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The 2016 Perception Survey on the Technology Cooperation of China-Japan-Korea

The East Asian region has been the focus of the international community as the next global economic
power thanks to its dynamic growth. As the leading countries of East Asia, it is necessary for China, Korea
and Japan to take the lead of engineering technologies for the better future of the region.

National Academy of Engineering of Korea, Chinese Academy of Engineering and the Engineering Academy
of Japan conduct the 4th perception survey on the technology cooperation of China, Japan, and Korea in
succession to the last year’s survey. Co-prepared by the members of the National Academies of Engineering
of the three nations, the questionnaire is articulated in three sections:

Section |, “Cooperation Index Survey” targets to investigate overall status of technology cooperation of the
three countries, to forecast the trends of the cooperation and to estimate the technology cooperation index.
Section 1l is to ask about the respondents. Section lll, “Fact-finding Survey” aims at investigating the focused
technology of the year. This year, we selected “Advanced Maintenance.”

Your cooperation is greatly appreciated. June 2016




I. Cooperation Index Survey
1. Do you think technology cooperation is necessary
among China, Japan, and Korea? ( )

1. Very necessary 2. Necessary

3. Unnecessary 4. Very Unnecessary

2. Do you think technology cooperation among China,
Japan and Korea would be mutually beneficial? ( )

1. Very much mutually beneficial

2. Somewhat mutually beneficial

3. Not very much mutually beneficial

4. Not mutually beneficial at all

3. In terms of quantity, how do you evaluate the level of
technology cooperation among China, Japan, and Korea?

C )
1. Very high 2. High
3. Low 4. Very low

4. In terms of guality, how do you evaluate the level of
technology cooperation among China, Japan, and Korea?

« )
1. Very high 2. High
3. Low 4. Very low

5. What is your opinion on future prospect and potential
for technology cooperation among China, Japan, and
Korea? ( )
1. Very positive
3. Negative

2. Positive
4. Very negative

II. Personal Information
1. Have you participated in any technology cooperation
with Karea, China, and Japan during the recent five years?
If yes, how many cases?
1. China ( ) case(s)
2. Korea ( ) case(s)
3. China-Japan-Korea ( ) case(s)
2. Your profession ( )
1. University lecturer
2. Researcher
3. Business owner or employee
4. Government official or public sector employee
5. Others ( )

3. Your industry / sector ( )
1. Civil and environmental engineering
2. Mechanical engineering
3. Technology management
4. Material and energy resources engineering
5. Electric and electronic engineering & ICT
6. Chemical and biomedical engineering
7. Others ( )

4. For how many years have you been engaged in your

research area? ( )
1. Less than 5 years
3.10- 20 years

2.5-10years
4. More than 20 years

5. Your age ( )

1.40-49 2.50-59
3.60-69 4.70-79
5. 80 or older

lll. Fact-finding Survey on “Advanced Maintenance”

“Maintenance” is defined as a series of necessary
actions for retaining or restoring infrastructure items
(i.e. buildings and structures, social infrastructures,
production facilities, automobiles and machineries)
to the specified level of performance to achieve its
maximum useful life. It includes repairs and
preventive maintenance.

Age-related wear and deterioration are inevitable
and lead to malfunctions. Lack of maintenance
declines productivity and increases repair costs.
Maintenance is expected to help maintain the initial
level of performance longer and achieve higher
efficiency of utilization, but in some cases,

maintenance helps achieve better-than-initial
performances.
Instead of maintenance, replacement with

something new (hereinafter called ‘renewal,’) based
on the ‘scrap and build’ concept can be a reasonable
action. In ‘renewal’, it is normal to replace with
higher-performance alternatives, but enhancement
of functions by quantitative expansion is an option
and also regarded as ‘renewal.’

By utilizing ICT, more advanced maintenance to
address theft, fail-safe, real-time detection of

deterioration is achievable.

[Categories of target technologies]

Each question is requested to answer by the
technology life-cycle of Ato D.

A (100) 100-year-long span technologies

e.g. bridges

B (10) 20 to 50-year-long span technologies
e.g. chemical plants

C(@) 1 to 15-year-long span technologies

e.g. automobiles

D (<0.1) Ultra-short life-span technologies
e.g. information systems

Q Asto the idea “Scrap & Build” is better than
maintenance,” what do you think about it?

1. Scrap & Build is better

2. Scrap & Build is somewhat better

3. Maintenance is somewhat better

4. Maintenance is better

A(100) ( 4
B (10)



1. As to the idea “Scrap & Build” is better than
maintenance,” what do you think about it?

1. Scrap & Build is better

2. Scrap & Build is somewhat better

3. Maintenance is somewhat better

4. Maintenance is better

A(100)  ( )
B (10) ( )
C () ( )
D(<0.1) ( )

2. Significance of maintenance is adequately
understood in your country?

2-1 Central dogma of maintenance (maintenance
should be prioritized over new products and
facilities if equivalent level of performance and
reliability can be ensured by maintenance) is
established?

1. Not at all established

2. Under discussion

3. Almost established

4. Established

A(100)  ( )
B (10) ( )
C (1) ( )
D(<0.1) ( )

2-2. The budget for maintenance and/or renewal is
sufficient compared to that for introducing new
products and equipment?

1. Insufficient

2. Somewhat insufficient
3. Somewhat sufficient
4. Sufficient

A (100) ( )

B (10) ( )

c() ( )

D (<0.1) ( )

2-3. Technologies to realize advanced maintenance

(IoT, management of big data, hardware technologies

such as drones and robots, advanced sensing,
MEMS sensors) are sufficiently developed?

1. Not at all developed

2. Under development

3. Fairly developed

4. Developed

A (100) ( )
B (10) ( )
Cc(@1) ( )
D(<0.1) ( )

2-4. Maintenance professionals are sufficiently
secured?
1. Insufficient
2. Somewhat insufficient
3. Somewhat sufficient

4. Sufficient

A (100) ( )
B (10) ( )
Cc(1) ( )

D (<0.1) ( )

2-5. What should be most valued for sustainable
maintenance?

1. Central dogma(as 2-1)

2. Budget(as 2-2)

3. Technologies(as 2-3)

4. Maintenance professionals(as 2-4)

A (100) ( )
B (10) ( )
C (1) ( )
D(<0.1) ( )

3. Sustainable maintenance is adequately
understood by the government and society?
1. Inadequate
2. Somewhat inadequate
3. Somewhat adequate
4. Adequate

A (100) ( )
B (10) ( )
C (1) ( )
D(<0.1) ( )

4. How should the budget for sustainable
maintenance be financed?

1. by maintenance fees, explicitly from beneficiaries

2. by charges for use, implicitly from beneficiaries
3. by taxes

4. No financial arrangement, no maintenance
planned

A (100)
B (10)
c (@)

D (<0.1)

e N R N
— N N

Thank you very much for your cooperation.

Please note that information which you have provided will
not be used for any other purposes than for the objectives
which were mentioned at the beginning of this survey.





