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Impactful disruptive technologies - Thailand

Key Disruptive Technologies

Cyber-Physical

Artificial intelligence chain

Advanced analytics * Internet of Value & Block * Robotics

* Automation product

* Neural networks * Internet of things * Cryptography
i, ro * Machine-to-machine « Virtual and augmented * Smart sensors
« [ }eo * Machine-to-product reality
°;"_‘ T ,1 connectivity * Additive manufacturing
* Sensing technology e.g. 3-D printing

: P * Advanced geographic information

* Modelling and forecasting for
agriculture

System biology

Q §
o (j, Yo
I7A\C

Earth-
* Dual-Use Defense .
ace * Mobility & Connectivity c
* Smart Grid .
R . Marine-,iAqua :I'echnology G
* Geo-Engineering c

Next generation sequencing technology

* Computer aided surgery
* 3D cell culture
* Gene editing
* Transomics
Precision Medicine
* Nano Encapsulation

Unmanned aerial systems
Advanced analytics

Energy management system
Space Exploration

Fusion & Fission Technology

Aut: 1. asddng weunsd 2. axnu. naluladansmausdrsuativayunalndundaurisugivaauaausanalne 3. IRIS Consulting. Jnsiion McKinsey, BCG, Bain Research & publications

Key Development
Directions

11 Reform Plans

10 Industrial
S-curve

Defense
Industry

EEC/RSP/F.I.
Startup

Non-Carbon
Based Society

Smart City and
Livable City



Jobs at Risk B e

The profound advances In technology have found ways to serve :'."".'.'."'""‘"".—-"""
as substitutes for human capabiities. We've seen this on TV, m-”-'."
films and books, now the alarming concerns have found their way %‘:.m
into demic dk Soon will be able to do almost

everything—including the most sophisticated brain work.

Jobs at Risk describe the impact of automation and robotics on

jobs clusteredin four groups: Professional Services, Manufacturing,

High Touch Services and Low Entry Barriers Works.,

Here, the Jobs at Risk are summarised, with the level

of ion and robotic imp, in replacing

humans illustrated by percentage (%). As

progress continues, the jobs at risk may

slowly cease to exist—squeezing the

opportunities in employment and

fewer people in the industry will

be necessary. é . ~~“
.

G

bl o %

.- 40-60%  20-40% 0-20% R I s Ks 0-20% 20-40%

By MIGHT 2018
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Canadian Occupational Projection System (COPS)




Model n153tas1en Demand-Supply

Retirement Industry Growth Replacement

Job Opening
(Demand)

g

Job Seeker
(Supply)

Demand/Supply Analysis

Cross Industry
Immigrants Moving &
Others

School
Completers
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Economic Development and Employer Planning System
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. Programs of Study
Occupations and Training Career Clusters

Units of Analysis

Classification of
Pathways

Standard
Instructional

High-Skill Occupational
High-Wage Classification (SOC) Programs (CIP)
High-Demand

Occupations

Unit of Analysis

Programs of Study and Training Occupations

Supply Indicators Demand Indicators
+ Program Completers by Degree Level + Occupational Characteristics
* Occupational Projections

» Market Share (Program Completer Trends) ) A
+ Wage Trends




A29819N1SALUNEIVIDITW/ATLLNRU I

OccupATIONAL SuppLY DEMAND |
| United States s |
Occupations
Median Wage Employment Average Annual
SOC Code SOC Title ~ nge 2009-13 Growth 2010-20 Total Job = Unit of Analysis
13-2011 Accountants and Auditors 7.9% 15.7% 452,100 Accounting
27-2011 Actors N/A 3.9% 20,300 Dramatic Arts (Theater/Film)
15-2011 Actuaries 8.2% 26.7% 18,900 Actuarial Science
51-9191 Adhesive Bonding Machine Operators and Tenders 5.7% 4.5% 2,800 m:&‘:";neous Production
23.1021 Administrative Law Judges, Adjudicators, and Hearing 3.9% 01% 3,700 Leqal Services
Officers Le0d senvices
11-3011 Administrative Services Managers 9.0% 14.5% 99,800 ww
Administration
25.3011 Adult Basic and Secondary Education and Literacy 11.3% 14.6% 26,000 Adult a_nd Continuing
Teachers and Instructors Education
11-2011 Advertising and Promotions Managers 14.0% 13.3% 16,200 Advertising/Public Relations
41-3011 Advertising Sales Agents 5.7% 13.0% 69,900 Sales
17-3021 Aerospace Engineering and Operations Technicians 10.0% -1.6% 1,700 Aerospace Technology
17-2011 | Aerospace Engineers 9.6% 4.9% 21,800 Aeronautca AstroraJtea
Engineering
13-1011 Agents and Business Managers of Artists, Performers, 4.0% 14.0% 8,000 Business M_anaqement and
and Athletes Administration
19-4011 Agricultural and Food Science Technicians 1.1% 7.0% 8,700 Agricultural/Food Sciences
17-2021 Agricultural Engineers 7.0% 9.1% 800 Agricultural Engineering
~ . . Agricultural Mechanics and
45-2091 Agricultural Equipment Operators 11.6% N/A N/A Machinery Operation
45-2011 Agricultural Inspectors 2.8% 1.5% 6,000 Aqricqltural Services and
Supplies
25-1041 Agricultural Sciences Teachers, Postsecondary 7.6% N/A N/A Agricultural/Food Sciences
Miscellaneous Farm,
45-2099 Agricultural Workers, All Other -4.8% N/A N/A Forestry and Conservation
Workers
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OccuPATIONAL SuppLY DEMAND |

| United States =)
Programs of Study and Training
Completers Most Freq. Award

CIP - Number Change Title Number

Code £iPTtle 2013 | 2009-13 2013 2013 i ——
52.0301 | Accounting 78,459 13.2% Bachelor's | 50,929 Accounting
52.0305 | Accounting and Business/Management 4,184 -6.4% Bachelor's 2,893 Accounting
30.1601 | Accounting and Computer Science 51 -36.3% Crward <1 21 Accounting
52.0304 | Accounting and Finance 2,363 82.8% Master's 1,603 Accounting
52.0399 | Accounting and Related Services, Other 1,132 -25.7% g\rward ok 293 Accounting
52.0302 | Accounting Technology/Technician and Bookkeeping 22,478 65.5% Associate's | 10,812 Bookkeeping
40.0809 | Acoustics 61 52.5% Bachelor's 37 Physics/Astronomy
50.0506 | Acting 1,399 30.0% Bachelor's 611 Dramatic Arts (Theater/Film)
52.1304 | Actuarial Science 1,351 62.6% Bachelor's 1,015 Actuarial Science
51.3301 | Acupuncture and Oriental Medicine 1,602 26.6% |Master's 1,386 |AlOther Health Diagnosis and

Treatment
13.0402 | Administration of Special Education 78 1649 |Post-mast 35 |Educational Administration
52.0401 | Administrative Assistant and Secretarial Science, General 14,643 19.7% Associate's 5,684 Secretarial
13.0403 | Adult and Continuing Education Administration 1,024 51.5% Master's 945 Educational Administration
13.1201 | Adult and Continuing Education and Teaching 1,526 3.5% Master's 1,249 Adult and Continuing Education
19.0702 | Adult Development and Aging 434 124.9% Master's 172 Family and Consumer Sciences
51.3803 | Adult Health Nurse/Nursing 1,496 119.0% Master's 1,099 Nursing
13.1502 | Adult Literacy Tutor/Instructor 46 9.5% Master's 41 Adult and Continuing Education
51.0502 | Advanced General Dentistry 250 53.4% z::"mas‘ 131 | Dentistry
22.0201 | Advanced Legal Research/Studies, General 1,688 52.2% Master's 1,466 Legal Services
51.0599 | Advanced/Graduate Dentistry and Oral Sciences, Other 87 -15.5% Master's 35 Dentistry
09.0903 | Advertising 5,654 -4.3% Bachelor's 4,752 Advertising/Public Relations
15.0801 | Aeronautical/Aerospace Engineering Technology/Technician 629 4.5% Associate's 180 Aerospace Technology
49.0101 Aeronautics/Aviation/Aerospace Science and Technology, 3.164 8.3% Bachelor's 2528 T{angportation Storage and
General Distribution Management

14.0201 | Aerospace, Aeronautical and Astronautical/Space Engineering 5,185 14.2% Bachelor's 3,490 Aeronautical/Astronautical Engineering
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Occupational Characteristics United States
soc ThIE Median Pct
Occupation - Annual Typical Education PR Typical Training Self
Code 2012-22 Experience
Wage Empl
53-3022 Bgs Drivers, School or Special |About as fast as $28,330 High school diploma or None Shor}-term on-the-job 1.3%
Client average equivalent training
53-3021 Bus Qﬁvers, Transit and About as fast as $36,700 Higl) school diploma or None qugrate-term on-the-job 1.4%
Intercity average equivalent training
53-3032 Hgavy and Tractor-Trailer Truck |About as fast as $38,700 Postsecondary non-degree None Shor't-term on-the-job 7.0%
Drivers average award training
53-3033 nght Truck or Delivery Services |More slowly than $29,170 ngr) school diploma or None Sh.or.*t-term on-the-job 7.0%
Drivers average equivalent training

* Long-term OJT (on-the-job training): more than 1 year  * Moderate-term OJT: 1-12 months  * Short-term OJT: 1 month or less

Occupational Projections United States

Employment Change 2012-22 Average
SOC Code Occupation Base 2012 Proj 2022 Number Percent Annual Openings
53-3022 Bus Drivers, School or Special Client 483,600 524,800 41,200 8.5% 12,990
53-3021 Bus Drivers, Transit and Intercity 170,600 187,400 16,800 9.8% 4,810
53-3032 Heavy and Tractor-Trailer Truck Drivers 1,701,500 | 1,894,100 | 192,600 11.3% 46,470
53-3033 Light Truck or Delivery Services Drivers 841,600 873,600 32,000 3.8% 16,660

35
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OccuraTionaL SurpLy DemanD
Unit of Analysis: 1419A Mechanical Engineering

United States : National

Occupational Characteristics United States

| 172141 Mechanical Engineers More slowly than average ;582.100 | Bachelor's degree | None | None | 23% |

* Long-term OJT (on-the-job training): more than 1 year - Moderate-term OJT. 1-12 months - Short-term OJT: 1 month or less

mployment verage
SOCCode  Occupation  Base 2010 Proj 2020 Number Percent Annual Openings
17-2141 Mechanical Engineers | 243,200 264,600 = 21,300 8.8% 99,600

Wage Trends (Median)
Median Annual Wage - Change
SOCCode  Occupation 2009 2010 2011 2012 2013 2009 to 2013
117-2141 Mechanical Engineers | $77,020 | $78,160 $79,230 $80,580 $82,100 6.6%
""‘"'(';'Imm)""“‘ 2000 2010 2011 2012 2013 zo::::'z;u
National Median Wage 1$35,080 $33,190 $33,840 $34,460 $34,750 5.7%
National Mean Wage $46,440 $43,460 $44,410 $45230 $45790 6.9%
' National Mean Wage RSE | 0.1% | 0.1% | 0.1% | 0.1%  0.1%
| National Consumer Price Index C-CPI-U | 1336 | 1239 | 1256 1205 1320 7.3%

Wage Trends (Mean) United States

Relative Standard Error
Mean Annual Wage Change | of the Mean Annual Wage |
SOCCode  Occupation 2009 2010 2011 2012 2013 2009to 2013 2009 2010 2011 2012 2013
17-2141 | Mechanical Engineers | $80,580 | $82,480 | $83,550 | $84,770 | $85,930 | 66% | |0.5% [0.7% 0.7% |0.6%  0.5%

Related National ormation (external links)
Occupation OO0H
| Mechanical Engineers | How to Become One | Job Outlook

OOH (Occupational Outiook Handbook)

Source: U.S. Department of Labor, Bureau of Labor Statistics
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Wage Trends (Median)  United States |

Median Annual Wage Change
SOC Code Occupation 2009 2010 2011 2012 2013 2009 to 2013
53-3022  |Bus Drivers, School or Special Client  |$27,400 |$27,580 |$28,110 |$28,080 |$28,330 3.4%
53-3021  |Bus Drivers, Transit and Intercity $34,180 |$35,520 |$35,720 |$36,600 |$36,700 7.4%
'53-3032 |Heavy and Tractor-Trailer Truck Drivers |$37,730 |$37,770 |$37,930 |$38,200 |$38,700 | 2.6%
153-3033 | Light Truck or Delivery Services Drivers |$28,330 |$28,630 |$29,080 |$29,390 |$29,170 | 3.0%
Change

] Benchmarks for Wage Trends 12009 2010 | 2011 12012 [ zm[

(all occupations) 2009 to 2013
National Median Wage $35,080 $33,190 $33,840 $34,460 $34,750 5.7%
National Mean Wage $46,440 $43,460 $44,410 $45230 $45,790 6.9%
National Mean Wage RSE 0.1% 0.1% 0.1% 0.1% 0.1%
' National Consumer Price Index C-CPI-U | 71336 | 1239 | 125.6 | 1295 | 1320 | 7.3%
R G
Relative Standard Error
Mean Annual Wage Change of the Mean Annual Wage
SOC Code Occupation 2009 2010 2011 2012 2013 2009 to 2013 |2009 2010 2011 2012|2013
53-3022 Bus Drivers, School or Special Client $28,050 |$28,660 | $29,220 |$29,150 |$29,380 4.7% 0.5% |0.6% |05% |0.5% (0.5%
53-3021 Bus Drivers, Transit and Intercity $35,990 |$37,060 |$37,440 |$38,470 |$38,750 7.7% 1.7% |1.6% |1.8% (2.0% |2.2%
53-3032 Heavy and Tractor-Trailer Truck Drivers |$39,260 |$39,450 | $39,830 |$40,360 |$40,940 4.3% 03% |0.3% |03% |0.3% |(0.3%
53-3033 Light Truck or Delivery Services Drivers |$31,120 |$32,140 |$33,120 |$33,940 |$33,490 7.6% 0.3% |0.3% |0.3% |0.3% (0.3%
Occupation OOH
Bus Drivers, School or Special Client How to Become One | Job Outlook
Bus Drivers, Transit and Intercity How to Become One 'Job Outlook

Heavy and Tractor-Trailer Truck Drivers How to Become One | Job Outlook
Light Truck or Delivery Services Drivers - | How to Become One | Job Outlook

OOH (Occupational Outlook Handbook)
Bright Outlook occupation (O*NET data definition) ¥
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Wage Trends (Median) United States

Median Annual Wage Change
SOC Code Occupation 2009 2010 2011 2012 2013 2009 to 2013
43-4081 Hotel, Motel, and Resort Desk Clerks | $19,820 | $19,930 | $20,130 | $20,340 | $20,400 2.9%
41-3041 Travel Agents $30,790 | $31,870 | $33,930 | $34,600 | $34,530 12.1%
39-7012 Travel Guides $31,300 | $29,780 | $30,670 | $30,780 | $33,820 8.1%
Be“""(“:l;' ';:::;:"ﬁz‘r';;"“"‘ 2000 | 2010 | 2011 | 2012 | 2013 |, Chande
National Median Wage $35,080 | $33,190 | $33,840 | $34,460 | $34,750 5.7%
National Mean Wage $46,440 | $43,460 | $44,410 | $45,230 | $45,790 6.9%
National Mean Wage RSE 0.1% 0.1% 0.1% 0.1% 0.1%
National Consumer Price Index C-CPI-U 1336 | 1239 | 1256 | 1295 | 1320 7.3%
Mean Annual Wage Change  foatie sipderdtrer
SOC Code Occupation 2009 2010 2011 2012 2013 2009to 2013 | 2009|2010 2011 2012 2013
43-4081 Hotel, Motel, and Resort Desk Clerks | $21,130 | $21,430 | $21,760 | $21,960 | $22,010 4.2% 0.4% (0.4% [0.4% |0.4% |0.4%
41-3041 Travel Agents $32,450 | $33,950 | $35,740 | $36,970 | $37,200 14.6% 0.8% (0.9% [0.8% [0.9% |1.0%
39-7012 | Travel Guides N/A | $31,900 | $33,090 | $36,060 | $37,300 N/A N/A |3.0% |3.1% |4.0% |3.4%
Occupation OOH
Hotel, Motel, and Resort Desk Clerks ' | How to Become One | Job Outlook
Travel Agents How to Become One | Job Outlook

OOH (Occupational Outlook Handbook)
Bright Outlook occupation (O*NET data definition) ¥
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Industry Sectors

Industries

11 Agriculture, Forestry, Fishing and Hunting
21 Mining, Quarrying, and Oil and Gas Extraction
22 Utilities
23 Construction
31-33 Manufacturing
42 Wholesale Trade
44-45 Retail Trade
48-49 Transportation and Warehousing
51 Information
52 Finance and Insurance
53 Real Estate and Rental and Leasing
54 Professional, Scientific, and Technical Services
55 Management of Companies and Enterprises
56 Administrative and Waste Services
61 Educational Services
62 Health Care and Social Assistance
71 Arts, Entertainment, and Recreation
72 Accommodation and Food Services
81 Other Services, except Public Administration
92 Public Administration

48-49 Transportation and Warehousing

48-49 Transportation and warehousing

481 Air transportation
4811 Scheduled air transportation
48111 Scheduled air transportation
481111 Scheduled passenger air transportation
481112 Scheduled freight air transportation
4812 Nonscheduled air transportation
48121 Nonscheduled air transportation
481211 Nonscheduled air passenger chartering
481212 Nonscheduled air freight chartering
481219 Other nonscheduled air transportation
483 Water transportation
4831 Sea, coastal, and great lakes transportation
48311 Sea, coastal, and great lakes transportation
483111 Deep sea freight transportation
4832 Inland water transportation
48321 Inland water transportation
483211 Inland water freight transportation
483212 Inland water passenger transportation
484 Truck transportation
4841 General freight trucking
48411 General freight trucking, local
484110 General freight trucking, local
48412 General freight trucking, long-distance
484121 General freight trucking, long-distance tl




UALUNYBIFINY General freight trucking

Industry Trends (United States):
4841 General freight trucking (all ownership categories *)

Category 2000 2010 2011 2012 2013  Chg 2009-13
No. of Establishments 67,355 | 65,466 66,652 68,560 70,462 4.6%
Total Employment 881,175 869,717 902,048 | 923,499 941,181 68%
| Total Annual Wages | $36,856,879,744 | $37,030.284,067 | $39,175,076.210| $41,123,001,180 | $42,489,202,496 15.3%
| Average Annual Wage | $41,827| $42,577 $43,429| $44,530 $45,145 7.9%

Source: U.S, Department of Labor, Bureau of Labor Statistics

4841 General freight trucking 4841 General freight trucking
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336100 Motor vehicle manufacturing

Top 10 Occupations By Employment Occupation Employment Percent of Industry in Occupation
Occ Code Occupation Title 2010 | 2020 Pct Chg 2010-20 2010 2020
0 Total, All Occupations 151,300 | 166,100 9.8% 100.0% 100.0%
51-2092 | Team Assemblers 39,300 | 42,900 9.2% 26.0% 25.8%
51-2099 | Assemblers and Fabricators, All Other 27,800 | 30,400 9.2% 18.4% 18.3%
51-9399 | Production Workers, All Other 6,500 7,100 9.2% 4.3% 4.3%
17-2141 Mechanical Engineers 5,400, 5,900 9.2% 3.6% 3.5%
17-2112 | Industrial Engineers 5,000, 5,500 9.2% 3.3% 3.3%
51-1011 First-Line Supervisors of Production and Operating Workers 4,300, 4,600 9.2% 2.8% 2.8%
51-9061 Inspectors, Testers, Sorters, Samplers, and Weighers 3,700, 4,000 9.2% 2.4% 2.4%
51-2031 Engine and Other Machine Assemblers 2,500| 3,200 25.6% 1.7% 1.9%
53-7051 Industrial Truck and Tractor Operators 2,300 2,500 9.2% 1.5% 1.5%
51-9122 | Painters, Transportation Equipment 2,200 2,400 9.2% 1.5% 1.5%

Source: U.S. Department of Labor, Bureau of Labor Statistics

336300 Motor vehicle parts manufacturing
Percent of Industry in
Top 10 Occupations By Employment Occupation Employment Occupation
Occ Pct Chg 2010-

Code Occupation Title 2010 | 2020 20 2010 2020
0 Total, All Occupations 415,100 | 394,900 -4.9% 100.0% 100.0%
51-2092 | Team Assemblers 70,500 | 66,300 -5.9% 17.0% 16.8%
51-4041 | Machinists 20,400 22,800 11.9% 4.9% 5.8%
51-4031 Cutting, Eunching, and Press Machine Setters, Operators, and Tenders, Metal 17,200 16,000 6.7% 41% 41%

and Plastic
51-1011 | First-Line Supervisors of Production and Operating Workers 14,200 | 13,400 -5.9% 3.4% 3.4%
51-9061 |Inspectors, Testers, Sorters, Samplers, and Weighers 14,200 13,400 -5.9% 3.4% 3.4%
51-4011 | Computer-Controlled Machine Tool Operators, Metal and Plastic 12,800 | 14,300 11.4% 3.1% 3.6%
51-2099 | Assemblers and Fabricators, All Other 11,500 10,800 -5.9% 2.8% 2.7%
17-2112 | Industrial Engineers 10,700 | 10,100 -5.9% 2.6% 2.6%
51-4111 | Tool and Die Makers 10,400 9,900 -4.9% 2.5% 2.5%
53-7062 | Laborers and Freight, Stock, and Material Movers, Hand 8,800, 8,300 -5.9% 2.1% 2.1%
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5503 Travel Agencies

561510 Travel agencies
Percent of Industry in
Top 10 Occupations By Employment Occupation Employment Occupation

Occ Pct Chg 2010-

Code Occupation Title 2010 2020 20 2010 2020
0 Total, All Occupations 83,400 | 87,700 5.2% 100.0% 100.0%
41-3041 | Travel Agents 52,600 | 55,700 5.8% 63.1% 63.5%
41-1012 | First-Line Supervisors of Non-Retail Sales Workers 3,300 3,400 5.8% 3.9% 3.9%
43-4051 | Customer Service Representatives 3,100| 3,200 5.8% 3.7% 3.7%
43-3031 | Bookkeeping, Accounting, and Auditing Clerks 2,700 2,800 5.8% 3.2% 3.2%
11-1021 | General and Operations Managers 2,600| 2,500 -4.7% 3.2% 2.9%
43-9061 | Office Clerks, General 1,800 | 2,000 5.8% 2.2% 2.2%
41-9041 | Telemarketers 1,600 | 1,700 5.8% 1.9% 1.9%
43-4181 | Reservation and Transportation Ticket Agents and Travel Clerks 1,600 1,500 -5.1% 1.9% 1.7%
43-6014 Secrete_lries and Administrative Assistants, Except Legal, Medical, and 1,100| 1,000 4.7% 1.3% 1.0%

Executive
13-2011 | Accountants and Auditors 800 800 5.8% 0.9% 0.9%




55N General freight trucking

484100 General freight trucking
Percent of Industry in
Top 10 Occupations By Employment Occupation Employment Occupation
Occ Pct Chg

' Code Occupation Title | 2012 | 2022 | 2012-22 2012 2022
o Total, all occupations 927,600 970,900 4.7% 100.0% 100.0%
'53-3032 |Heavy and tractor-trailer truck drivers | 577,800 609,300 5.5% 623% |  62.8%
53-7062 |Laborers and freight, stock, and material movers, hand 53,500, 56,400 55% 5.8% 5.8%
149-3031 | Bus and truck mechanics and diesel engine specialists | 32,300 34,100| 5.5% 3.5% 3.5%
'53-3033 | Light truck or delivery services drivers | 31,400 | 29,800‘ -5.1% 3.4% 3.1%
43-5032 |Dispatchers, except police, fire, and ambulance 25,100 26,400 55% 2.7% 2.7%
43-9061 | Office clerks, general 19,700| 19,800 0.2% 2.1% 2.0%
53-1031 Hrsg-lme supervisors of transportation and material-moving machine and 19,700 20,800 5.5% 2.1% 2.1%
_ vehicle operators | |

»53-7051 Industrial truck and tractor operators 19,700 | 18,700_ -5.1% 2.1% 1.9%
143-4051 | Customer service representatives | 12,300 | 13,000_ 55% 1.3% | 1.3%
11-1021 |General and operations managers 11,100, 11,700 5.5% 1.2% 1.2%
Source: U.S. Department of Labor, Bureau of Labor Statistics




