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In order to accomplish the goal of the national strategy on increasing of ecqnomical competition
capability, the paradigm shift on the result based research concept could be made by the integration of
technology roadmap for industry. The national research council by the committee of engineering and
industrial research had designated the research program titled “Integration of National Technology
Roadmap Research Projects on Science Technology and Industry”. Technology roadmap of four
industries were accordingly integrated including export food industry (researched by King Mongkut
university of technology Thonburi), renewable energy and efficient utilization of energy (researched by
King Mongkut institute of technology Ladkrabang), development of software-hardware compufer
(researched by King Mongkut institute of technology Ladkrabang) and cleaner technology/waste
management technology (researched by Kasem Bundit university). The main objective of this research
program, which had been conducted by Khon Kaen university, was to analyze the industrial status using

the case study of such four technology roadmaps to be the prototype for integration of any industries.

Technology roadmap of any products was established by the subsequently related designation
which is a market to a product, a product to a technology and a technology to a research. The
integrated technologies consist of the major and supporting technologies which lead to research issues
or projects on the timeframe. The research methodology was performed as follows: 1) Reviewing and
analyzing the data and information of such four research programs as well as other references,
2) Integrating of such four research programs using the value chain concept starting from raw material-
post harvesting-inbound logistics-processing/modification-packaging-outbound logistics-marketing and
exporting, 3) Consulting and brainstorming with the experts, entrepreneur, and academia for comments,
suggestions/recommendations, and 4) Finalizing the integration of technology roadmap and drafting

the national industrial research plan. Integrating result of technology roadmaps of four industries are

summarized as follows.

Export food industry : The research program on technology roadmap of export food
industry conducted by King Mongkut's University of Technology Thonburi has proposed the techﬁology
research for the period of 10 years (started in 2006) without dividing in to a phase period. However,
integration of four research programs (conducted by Khon Kaen University) need to conduct in the
$ame pattern. It thus had to be divided into 3 phases, 1-2 year, 3-5 years and 6-10 years. For the first
1-2 years period, the technologies to be researched include RFID, packaging film technology, Hurdle
technology for minimizing loss in nutrients and other qualities, shelf life extending by combined natural
Preservation, traceability technology, food information technology, food safety & efﬁcaéy test, logistic
technology, cleaner technology. For the period of 3-5 years, the technologies to be researched are pellet
foods technology, membrane technology, microwave technology, high pressure technology, automatic &

robotic, nanotechnology for food and packaging and biopolymer technology. The period of 6-10 years
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technologies involved are genetic engineering for functional food, neural network, etc. In addition, the
research needed for packaging technology, which is categorized in the needed technology gap and
short cut technology,‘ should be specifically clarified. The effort should be made for using all the
materials for production of package under the concept of goods protection, information, convenient use,
attraction to buy, safety for food as well as environmental friendly materials. Trend of technology needed
are Modified Atmosphere Packaging, Active Packaging, Aseptic Packaging, Reportable Pouch, Barrier
Plastic Bottles, Easy-open can and Bioc{egradable Film which require nano molecule research.
Regarding the integration of technology roadmap toward research project on export food
industry (conducted by Khon Kaen University), the products considered as prototype included rice,
chicken and sugar cane. it was found that the technology needed for these product prototypes are
similar. Then the integration of technology roadmap was made on the value chain basis from raw
material-post harvesting/inbound logistics-production process/modification of product-packaging-logistics-
marketing-export. Then, the integrated technology would be compiled toward drafting of the research
plan on the value chain as follows: 1) Development of qualified and economical cost raw material, 2)
Post harvest technology/inbound logistics, 3) Development of production and value added process,
utilization of by products/waste management, development of testing and efficacy method/ consumer
oriented new products/drug and cosmetic, 4) Packaging to maintain quality of product with safety to
health and environment, 5) Development of knowledge that enhance for food and herbal food/medicine
industry and food safety, and 6) Logistics and Supply chain management. Examples of research on the

integrated technologies for export food industry have been already mentioned.

Renewable energy and efficient utilization of energy : From reviewing the study of
technology roadmap on renewable energy and efficient utilization of energy (conducted by King
Mpngkut's Institute of Technology Ladkrabang), three types of renewable energy sources were
targeted including biomass, bio-diesel and gasohol. However, on the study -of Khon Kaen University
using the concept of integration on value chain, two target products were considered for bio-diesel and
ethanol. The integration technology of each type of renewable energy includes the principle and
supporting technologies along the value chain. Then, the research issues created from the integrated
technology were drafted. It mainly involved with the utilization of renewable energy for agro-machinery
and transport autom_obile, energy saving transportation management, energy reduction in production
Process, etc. The concept on integration of technology roadmap for such two types of renewable energy
can be applied to other renewable energy resources. The technology might be simpler or more
complicated depending on the value chain of such products. Regarding with the efficient utilization of
energy, the research issues on energy\ recovery should be considered such as recuperative heat

exchanger, run-around coit and regenerative heat exchanger as well as heat pump.
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Software/Hardware Computer : Based on the analysis of economic potential, it reveals
that the economic system of Thailand has partially transformed from factor-driven economy to
investment-driven economy. If the country would like to make an advantage on economic competition, it
requires an investment for the specific factors and more advance technology such as high skill
workforce, development of technology and innovation. Other relevant factors needed to promote for
industrial development inciude constructing activity network and cooperation of various industrial
sectors, enhancing the measure on deduction of copyright violation, enhancing the context of
competition and efficiency operation of the governmental system, encouraging investment for
competition capability developing in the long run, and promoting the product and service differentiation.
Moreover, the most important factors are brand creation as well as designation and prioritization of
target market. Software/hardware computer could be both principle technology and supporting
technology (known as enabler technology. For the role of software/hardware computer technology as
enabler technology, it would increase industrial productivity as well as minimizing import of the
expensive software and hardware. This could lead to strengthening competition capability of Thai
industry in the world market as well as sustainable economic growth. Thailand should then focuses the
high value added industry such as Industrial Automation, Automotive Electronic, Smart Card and RFID
and Logistic Telemetries.

Proposal for software/hardware computer could be summarized for 3 aspects, 1)
development of demand side by establishing the market for the entrepreneur through the projects of
governmental sector, improvement of bidding system of governmental projects, providing a public
relation and promoting on using Thai software/hardware, 2) development of supply side by developing
human resource, importing the high competency experts and establishing the excellent center as well
as adjusting regulation that support investment, and 3) development of infrastructure and other relevant
aspects for industry such as pushing on éleétronic law and protection of intellectual property,
establishing funding source for industrial promotion, developing an incubation, opening the free
telecommunication system, pushing the Thai company to reach the international standard, developing

the strategy of industry and designating the role of industrial promotion agency.

Cleaner technology and waste management technology : Cleaner technology and waste
Management technology are the supporting technologies for any industries. They can be integrated to
every step or unit operation on the value chain of raw material-post harvesting-production process-
modiﬁcation-packaging-Iogistic-n;arketing-expon. Cleaner technology is under the concept of pollution
Prevention or waste minimization at source or input of any each operation unit. It consists of reduction,
recycle, and reuse. However, there is still some amount of wastes remained that require further waste
treatment. Waste treatment technology is dependent on industrial types. Cleaner technology interested
are life cycle analysis and industrial ecology. Developing the program for data base of substances in
life cycle of product is very important since at present it is still dependent on the program developed

aboard. in addition, the research are needed for waste exchange, wastes utilized to energy, etc.
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Lesson learned from this research study demonstrate the integrated technology roadmap
toward research project is characterized by indicating the primary and support technologies undertaken
to produce the target products, explaining the connection of such technologies on the value chain along
the time frame, as well as indicating the research types (basic or applied research) and priority of
research ranked as high, medium, low. It could be stated that integration of technology roadmap is the
significant tool to develop research issue and project on the sustainability basis. The research issues
and project could be directly performed to the target of industrial development that enable enhancing

the economic competitiveness both in the country and world market.





