuclear equipment, Tc-99, radioisotope and 
radiopharmaceutical. The most important services by Nuclear Malaysia was calibration for nuclear equipment, 
maintenance and film batch services. 

      



      

Figure 2 : The percentage of users in public and private agencies by sectors that supplied and served by 
Nuklear Malaysia to support the nuclear technology development. 

 

From the study, more than 80% of the companies and agencies were prefer to use film batch service provided by 
Nuclear Malaysia, where as public agricultural and private industrial sectors become the highest users. Film batch 
that used by radiation workers need to be calibrate and monitor the dose limit to ensure that they workers are safe 
from any contamination. In Malaysia, Nuclear Malaysia has all the capacities and capabilities to implement the 
service, beside the relevant infrastructures and facilities also been established.  

 Nuclear Malaysia also provided calibration service for nuclear equipments.  But, there were only used by less than 
50% users from both public and private sector. Some of the agencies and companies were prefer to use service that 
provided by other local and international companies.  

While for maintenance service, Nuclear Malaysia had an experienced to serve public sectors more than private 
sectors. From this study, only 30.8 % maintenance service was done in public industrial sector, 12.5 % and 5.8 % for 
private industrial and medical sectors. No maintenance service was done in agriculture sector, both in private and 
public. This indicate that, the level of confidence of users to Nuclear Malaysia service was still low in maintenance 
service, and they may prefer maintenance service from international companies which is also become their suppliers.   
 

Training 

Training  is a learning process that involves the acquisition of knowledge, sharpening of skills, concepts, rules, or 
changing of attitudes and behaviors to enhance the performance of employees. Training is an activity leading to 
skilled behavior. In the nuclear and science technology, training is one of the main activities to enhance the skills 
and knowledge of the nuclear technologies and operators. Radiation health and safety need to be refreshed and 
updated continuously to ensure the safety of workers, public and environment through scheduled training. 

 



 

Figure 3 : The percentage of public and private agencies and companies involved in training provide    
by Nuclear Malaysia by sectors. 

 

Almost  all sectors involved in this study were provide training  for their employees as a human capital development 
programme. This indicates that training was  an important means to upgrade  employee skill and to reduce radiation 
risk.  The training were conducted in-house an outsourcing. Nuclear Malaysia and AELB were two of the main 
training provider for nuclear science and technology in Malaysia.  

From the study, almost  all three sectors involved in the training that provided by Nuclear Malaysia to train their 
employees. Medical sectors become the highest sector that participated in those trainings, especially in x-ray 
machine operation then followed by industry sector in radiation protection. This finding indicated that, training is 
really important and become a needs for users in the nuclear industry. 

As a national training provider, Nuclear Malaysia should keep maintained the capability of the trainers and 
knowledge  to enhanced the trust and confident of the nuclear tehnology users.  The training not only attends by a 
new staff but also senior level to maintain, update and increase their knowledge in nuclear science and technology. 
This knowledge and awareness will continuosly keep the technology safe. 

Research and Development 

The main function of Nuclear Malaysia since its inception was to conduct research and development on nuclear 
science and technology.  There are many types of reseach conducted either it is sponsored by government and 
international fund  or collaboration with the others. Public agencies and private companies also conducted R&D for 
their quality improments and performance. Some of them were outsourced the R&D activities to Nuclear Malaysia. 



 

Figure 3 : The percentage of public and private agencies and companies out-source the R&D to Nuclear 
Malaysia. 

 

From this study, only about 28 % agencies and companies were involved in R&D activities. They conducted 
research at parent companies and some of them were outsourced to other parties, locally and internationally. For 
companies and agencies that involved in R&D, there were only less than 19% of them outsorced to Nuclear 
Malaysia.  Private companies in agricultural sector was the highest in outsourcing the R&D activities to Nuclear 
Malaysia followed by public agencies in industry sector.  Agriculture  sector had more collaboration with Nuclear 
Malaysia especially in R&D because the application of this technology are still new and need more support from 
Nuclear Malaysia. While,  medical sectors was the lowest sector that outsorced their R&D activities to Nuclear 
Malaysia. They prefer to conduct their own  R&D with their parent company, meanwhile,  the apllication  in this 
sectors also has been established for a long time ago. 

Nuclear Malaysia as a Technical Support Organisation (TSO)  for Nuclear Power Plant. 

Since its inception, Nuclear Malaysia was supported and promoted the use of nuclear technology for peaceful 
application. Nuclear Malaysia has the expertise, capabilities and experiences in providing technical support and 
infrastructure to the users of this technology in the industrial, medical and agriculture sectors. 

For the preparation towards the construction of the country's first nuclear power plant, Nuclear Malaysia is able to 
act as a technical support organization, especially in the areas of technical support such as providing and calibrate 
the film badges to monitor exposure levels of workers, perform maintenance and calibration of nuclear equipment. 
Nuclear Malaysia could continue to provide training in safety, operation, maintenance and continue to provide 
awareness training for nuclear specialists that  need to be trained and skilled up to operate the country's first nuclear 
power plant. For the long term, Nuclear Malaysia is also able to undertake R & D and collaborate with plant 
operators to improve and enhance their skills and safety of the plant. 

Nuclear Malaysia has received the support and trust of users of nuclear technology in Malaysia, through the study 
conducted. However, it should be strengthened and improved with the requirements and legal requirements of a 
nuclear power plant. Human capital in these areas also need to start given the exposure, training and skills so that 
they can be ready to perform the services and support for nuclear power plant operators.  



With technical support and infrastructure to the users of nuclear technology in the energy sector, industry, medicine 
and agriculture, the contribution of nuclear technology for socio-economic development of the country is expected 
to be much increased as in Korea, Japan and the United States. 

 

CONCLUSION 

The application of nuclear technology in the industrial, medicine and agriculture sector in Malaysia have contributed 
to the economic and social growth through enhancing the contribution to the national GDP. Nuclear Malaysia as the 
government agency has been promoting the application of this technology and has been providing technical support 
and expertise for the nuclear players in all sectors to enhance the application of this technology, as in Korea, Japan 
and USA. With the experience and expertise for more than 30 years in providing technical support in nuclear 
technologies in Malaysia, Nuclear Malaysia has a potential to be a technical support organization (TSO) to support 
the development of another  important application of nuclear technology . It is in energy sector, the development of 
nuclear power plants for electricity generation. 
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