=i

Co-funded by the
Erasmus+ Programme
of the European Union

Curriculum Development of
Master’s Degree Program in
Industrial Engineering for
Thailand Sustainable Smart
Industry -MSIE4.0

TASK 1.3 APPENDIX 1
(THAI+EU Industrial Questionnaire Analysis)

Chiang Mai University | 17" November 2018



ERASMUS+ CBHE PROJECT

MSIE . , Co-funded by the
Curriculum Development of Master’s Degree Program Erasmus+ Programme
0 in Industrial Engineering for Thailand Sustainable  °'"*® Furopean tnion

Smart Industry

MSIE 4.0
Curriculum Development of Master’s Degree Program in
Industrial Engineering for Thailand Sustainable Smart
Industry
586137-EPP-1-2017-I-TH-EPPKA2-CBHE-JP
Erasmus + KA2 - Capacity Building in the field of Higher
Education

AIT
WP1
WICHAI CHATTINNAWAT
Task 1.3 INDUSTRIAL QUESTIONNAIRE ANALYSIS
(THAI+EU COMPANY)
WICHAI CHATTINNAWAT
17" November 2018
Draft
Public

Disclaimer This project has been funded with support from the European Commission.
This publication [communication] reflects the views only of the author, and the
Commission cannot be held responsible for any use which may be made of the information
contained therein.

Reproduction is authorised provided the source is acknowledged.

Copyright © MSIE 4.0 Consortium, 2017-2020

PAGE1



ERASMUS+ CBHE PROJECT
ME Co-funded by the
Curriculum Development of Master’s Degree Program Erasmus+ Programme
0

in Industrial Engineering for Thailand Sustainable  °'"*® Furopean tnion
Smart Industry

Revision Sheet

Version Date Author The revision reason
(Partner/Person)
0.1 23/08/2018 | Wichai Chattinnawat | First draft of WP1 Task1.3 on
Company questionnaire analysis
0.2 4/10/2018 Wichai Chattinnawat | Second draft of WP1 Taski.3 on

Company questionnaire analysis
with more EU company added

1 17/11/2018 Wichai Chattinnawat | Final draft of WP1 Task1.3 on
company questionnaire analysis
with different classification on
industrial clustering

PAGE 2



ERASMUS+ CBHE PROJECT

ME E . , Co-funded by the
I Curriculum Development of Master’s Degree Program  Erasmus+ Programme
0 in Industrial Engineering for Thailand Sustainable  °'"®Furopean Union

Smart Industry

Table of Content page
Contents
WPt st st e 10
WP1-1.3: Assessing needs of indUuStry ..........coccoevirininininincnneeeeee e 1
INAUSETY TYP@ ...ttt ettt et sttt et e st e b e st e be et e beentesbeentesaeeneas 17
Please estimate the size of your company’s domestic workforce.............c..cccccuenee. 18
Please estimate your 2017 revenues (THB/EUT0S) .........ccccovivirininininineececeee, 19
COMPANY CALEZOTY .....c.ooiiiiiiiiiiiiiicte e s 20
Parti: Strategy Level ... 21
1. Strategy and OrganizZation ............ccccoviiiiiiieiiinieienee ettt 21

Q1.1 Industry 4.0 is about more than just improving existing products or processes
through the use of digital technologies - it actually offers the opportunity to develop
entirely new business models. For this reason, its implementation is of great strategic
11000 00) § = 1 0 Lol TPV P SV PR POPRTOPPR 21

Q1.2 Do you use indicators to track the implementation status of your Industry 4.0
SETALEEY ? ettt ettt ettt et be e e s sra e e s 22

Q1.3a Which technologies do you need in your company to enhance business
competitiveness? (Can answer MOTe tham 1) .......ccceievieieieieieieeeeeeeeeeee e eeeeeeas 23

Q1.3b Which technologies do you currently using in your company? (Can answer
INOTE TRATI 1) .eeuvietiitieiecteete et eet ettt e et et e et et e eteesbeesbesseesseeseessesssesseessenseessenseessasseessesseensas 25

Q1.4 In which parts of your company have you invested in the implementation of
Industry 4.0 in the past two years, and what are your plans for the future?................ 27

Q1.5 In which areas does your company have systematic technology and innovation
management? (Can answer More tham 1) .......cccceeeeiririnineneseeeeeeeee e 32

To Enhance Business Models, Product & S@IVICE ...........ouuuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenes 34

Q1.6a What is the level of contribution of Industry4.o that your organization need
in order to increase the competitiveness, overall value creation of your products &
SETVICE Y .. utieeieuteeeeeeiteeeeetrteeeesateeessssaeesasseaessssseaeesasasaeesaastaessnsssaeessnssaeessnsraeessnssaeesssnsees 34

Q1.6b What is the actual level of Industry4.o that your organization is currently

EINPIOYINIZ? .ottt ettt b et b et s he et e s ae e be s et et eat et e et e aeenren 36
Q1.7 To which degree is the average product in your portfolio digitized (e.g. RFID for

identification, sensors, [oT connection, smart products €tc.)?........ccecerervverreecverennns 37
Q1.8 To which degree can your customers individualize the products they order? ....39

PAGE 3



ERASMUS+ CBHE PROJECT

ME E . , Co-funded by the
I Curriculum Development of Master’s Degree Program  Erasmus+ Programme
0 in Industrial Engineering for Thailand Sustainable  °'"®Furopean Union

Smart Industry

Q1.9 To which degree are the life cycle phases of your products digitized (digitization
and integration of design, planning, engineering, production, services & recycling)? 41

Q110 How important is the usage and analysis of data (customer data, product or
machine generated data) for your business model? ............ccccocerviniininiinininininnee 43

Q1.1 How intense is your collaboration with partners, suppliers and clients for
development of products and SEIVICES? ........c.eveerierieriereerienierieeeerie st seesee e eneens 45

2. Transversal&Domain related competences: Employees............ccccoceevveniniennennen. 47

Q2.1 How do you assess the skills of your employees when it comes to the future
requirements UNAer INAUSETY 4.07 .....coieiiriiriienieiereeieseeie ettt 47

Q2.2 In which areas does your company need to have to attain Industry4.0?............. 50

Q2.3 What kind and level of competence that your company will need for new
employees when it comes to the INdUStIY 4.07......cocoeiiiiiiiiniiiieeeeeeeee 52

Q2.4 Are you making efforts to acquire the skills that are lacking? Through special
training seminars, knowledge transfer systems, coaching, etc. .......c..ceceeveverencnenncnne. 55

Q2.5 Which of the following technological competence do you need for employee to

enhance business operation? (Can answer more than 1)........c.cceceeveeeeeeeeeeeeeeeeeenens 56
Part 2: AdOPtion Level ...........coocooviiiiiiiiiieeeeeeeee e 58
1. Smart products - Co-created Design concepts.........c..cceeeeveriineniienenncneenieneene. 58

Q1.1 Does your company allowing the customer to co design the product or service
experience to suit their CONtEXE? ........ooiiiiiiiiiiiieeeeeee e 58

Q1.2 Does your company allowing the customer to co-construct the product or service
experience to suit their CONTEXE? .......cciviiiiriiiiiieeeeeeee et 58

Q1.3 Does your company offer products equipped with the following add-on

functionalities based on information and communications technology? .................... 58
2. Smart factory -Intelligence Manufacturing System...........c..ccccocevviineniinnncnennne. 67
Equipment infraStItCtUure............cccooiiiiiiiiiiiiiieeeeeee ettt 67

Q2.1 How would you evaluate your equipment infrastructure when it comes to the
following funCtionalities?........cc.oovuiiiiiiiiiii et 67

Q2.2 How would you evaluate the adaptability of your equipment infrastructure
when it comes to the following functionalities?............ccoceeverieniniiininiineeseeee 67

Digital model of factory ..........cocooiiiiiiiiii e 71

Q2.3 The digitization of factories makes it possible to create a digital model of the
factory. Are you already collecting machine and process data during production? .....71

Q2.4 How is the data you collect used? (Can answer more than 1) ..........cccceceeueenenen. 73

PAGE 4



ERASMUS+ CBHE PROJECT

ME E . , Co-funded by the
I Curriculum Development of Master’s Degree Program  Erasmus+ Programme
0 in Industrial Engineering for Thailand Sustainable  °'"®Furopean Union

Smart Industry

Q2.5 Which data about your machinery, processes, and products as well as
malfunctions and their causes is collected during production, and how is it collected?

.......................................................................................................................................... 75
Q2.6 Which of the following systems do you use? Does the system have an interface
to the 1eading SYStEM?.......ccuiiiiriieieeieieeteee ettt sttt sttt et saeenees 75

3. Smart operations - Controlling, Adjusting & Monitoring Process Real Time ...85
Vertical and horizontal integration ..............c.ccocceevirininininnenenneeeeee 85

Q3.1 Where have you integrated cross-departmental information sharing into your
system? Distinguish between enterprise-wide (internal) and cross-enterprise
(external) information Sharing. ..........cccecceerieirieiieenie et 85

Distributed CONEIOL ............oooiiiiiiiiceeee e et 90

Q3.2 The vision of Industry 4.0 is a workpiece that guides itself autonomously
through production. Does your company already have use cases in which the
workpiece guides itself autonomously through production?...........cccceceveeiieneiniennnne 90

Q3.3 Does your company have production processes that respond

autonomously/automatically in real time to changes in production conditions? ....... o1
Data and communications SECUTILY .........cc.cecereriririrenininereeesteseee e 92
Q3.4 How is your IT organized? ..........cccoveeiiniirienieieieeiesceee et 92
Q3.5 How far along are you with your IT security solutions? ..........c.cccccevceevenienennene 93
Q3.6 Are you already using cloud Services? ..........ccecuereevienieniineenenieeneceeeeseeens 93

Q3.7 How would you rate the degree of the digitization of your vertical value chain
(from product development to production)?..........cccceceeererereneeeneneeeee e 96

Q3.8 To which extent do you have a real-time view on your production and can
dynamically react on changes in demand? ............ccceoiiiiiiininniniinccces 98

Q3.9 To which degree do you have an end-to-end IT enabled planning and steering
process from sales forecasting, over production to warehouse planning and logistics?

Q3.10 How advanced is the digitization of your production equipment (sensors, IoT
connection; digital monitoring, control, optimization & automation)?...................... 102

Q3.1 How would you rate the degree of digitization of your horizontal value chain
(from customer order over supplier, production and logistic to service)?.................. 104

4. Data-driven services-Integrated Business and Operational Data Management
Q4.1 The process data gathered in production and in the usage phase enable new

services. Do you offer Such Services? ...........cocevieriinieiinienienieeeeee e 107

Q4.2 What share of your revenues come from these new data-driven services??...... 108

PAGE 5



ERASMUS+ CBHE PROJECT
ME Co-funded by the

Curriculum Development of Master’s Degree Program  Erasmus+ Programme
0 in Industrial Engineering for Thailand Sustainable  °'"*® Furopean tnion
Smart Industry

Often, data that is collected is just stored and then not used any further. What share
of the data you collect are you already using? ..........cccceecveviriieneniienieiereeeseeee e 108

.3 Do you analyze the data you collect from the usage phase? .......ccccoovvvvvveeeennnnn. 10
Q4.3 Doy y y gep 9

Q4.4 To which extent do you use multiple integrated sales channels to sell your
PIOAUCES tO YOUT CUSEOIMIETS? ....viuveuietiieueetenieeesieseeseseseeseseesesseneesessesessesesessensesessenessaneas 110

Q4.5 How far do you integrate multiple channels (website, blogs, forums, social
media platforms etc.) into your customer interactions for communicating news,
receiving feedback, managing claims etC.? ........ccovieiiiniiiiniinneeeee e 112

Q4.6 How advanced is the digital enablement of your sales force (mobile devices,
access to all relevant system anywhere and anytime, full sales process possible at

Q4.7 To which extent do you analyze customer data to increase customer insight (e.
g. personalized offers to customers based on their personal situation, preferences,
location, credit score; consideration of usage data for design & engineering etc.)? ... 116

Q4.8 How far do you want to collaborate with partners regarding your approach of
accessing customers (exchange of customer insights, coordination of marketing
QACEIVIEIES @EC.)? oneiiiieiieeieeeeeeee e ettt e et e e et e e et eesbeeesaaeessaeeesbbeesateesssteesnaesssseeesabeeessseesreeas 1u8

PAGE 6



ME[E

ERASMUS+ CBHE PROJECT

Co-funded by the
Curriculum Development of Master’s Degree Program Erasmus+ Programme
of the European Union

in Industrial Engineering for Thailand Sustainable

¥
*

*
*

0
Smart Industry
Lists of Tables page
TABLE 1 LIST OF INDUSTRY AND COMPANY FOR INDUSTRY ASSESSMENT ........ceeveeveererneenneenseesseensesssessseseennes 14
TABLE 2 INVESTMENTS IN THE PAST 2 YEARS....c.utectetetertersentertetensestessessesseesteseesseseensesseemeeneensensensensessessesnens 28
TABLE 3 INVESTMENTS IN THE NEXT 5 YEARS ...c.utertertertentereentetetentessessessteseesessensessessesneensensessessesseenesneensensens 30
TABLE 4 Q2.1 HOW DO YOU ASSESS THE SKILLS OF YOUR EMPLOYEES WHEN IT COMES TO THE FUTURE
REQUIREMENTS UNDER INDUSTRY 4.07...ccutteeteeriterniteriitessteentesstessstesstessstessssessseessssessssesssessssessssenas 48
TABLE 5 Q2.3 WHAT KIND AND LEVEL OF COMPETENCE THAT YOUR COMPANY WILL NEED FOR NEW
EMPLOYEES WHEN IT COMES TO THE INDUSTRY 4.07 ..cuuttiiieriiterrteeniteestessiteesieessstessneessseesssnessseesseesne 53
TABLE 6 Q1.1 DOES YOUR COMPANY ALLOWING THE CUSTOMER TO CO DESIGN THE PRODUCT OR SERVICE
EXPERIENCE TO SUIT THEIR CONTEXT?.....eeuteutetestestesteeutesteteeessessessesssestensensessessessesstensensensessessessesneenes 59
TABLE 7 Q1.2 DOES YOUR COMPANY ALLOWING THE CUSTOMER TO CO-CONSTRUCT THE PRODUCT OR
SERVICE EXPERIENCE TO SUIT THEIR CONTEXT? ....uteiuirterterutesienteteseseensessessesseentensensensessessesseensensensensens 61
TABLE 8 Q1.3 DOES YOUR COMPANY OFFER PRODUCTS EQUIPPED WITH THE FOLLOWING ADD-ON
FUNCTIONALITIES BASED ON INFORMATION AND COMMUNICATIONS TECHNOLOGY?......cocteueeuieieeeneane 63
TABLE 9 Q2.1 HOW WOULD YOU EVALUATE YOUR EQUIPMENT INFRASTRUCTURE WHEN IT COMES TO THE
FOLLOWING FUNCTIONALITIES? ....eeutetteuteutetetesteseesseeutenteteneessessessesssentensansensessessesssentensensensessessesseenes 68
TABLE 10 Q2.2 HOW WOULD YOU EVALUATE THE ADAPTABILITY OF YOUR EQUIPMENT INFRASTRUCTURE
WHEN IT COMES TO THE FOLLOWING FUNCTIONALITIES?.......ccutettetteutenteteneeneeseeeseseentesteneessessessesseeneens 70

TABLE 11 Q2.5 WHICH DATA ABOUT YOUR MACHINERY, PROCESSES, AND PRODUCTS AS WELL AS
MALFUNCTIONS AND THEIR CAUSES IS COLLECTED DURING PRODUCTION, AND HOW IS IT COLLECTED?

TABLE 12 Q2.6 WHICH OF THE FOLLOWING SYSTEMS DO YOU USE? DOES THE SYSTEM HAVE AN INTERFACE
TO THE LEADING SYSTEM? (INUSE)....uveuvietieteieiereereeneeeeseeeseereeseeseessensensessesseeseensessenssssesssssssseesssssensensenes 81
TABLE 13 Q2.6 WHICH OF THE FOLLOWING SYSTEMS DO YOU USE? DOES THE SYSTEM HAVE AN INTERFACE TO
THE LEADING SYSTEM? (INTERFACE TO LEADING SYSTEM) ....c.viviueeeteeerereeeesesensesesesesesesesessesssessnseseseans 83
TABLE 14 Q3.1 WHERE HAVE YOU INTEGRATED CROSS-DEPARTMENTAL INFORMATION SHARING INTO YOUR
SYSTEM? DISTINGUISH BETWEEN ENTERPRISE-WIDE (INTERNAL) AND CROSS-ENTERPRISE (EXTERNAL)
INFORMATION SHARING. (INTERNALLY BETWEEN DEPARTMENTS) ......ccveueeerereneerereneereseesesesneseseseesesenns 86
TABLE 15 Q3.1 WHERE HAVE YOU INTEGRATED CROSS-DEPARTMENTAL INFORMATION SHARING INTO YOUR
SYSTEM? DISTINGUISH BETWEEN ENTERPRISE-WIDE (INTERNAL) AND CROSS-ENTERPRISE (EXTERNAL)

INFORMATION SHARING. (EXTERNALLY WITH CUSTOMERS AND/OR SUPPLIERS) ......cveveveveerernrneenreranns 88
TABLE 16 Q3.5 HOW FAR ALONG ARE YOU WITH YOUR IT SECURITY SOLUTIONS?......coteerueeeereneenrereennennees 94
TABLE 17 Q3.6 ARE YOU ALREADY USING CLOUD SERVICES? ......ueeiuierierierterieeseeeeeeeeeeesaesseessesssesssesssesnenns 95

PAGE 7



ME[E

ERASMUS+ CBHE PROJECT
Co-funded by the

Curriculum Development of Master’s Degree Program Erasmus+ Programme
in Industrial Engineering for Thailand Sustainable  °'"*® Furopean tnion

¥
*

*
*

* ok

0
Smart Industry
Lists of Figures page
FIGURE 1 CLASSIFICATION OF 72 COMPANIES BY SECTORS -........vuvoiuieieieeeiesieeeeseeeieeieseesieseeseese s 12
FIGURE 2 INDUSTRY TYPE ........ooieiiiiiteieieeceeieeeee et 17
FIGURE 3 THE SIZE OF COMPANY’S DOMESTIC WORKFORCE. ............vuoveiveeeeeseeeeseeseesseseeseeseessesse e 18
FIGURE 4 THE ESTIMATE REVENUES. ...........couovuvueeteseseeeseeeeeeee s 19
FIGURE 5 COMPANY CATEGORY OF THAILAND BASED ON TURNOVER .........oocovuiiareaiaiieireeenesisesses e 20
FIGURE 6 COMPANY CATEGORY OF THAILAND BASED ON EMPLOYEES ..........covuiuieriiaiieireeinesiseesesseesesnenn 20

FIGURE 7 Q1.1 INDUSTRY 4.0 IS ABOUT MORE THAN JUST IMPROVING EXISTING PRODUCTS OR PROCESSES
THROUGH THE USE OF DIGITAL TECHNOLOGIES — IT ACTUALLY OFFERS THE OPPORTUNITY TO DEVELOP
ENTIRELY NEW BUSINESS MODELS. FOR THIS REASON, ITS IMPLEMENTATION IS OF GREAT STRATEGIC

IMPORTANCE. ...ttt ettt ettt et et e et e ettt e et et e et e eaeess et et et e s e eseeseessensensesesenns 21
FIGURE 8 Q1.2 DO YOU USE INDICATORS TO TRACK THE IMPLEMENTATION STATUS OF YOUR INDUSTRY 4.0
STRATEGY ? ..ottt ee oottt e et e e e e e et e e e e e e e e asaeaeeeeeeeassaeeeeeeeeeansaaaeeeeeeeaaasessaeaeeeeaanssereeaeeeeaennnnneeeens 22
FIGURE 9 Q1.3A WHICH TECHNOLOGIES DO YOU NEED IN YOUR COMPANY TO ENHANCE BUSINESS
COMPETITIVENESS? ......oveeutetteteeteete ettt et ettt eae ettt e s e et e easese et e s et eeseeseeseeaeease s eneans
FIGURE 10 Q1.3B WHICH TECHNOLOGIES DO YOU CURRENTLY USING IN YOUR COMPANY? .....cooveurrrrannnnnn. 26
FIGURE 11 Q1.5 IN WHICH AREAS DOES YOUR COMPANY HAVE SYSTEMATIC TECHNOLOGY AND INNOVATION
MANAGEMENT? ..ottt ettt ettt e e te et ettt e e et et e et e es e eas e et et et et e et e eseess e et et et e essessesseseeesenseaseanennes 33

FIGURE 12 Q1.6A WHAT IS THE LEVEL OF CONTRIBUTION OF INDUSTRY4.0 THAT YOUR ORGANIZATION NEED
IN ORDER TO INCREASE THE COMPETITIVENESS, OVERALL VALUE CREATION OF YOUR PRODUCTS &
SERVICE? ...ttt eeeee ettt et eae e et e e eaaeeeaeeeeaaeeteeeeae e esseeeaseeasseeeaseeasseeeaseeassseanseesseeenneeasseeenseeanseeenneenns 35

FIGURE 13 Q1.6B WHAT IS THE ACTUAL LEVEL OF INDUSTRY4.0 THAT YOUR ORGANIZATION IS CURRENTLY
EMPLOYING? ...ttt eetee et ettt e e ette et e e etaeeaeeeeaeeetseeeaseeasseeeaseeasseeeasseanseeensseensseenseeanseeenseeanseeanneenn 36

FIGURE 14 Q1.7 TO WHICH DEGREE IS THE AVERAGE PRODUCT IN YOUR PORTFOLIO DIGITIZED (E.G. RFID FOR
IDENTIFICATION, SENSORS, IOT CONNECTION, SMART PRODUCTS ETC.)? ...vvveeeeeeeeeeeeeeeeeeeeeeeeenenas 38

FIGURE 15 Q1.8 TO WHICH DEGREE CAN YOUR CUSTOMERS INDIVIDUALIZE THE PRODUCTS THEY ORDER? ... 40

FIGURE 16 Q1.9 TO WHICH DEGREE ARE THE LIFE CYCLE PHASES OF YOUR PRODUCTS DIGITIZED
(DIGITIZATION AND INTEGRATION OF DESIGN, PLANNING, ENGINEERING, PRODUCTION, SERVICES &

RECYCLING) ?..c vttt ettt ettt ettt ettt e et ete et et e ae e s et et e et e e e s s es e st et s es e st eas et ensesseseasesseseasessesensese e 42
FIGURE 17 Q1.10 HOW IMPORTANT IS THE USAGE AND ANALYSIS OF DATA (CUSTOMER DATA, PRODUCT OR
MACHINE GENERATED DATA) FOR YOUR BUSINESS MODEL? ........oouiiuiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 44
FIGURE 18 Q1.1 HOW INTENSE IS YOUR COLLABORATION WITH PARTNERS, SUPPLIERS AND CLIENTS FOR
DEVELOPMENT OF PRODUCTS AND SERVICES?......uviiiuieiiueieeieeeeeeeeeeeeeeeeeeeeeaeeeeseseeaeeeeseseeneseeneseeneseenneeas 46
FIGURE 19 Q2.2 IN WHICH AREAS DOES YOUR COMPANY NEED TO HAVE TO ATTAIN INDUSTRY4.07 .............. 51
FIGURE 20 Q2.4 ARE YOU MAKING EFFORTS TO ACQUIRE THE SKILLS THAT ARE LACKING? THROUGH SPECIAL
TRAINING SEMINARS, KNOWLEDGE TRANSFER SYSTEMS, COACHING, ETC. ....coovuviiiieiieeeieeeieeeiee e 55
FIGURE 21 Q2.5 WHICH OF THE FOLLOWING TECHNOLOGICAL COMPETENCE DO YOU NEED FOR EMPLOYEE
TO ENHANCE BUSINESS OPERATIONT?.......uuviiitiiiiuiieeeieeeteeeeeeeeeeeeeaeeeeaeeeeaeeeneeeeaeeeseeeneeeseseneeenneeeneeennas 57

FIGURE 22 Q2.3 THE DIGITIZATION OF FACTORIES MAKES IT POSSIBLE TO CREATE A DIGITAL MODEL OF THE
FACTORY. ARE YOU ALREADY COLLECTING MACHINE AND PROCESS DATA DURING PRODUCTION? ........ 72

FIGURE 23 Q2.4 HOW IS THE DATA YOU COLLECT USED? ...ttt ettt ettt 74

FIGURE 24 Q3.2 THE VISION OF INDUSTRY 4.0 IS A WORKPIECE THAT GUIDES ITSELF AUTONOMOUSLY
THROUGH PRODUCTION. DOES YOUR COMPANY ALREADY HAVE USE CASES IN WHICH THE WORKPIECE
GUIDES ITSELF AUTONOMOUSLY THROUGH PRODUCTION? ..ottt 90

PAGE 8



ME[E

0

ERASMUS+ CBHE PROJECT

Co-funded by the
Curriculum Development of Master’s Degree Program Erasmus+ Programme
of the European Union

in Industrial Engineering for Thailand Sustainable
Smart Industry

¥
*

*
*

* ok

FIGURE 25 Q3.3 DOES YOUR COMPANY HAVE PRODUCTION PROCESSES THAT RESPOND

AUTONOMOUSLY/AUTOMATICALLY IN REAL TIME TO CHANGES IN PRODUCTION CONDITIONS? ............ o1
FIGURE 26 Q3.4 HOW IS YOUR IT ORGANIZED? ..........ooviuimiieeeeieeeeeeeeeeeeeeeee e 92
FIGURE 27 Q3.7 HOW WOULD YOU RATE THE DEGREE OF THE DIGITIZATION OF YOUR VERTICAL VALUE CHAIN

(FROM PRODUCT DEVELOPMENT TO PRODUCTION)? .......oviviaieieieeeeeeeeeeeeseeeeeeeeeese s eenennaeans 97
FIGURE 28 Q3.8 TO WHICH EXTENT DO YOU HAVE A REAL-TIME VIEW ON YOUR PRODUCTION AND CAN

DYNAMICALLY REACT ON CHANGES IN DEMAND? .........c.otiiiaiiieieieeeeieeetes et 99

FIGURE 29 Q3.9 TO WHICH DEGREE DO YOU HAVE AN END-TO-END IT ENABLED PLANNING AND STEERING
PROCESS FROM SALES FORECASTING, OVER PRODUCTION TO WAREHOUSE PLANNING AND LOGISTICS? 101
FIGURE 30 Q3.10 HOW ADVANCED IS THE DIGITIZATION OF YOUR PRODUCTION EQUIPMENT (SENSORS, IOT

CONNECTION; DIGITAL MONITORING, CONTROL, OPTIMIZATION & AUTOMATION)? .........ocovvrirannn. 103
FIGURE 31 Q3.1 HOW WOULD YOU RATE THE DEGREE OF DIGITIZATION OF YOUR HORIZONTAL VALUE CHAIN
(FROM CUSTOMER ORDER OVER SUPPLIER, PRODUCTION AND LOGISTIC TO SERVICE)?...........cccovvnnn.. 105
FIGURE 32 Q4.1 THE PROCESS DATA GATHERED IN PRODUCTION AND IN THE USAGE PHASE ENABLE NEW
SERVICES. DO YOU OFFER SUCH SERVICES? ........vuvuiutoieiaieieeeaeeeeeee s e 107
FIGURE 33 Q4.2 WHAT SHARE OF YOUR REVENUES COME FROM THESE NEW DATA-DRIVEN SERVICES??.......108
FIGURE 34 Q4.3 DO YOU ANALYZE THE DATA YOU COLLECT FROM THE USAGE PHASE? .........c.coovvevvrrnnnn. 109
FIGURE 35 Q.4.4 TO WHICH EXTENT DO YOU USE MULTIPLE INTEGRATED SALES CHANNELS TO SELL YOUR
PRODUCTS TO YOUR CUSTOMERS? ........covoitiieiatiieetseeeaet e es s ss et m

FIGURE 36 Q4.5 HOW FAR DO YOU INTEGRATE MULTIPLE CHANNELS (WEBSITE, BLOGS, FORUMS, SOCIAL
MEDIA PLATFORMS ETC.) INTO YOUR CUSTOMER INTERACTIONS FOR COMMUNICATING NEWS,

FIGURE 37 Q46 HOW ADVANCED IS THE DIGITAL ENABLEMENT OF YOUR SALES FORCE (MOBILE DEVICES,
ACCESS TO ALL RELEVANT SYSTEM ANYWHERE AND ANYTIME, FULL SALES PROCESS POSSIBLE AT CLIENT
SITE)? .veutteteeeeeteee et ettt etes ettt e s e s et et e e s e s e et et e s et s e s s et et s et s st ettt s et et s ettt sttt s et s s s s sees 115

FIGURE 38 Q4.7 TO WHICH EXTENT DO YOU ANALYZE CUSTOMER DATA TO INCREASE CUSTOMER INSIGHT (E.
G. PERSONALIZED OFFERS TO CUSTOMERS BASED ON THEIR PERSONAL SITUATION, PREFERENCES,
LOCATION, CREDIT SCORE; CONSIDERATION OF USAGE DATA FOR DESIGN & ENGINEERING ETC.)? ........ 17

FIGURE39 Q48 HOW FAR DO YOU WANT TO COLLABORATE WITH PARTNERS REGARDING YOUR APPROACH OF
ACCESSING CUSTOMERS (EXCHANGE OF CUSTOMER INSIGHTS, COORDINATION OF MARKETING ACTIVITIES

PAGE 9



Curriculum Development of Master’s Degree Program Erasmus+ Programme
of the European Union

1 ERASMUS+ CBHE PROJECT
ME U Co-funded by the
u]

in Industrial Engineering for Thailand Sustainable
Smart Industry

WP1

WP1 is aimed to provide comparative analysis of the actual situation concerning the MSc
curricula in Industrial Engineering offered in Thai and EU partner countries universities,
the identification of the gaps between the real needs of the industry, the student needs and
the actual offered curricula. The recommendations for the new curriculum development,
are the most important deliverable working elements for the first year of the project in WP1.

Throughout the entire first year the WP1 will

1) identify the strengths and weaknesses , the common points, the differences and the
good practices concerning curricula, teaching methods and tools in Thai and EU
universities

2) identify the gap between the needs of industry, for being ready for Thailand 4.0,
especially in capacity building, and the competence of MSc graduates from current
curricula offered by Thai and EU universities

3) Recommend the specifications and focus areas of the new proposed MSIE curriculum.

The WP1 will be led by CMU close collaboration with UMinho that will co-lead and be the
WP1 coordinator for EU partners. All partners will also participate and be responsible for
tasks related to their geographical regions.

This analysis working plan is now revised after the approval of PEC the project
executive committee-PEC.
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WP1-1.3: Assessing needs of industry

The comprehensive analysis of needs of industry and students (all partners will conduct a
survey with companies assigned in their regions in the list and with the help of the
Associated Partners. They will also conduct survey with prospective students in their
regions. The outcome of this activity will be classified as following

e Task 1.3.1 Preparing a survey form for identifying the needs of industry for MSIE
graduates to support their success in Thailand 4.0 and Industry 4.0

e Task1.3.2 Preparing a survey form for the needs of prospective students for preparing
them for Thailand 4.0 and Industry 4.0

e Task1.3.3 Conducting survey for companies and organizations in the list

e Task1.3.4 Conducting survey from students

e Task 1.3.5 Identifying the needs of industry and students

The finding of statistics shows that the total number of program being reviewed is 28. So
the total estimation of student population is at least 375 for M.S. students from all 9
partners. Therefore to have minimal 10% error margin of error, the total sampling size to
be 385. Then each partner should have at least 40 students for each partner.

The finding of statistics for SME company in Thailand shows that there are more than
30,000 SME. By assuming that the high impact SME in Thailand is at least 1,000, the
sampling table of YAMANE indicates that the minimum of 91 companies shall be listed
based on the 10% error.

The WP1 leader searches for the first and the new S-curves or new country competitive. The
TL researcher decided to focus on only 4 groups of (First S-curve)

1) Next - Generation Automotive

2) Smart Electronics

3) Agriculture and Biotechnology

4) Food for the Future.

These classification the first S-curve in Thailand was consulted with CWPL and all partners.
The specific names of the companies for all study group in Thailand were created and given
to all partners for approval. The total of 72 companies are listed by the following clusters:

Tourism Seafood Processing Electronic

Agro Processing Textile Industry Construction/Manufacturing
Aerospace Automotives Logistic and Transport
Packaging and Commerce  Petro Chemical Automation

IT Wood/furniture
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PetroChemical, 1

~_ |

Packaging, 1 Textile Industry, 2

Aerospace, 2
Construction, 2

Logistic and

Manufacturing, 22 Transport, 4

IT, 4

Agro Processing, 5

Wood/furniture, 5

Electronic, 13

Automotives, 11
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Figure 1 Classification of 72 companies by Sectors
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The TL has adopted, modified the questionnaires from the “Industry 4.0 Readiness” study
was commissioned by the IMPULS Foundation of the German Engineering Federation
(VDMA) and conducted by IW Consult (a subsidiary of the Cologne Institute for Economic
Research) and the Institute for Industrial Management (FIR) at RWTH Aachen University.

This questionnaires has 23 pages consists of 3 parts
1. Definitions of Industry 4.0, Industry 4.0 Adoption Scope and Readiness Scheme (p 1-4)
2. Business Background (p 5)
3. Part 1: Industry 4.0 Adoption Scope (page 6-11)
— 1. Business strategy, Business Models, Product & Service Portfolio

— 2. Transversal & Domain related Competences: Employee

4. Part 2 : Industry 4.0 Readiness Scheme (page 12-23)

1.Smart products & Co-created Design:

-To what extent can your products be controlled with IT, making it possible for them to
communicate and interact with higher-level systems along the value chain?

2. Smart factory (Intelligence Manufacturing System):

-To what extent does your company have digitally integrated and automated production
based on cyber-physical systems?

3. Smart operations (Controlling, Adjusting & Monitoring Process Real Time):

-To what extent are the processes and products in your company digitally modeled and
capable of being controlled through ICT systems and algorithms in a virtual world?

4. Data driven services (Integrated Business & Operational Data Management):

-To what extent do you offer data-driven services that are possible only through the
integration of products, production, and customers?
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Table 1 List of Industry and Company for Industry Assessment

University Industry Type Company Name
AIT Packaging Bangkok Glass Public Company
Limited
AIT Electronic Western Digital (Thailand) Co,Ltd.
Chiang Mai University (CMU) Aerospace Zodiac Commercial Inserts

Thailand

Chiang Mai University (CMU)

Agro Processing

Four T Co., Ltd.

Chiang Mai University (CMU) Agro Processing | Betagro

Chiang Mai University (CMU) Automotives TSM

Chiang Mai University (CMU) Automotives Mitsubishi Corp LT

Chiang Mai University (CMU) Automotives Toyota Daihatau Engineering and
Manufacturing

Chiang Mai University (CMU) Electronic Hoya optics

Chiang Mai University (CMU) Electronic Tokyo Coil Engineer (Thailand)
Co., Ltd.

Chiang Mai University (CMU) Electronic Fujikura Electronics (Thailand) Ltd.

Chiang Mai University (CMU) Electronic Schaffner EMC Co., Ltd

Chiang Mai University (CMU)

Logistic and

CP all Distribution

Transport
Chiang Mai University (CMU) Manufacturing DATAMARS (Thailand) Ltd.
Chiang Mai University (CMU) Manufacturing Princess Foods Co.,Ltd.
Chiang Mai University (CMU) Manufacturing Siam Wire Netting
Chiang Mai University (CMU) Manufacturing Meshtec Internationnal

Chiang Mai University (CMU)

Textile Industry

Performance manufacturing Ltd.
(Thailand) - Lamphun

Chiang Mai University (CMU)

Wood/furniture

Suksawad

Khon Kaen University (KKU)

Agro Processing

MitrpholSugar co Itd (by KKU)

Khon Kaen University (KKU)

Electronic

Seagate Technology (by KKU)

Khon Kaen University (KKU)

Electronic

Panasonic Manufacturing
(Thailand) Co,Ltd. (by KKU)

Khon Kaen University (KKU)

Logistic and
Transport

Thaibeverage Logistics (by KKU)

Khon Kaen University (KKU)

Manufacturing

CP RAM co th (by KKU)

Khon Kaen University (KKU)

Textile Industry

NK Apparel (by KKU)

King Mongkut's University of Automotives DENSO(Thailand) Co.LTD.
Technology North

King Mongkut's University of Automotives Thai Summit Harness Co,Ltd.
Technology North

King Mongkut's University of Automotives Misuibishi Motor Thailand Co, Ltd.
Technology North
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University ‘ Industry Type Company Name
King Mongkut's University of Electronic DKSH Thailand Co,Ltd.
Technology North
King Mongkut's University of . .
Technology North Electronic Segate Technology Thailand
King Mongkut's University of Electronic Ronda Thailand
Technology North
King Mongkut's University of Logistic and . .
Technology North Transport Yusen Logistics (Thailand) Co. Ltd.
King Mongkut's University of Logistic and Grand Home Mart Co, Ltd.
Technology North Transport
King Mongkut's University of . President Bakery Public Company
Technology North Manufacturing Limited
King Mongkut's University of . . .
Technology North Manufacturing | Triple A Mechanies Co,Ltd.

Prince of Songkla University
(PSU)

Agro Processing

Stitrangglove

Prince of Songkla University
(PSU)

Agro Processing

APK Furnishing

Prince of Songkla University

(PSU) Manufacturing | Southland Rubber Co.,Ltd
Prince of Songkla University Manufacturing | Wonnatech
(PSU)
Prince of Songkla University Manufacturing | Honda Company
(PSU)
F;Sr{;)e of Songkla University Manufacturing rubbers innotech co.,ltd
F;Sr{;)e of Songkla University Manufacturing | Juthamarth Marketing Co.,Ltd
F;Sr{?)e of Songkla University Wood/furniture | Xunthai Parawood Co., Ltd.
Thammasat University (TU) Automotives Schavakon Co.,Ltd
Thammasat University (TU) Electronic Mitsubishi Electric Asia (Thailand)
Co.,Ltd.

Thammasat University (TU) IT Symphony Communications

. . . JCY HDD TECHNOLOGY
Thammasat University (TU) Manufacturing COMPANY LIMITED
Thammasat University (TU) Manufacturing | The CPAC Roof Tile CO.,Ltd
Thammasat University (TU) Manufacturing M&R LABORATORY CO., LTD.
Thammasat University (TU) Wood/furniture | S.B. Furniture Industry Co.,Ltd
Thammasat University (TU) Wood/furniture | S.B. Furniture Industry Co.,Ltd
Thammasat University (TU) Wood/furniture | S.B. Furniture Industry Co.,Ltd
CUT Automotives Wielton Group
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University ‘ Industry Type Company Name
CUT Automotives Nexteer
CUT Automotives ZF - PDPQ IT
cuT Electronic Electrolux Poland Sp. z o.0.
CcuT Manufacturing | Whirpool Polska
CcuT Manufacturing | KLER
cuT Wood/furniture | RC DESIGN S. z o.0.
CcuT Wood/furniture | Opakowania Eksportowe
Uminho Automotives Bosch Car Multimedia S.A.
UPB Aerospace INCD Turbomotoare COMOTI
UPB Construction Alumil ROM Industry SA
UPB Construction NORD TECH SRL
UPB Electronic SC ARCTIC SA
UPB IT Vegra Info SRL
UPB IT Archibus Solution Center SRL
UPB IT BIM Consultant SRL
UPB Manufacturing | Bekaert Slatina SRL
. NISON ENGINE COMPONENTS
UPB Manufacturing LBJU CI—? ARESTGS A COMPO
UPB Manufacturing DUAL MAN SRL
UPB Manufacturing Thermoconcept Systems SRL
UPB PetroChemical PETROM SA
Manufacturing | Jeremias

The details of survey were presented as follows:
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Industry Type

] Electronic []Agro Processing [ ] Textile Industry
[]Manufacturing [ ] Aerospace [ ] Automotives
[ ] Automation []IT [ ] Petro Chemical
[]Seafood Processing [ ]Wood/furniture [ |Construction

[ Logistic and Transport [ JCommerce & Tourism [ ] Packaging

Industry Type of Thai Company

= Manufacturing

6.0%
m Electronic
14.0% V% / - ot Automotives
= Agro Processing
' 4 - 2.0% = Wood/furniture

- 2.0% = Logistic and Transport
\- 2.0% m Textile Industry

m Aerospace

>

Industry Type of EU Company

= Packaging

= Manufacturing

m Automotives

IT

9.1% = Electronic

= Wood/furniture

- 4.5% = Construction

\- 4.5% m PetroChemical

m Aerospace

Figure 2 Industry Type
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Please estimate the size of your company’s domestic

workforce.
[ ]Up to 19 employees []20 to 99 employees [ ]100 to 249 employees
[]250 to 499 employees []500 or more employees

Thailand Company EU Company

4.0% 6.0%

"

13.6%

4.5%
Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)

4.2%

0.0% 0\-(])0/90_1% 0.0%

0.0% ' ’ 12.5%
= Up to 19 employees ® 20 to 99 employees 100 to 249 employees
= 250 to 499 employees = 500 or more employees

Figure 3 The size of company’s domestic workforce.
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Please estimate your 2017 revenues (THB/Euros)

[] Under 1 million [ ]1 million to under 10 million
[]10 million to under 50 million [ ] 50 million to under 100 million
[] 100 million to under 250 million [ ] 250 million to under 500 million

[] 500 million

Estimate 2017 revenues Estimate 2017 revenues
of Thailand company of EU company
0.0% \@ﬂu%

0.0% .

46.9%
4.5% —
= Under 1 million (euros) = 1 million to under 10 million (euros)
10 million to under 50 million (euros) = 50 million to under 100 million (euros)
= 100 million to under 250 million (euros) = 250 million to under 500 million (euros)

= 500 million (euros)

Figure 4 The estimate revenues.
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Company category
Company Category of Thailand Company Category of EU
based on turnover based on turnover

0.0% 10.2%

46.9% ‘
18.2% ‘

® Micor = Small = Medium = Large ® Micor = Small = Medium = Large

Figure 5 Company Category of Thailand based on turnover

Company Category of Thailand Company Category of EU
based on employees based on employees
10.0%

-

54.5%
78.0%

m Small ® Medium = Large = Small = Medium = Large

Figure 6 Company Category of Thailand based on employees
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Part1: Strategy Level

1. STRATEGY AND ORGANIZATION

Qu1 Industry 4.0 is about more than just improving existing products or processes
through the use of digital technologies - it actually offers the opportunity to develop
entirely new business models. For this reason, its implementation is of great
strategic importance.

[]No strategy exists
[] Pilot initiatives launched
[ ] Strategy in development

[ ] Strategy formulated
[ ] Strategy in implementation
[ ] Strategy implemented
Thailand Company EU Company
0, 0,
4.i/o 0.0% 10.0% .0%
' 45.0%
28.0%
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster of Thailand
0.0% 91% 42%
9.1% " 16.7%“
6.7% \
12.5% 12.5%
333
%
9.1%
= No strategy exists = Pilot initiatives launched Strategy in development
= Strategy formulated = Strategy in implementation = Strategy implemented

Figure 7 Q1.1 Industry 4.0 is about more than just improving existing products or processes
through the use of digital technologies - it actually offers the opportunity to develop entirely
new business models. For this reason, its implementation is of great strategic importance.
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Q1.2 Do you use indicators to track the implementation status of your Industry 4.0
strategy?

[]Yes, we have a system of indicators that we consider appropriate
[]Yes, we have a system of indicators that gives us some orientation
[]No, our approach is not yet that clearly defined

Thailand Company EU company

9.5%

46.0%
61.9%
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)

455

e 54.2

%

9.1%

= Yes, we have a system of indicators that we consider appropriate
® Yes, we have a system of indicators that gives us some orientation

No, our approach is not yet that clearly defined

Figure 8 Q1.2 Do you use indicators to track the implementation status of your Industry
4.0 strategy?
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Q1.3a Which technologies do you need in your company to enhance business
competitiveness? (Can answer more than 1)

[] Sensor technology

[ ] Mobile end devices

[] RFID

[] Real-time location systems

[] Big data to store and evaluate real-time data

[] Cloud technologies as scalable IT infrastructure
[ ] Embedded IT systems

[ ] M2M communications

Thailand Company
Sensor technology & d 66.0%
Big data to store and evaluate real-time data & d 62.0%
Mobile end devices & d 56.0%
RFID & d 40.0%

Embedded IT systems & d 38.0%

Cloud technologies as scalable IT infrastructure B d 38.0%
Realtime location systems & d 38.0%

M2M communications IE—d 20.0%

oo oo o oo oo oo oo oo o
O 407 1O "2)0'0 AO'O ‘)0'0 60’0 ,\0-0 %0_0 qo'oxoo'o

EU Company
Big data to store and evaluate real-time data & d 54.5%
Sensor technology & d 45.5%
Mobile end devices & d 45.5%
Embedded IT systems & d 40.9%
M2M communications & d 36.4%

RFID e 22.7%
Cloud technologies as scalable IT infrastructure I —) 22.7%
Realtime location systems I—— 22.7%
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Manufacturing cluster (TH)

Sensor technology I ——————d  73.3%

Mobile end devices & - - - - - md 66.7%
Big data to store and evaluate real-time data I ——  0.0%0
Cloud technologies as scalable IT infrastructure & : ol 53.3%

Embedded IT systems |e—— 40.0%
RFID | 26.7%
M2M communications |sd 20.0%
Realtime location systems |l 13.3%

oo oo oo oo oo o oo O oo O 9o
o9 x0.0 ’)0'0 ,))0.0 D(O.O c)0.0 60'0 (\0.0 Q0" q0.0\00.0

Electronic cluster (TH)

— . . . . : : 4 81.8%
SenNSOr teChNOl gy . 72.7%
Mobile end devices | d  54.5%

Embedded IT systems & - - - md  45.5%
Cloud technologies as scalable IT infrastructure —|— - : wed  45.5%
Realtime location systems & . wed  45.5%

M2M communications I—— 36.4%
RFID e 36.4%

oo oo o oo oo oo oo oo oo oo Op

Automotive and Others cluster (TH)

Sensor teChNology I —— 58.3%

Big data to store and evaluate real-time data & - - * . ol 54.2%

Mobile end devices & - - - . d 50.0%
REID e 50.0%
Realtime location systems e 50.0%

Embedded IT systems |—— 33.3%
Cloud technologies as scalable IT infrastructure | ——— 25.0%

M2M communications [ 12.5%

oo o o oo oo 9o oo O O o O

Figure 9 Q1.3a Which technologies do you need in your company to enhance business
competitiveness?
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Q1.3b Which technologies do you currently using in your company? (Can answer
more than 1)

Sensor technology

Mobile end devices

RFID

Realtime location systems

Big data to store and evaluate real-time data
Cloud technologies as scalable IT infrastructure
Embedded IT systems

M2M communications

Thailand Company
Mobile end devices & d 52.0%
Sensor technology & d 44.0%

Realtime location systems |— 34.0%

Embedded IT systems

RFID

Big data to store and evaluate real-time data
Cloud technologies as scalable IT infrastructure
M2M communications

Embedded IT systems
Mobile end devices
Sensor technology

ed. 32.0%
e 26.0%
——  26.0%
el 26.0%
E 4.0%

oo Ooﬂo o o o o o o 9o 00[0 oe]o

O

[§) ) [§) [} o
KR '}0 A ,))0 A 15(0. 6)0' 0" (\0 < or qo A x00.

EU Company
b d 50.0%
- d 45.5%
k d 45.5%
b d 36.4%

RFID

Big data to store and evaluate real-time data
Cloud technologies as scalable IT infrastructure
Realtime location systems

M2M communications

o

. 31.8%
e 273%
el 182%

= 9.1%
o oo oo oo oo O oo O oo O 9o
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Manufacturing cluster (TH)

Mobile end devices | d 66.7%
Sensor technology & : - - - - d 60.0%
Embedded IT systems |e—— 16.7%
Cloud technologies as scalable IT infrastructure | —— 26.7%
Big data to store and evaluate real-time data |E—| 20.0%
RFID e 13.3%
Realtime location systems |l 13.3%

M2M communications = 0.0%

oo oo oo oo oo o oo O oo O 9o
o9 x0.0 ’)0'0 ,))0.0 D(O.O C)0.0 60'0 (\0.0 Q0" 90'0\00'0

Electronic cluster (TH)

Sensor technology & - - - * wd  54.5%
Big data to store and evaluate real-time data & - : - - e=d 54.5%
RFID & . . . md  45.5%
Mobile end devices § - - - md  45.5%
Cloud technologies as scalable IT infrastructure & g sd  36.4%

Realtime location systems |— 27.3%
Embedded IT systems |——) 27.3%

M2M communications el 9.1%

oo oo o oo oo oo oo oo oo oo Op

Automotive and Others cluster (TH)

Realtime location systems & d 50.0%
Mobile end devices & - - . wd  45.8%
Sensor technology |—— 29.2%

Embedded IT systems |—) 25.0%

RFID |e———d >5.0%
Cloud technologies as scalable IT infrastructure — 20.8%
Big data to store and evaluate real-time data =) 16.7%
M2M communications s 4.2%

oo o o oo oo 9o oo O O o O

Figure 10 Q1.3b Which technologies do you currently using in your company?
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Q1.4 In which parts of your company have you invested in the implementation of
Industry 4.0 in the past two years, and what are your plans for the future?
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Table 2 Investments in the past 2 years

Thailand Company

100
220
340

%

Research and

development

140

Production/M ‘ '

anufacturing

34.0
38.0 %
%
6.0
24.0
Purchasing ‘7.
42.0
0/
26.0
%
Logistics
32.0
10.0
26.0 %
* MY
Sales 28.0
%
36.0

EU Company

18.2

5
o.
409 < 13.6

%
27.3
273

%

182

45

22.7

Manufacturing cluster (TH)

133 0.0

%‘
400
467

0
0.0 13.3
%, '%
46.7
%

40.0
%

133 67

-
(

Electronic cluster
(TH)

18.2

ns

273 ‘.273

18.2
2
% 07/3

9.1%
273
* My

18.2
%

0.0
455 45.5
% %

455
%

9.1%

273
36.4 .
%

182
18.2 %

ns

Automotive and Others
cluster (TH)

20.8 12:5

%‘V%

333

0,
333 %
%
16.7
%
333
%
a7
%
4.2
29.2
% ‘7 29.2
%
375
20.8 83
» Al
375
%
333
%
4.2
29.2
%
37.5
%
29.2

n/s
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Thailand Company

2.0
30.0

% 32.0

Services %

36.0
14.0 10.0
% ""0
IT
42.0
.0
34 %

%

Note:

EU Company

9.1%
31.8
% " 27.3
%

31.8

ns

182 45

" d

50.0
273
% %

m Large

Manufacturing cluster (TH)

0.0
26.7
% 333
%

40.0

ns

7 “VF?,;Z

46.7 40.0
% %
m Medium Small

Electronic cluster
(TH)

0.0
o 273
36.4 .%
%

36.4

18.2 9.1%

% "
27.3 ' 45.5
% %

= None

Automotive and Others
cluster (TH)

4.2

29.2

0,

< M-
%

333

16.7 12.5
K|/

29.2 417
% %
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Table 3 Investments in the next 5 years

Research and

development

Production/M

anufacturing

Purchasing

Logistics

Sales

Thailand Company

28.0
A"

10.0

%
20.0

%

42.0

12.0

14.0
%

12.0 1

>
<}

18.0

20.0
%

16.0 2

o
o

24.0
%

EU Company

273
36.4 .%
% .

13.6 22.7

0L %

22.7
%
0,

A | 50.0
€@ -
I

%
9.1%
18.2

on
4.5

40.9 6.
o 3%4

18.2

ns

9.1%

31.8
|/
40.9
%
18.2
%

9.1%

36.4 '
%
40.9
%

13.6

Manufacturing cluster (TH)

6.7
133 g
% &Y

<

333
%

46.7
(VA
13.3 0.0
% 333
%
533
%
B33 13
%‘
20.0
%
533
%
20.0 20.0

3.3
%

Electronic cluster Automotive and Others

(TH) cluster (TH)
9.1% 12.5
27.3 % 25.0
‘.% 16.7 ‘ %
36.4 %
« 4
273
% 4n5,'8
18.2 16.7
% 6 %
o 30.4
9-170 % 16.7
© "
36.4
91%
36.4
%
18.2
%
273
%
18.2 273
‘v
36.4 '18,2
% %
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Thailand Company

24.0 18.0

- A
Services

26.0 320

% %
10.0
18.0 %0 32.0
% %
} A 4
40.0
Note:

EU Company

45

27.3
%
36.4

%
31.8
A

13.6
% 27.3
W
22.7
N 4

36.4

m Large

Manufacturing cluster (TH)

20.0 3.3
Y0

% ‘ '/
‘ 40.0
26.7 %
%

6.

33 o
. 0,
% .3;;3

46.7

(A

m Medium Small

Electronic cluster

(TH)
9.1%
273 '
%
36.4
9.1% 18.2

= None

Automotive and Others
cluster (TH)

25.0 25.0
¥
20.8 '

% 2(?/(.,2

12.5

% ‘
20.8 375
.

29.2
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Q1.5 In which areas does your company have systematic technology and innovation
management? (Can answer more than 1)

[T

[] Production technology

[ ] Product development

[ ] Services

[ ] Centralized, in integrative management
[ ] Do not have

Thailand Company

Production technology | 62.0%
IT esssssssssd 56.0%
Product development | —— 43.0%
Centralized, in integrative management |—"| 24.0%
Services |— 24.0%
Do not have |l 10.0%

EU Company

Production technology | 63.6%
IT —— 10.9%
Product development |—— 40.9%
Centralized, in integrative management | — 27.3%
Services |— 27.3%
Do not have |l 13.6%
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Manufacturing cluster (TH)

Production technology | 66.7%
Product development | —— 53.300
IT | —— 4 0.0%

Centralized, in integrative management |l 6.7%

Do not have = 0.0%

Services = 0.0%

Electronic cluster (TH)

——— 0.9
Production technology | 31.8%
Product development | ——— 5 .50
Centralized, in integrative management |— 27.3%

Services |—"" 18.2%
Do not have [l 9.1%

Automotive and Others cluster (TH)

Production technology
IT
Product development

Services

s 50.0%
nd  50.0%
—— 11.7%
I— 11770

Centralized, in integrative management nd 33.3%
Do not have |l 16.7%

Figure 11 Q1.5 In which areas does your company have systematic technology and innovation
management?
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TO ENHANCE BUSINESS MODELS, PRODUCT & SERVICE

Q1.6a What is the level of contribution of Industry4.o that your organization need
in order to increase the competitiveness, overall value creation of your products &
service?

[ 11 (Industry4.0 is not relevance to business and we are not need to adopt it in next 5 years)

[ 12 (Industry4.o is somewhat relevance to business and we will need to adopt it in next 3
years)

[ 13 (Industry4.0 is relevance to business and we are will need to adopt it in next 3 years)

[ 14 (Industry4.o is very relevance to business and we will need to adopt since past 3 years)
[ 15 (Industry4.o is strongly relevance to business and we are need to adopt it since past 5
years)
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Thailand Company EU Company

6.0%

36.4% '

Manufacturing cluster Electronic cluster Automotive and
(TH) Others cluster (TH)
9.1% 4.2%

A

333
%

® 1 (Industry4.0 is not relevance to business and we are not need to adopt it in next 5 years)

®m 2 (Industry4.0 is somewhat relevance to business and we will need to adopt it in next 3 years)
3 (Industry4.0 is relevance to business and we are will need to adopt it in next 3 years)

= 4 (Industry4.0 is very relevance to business and we will need to adopt since past 3 years)

= 5 (Industry4.0 is strongly relevance to business and we are need to adopt it since past 5 years)

Figure 12 Q1.6a What is the level of contribution of Industry4.o that your organization need
in order to increase the competitiveness, overall value creation of your products & service?
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Q1.6b  What is the actual level of Industry4.o that your organization is currently
employing?

[ ]1 (We are not currently employing any of Industry4.0 because it is not relevance to
business)

[]2 (We have adopted part of Industry4.0 because it is somewhat relevance to business)
[]3 (We have adopted part of Industry4.0 in the past 2 years because it is relevance to
business)

[ 14 (We have using Industry4.0 in the past 3 years because it is very relevance to business)

[]5 (We have fully employing Industry4.0 in the past 5 years because it is strongly
relevance to business)

Thailand Company EU Company
4~0% 10.0% 4'5% 7 0.0%

Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)
0.0% 0.0% 0.0% 0.0% 8.3%

27.3

= 1 (We are not currently employing any of Industry4.0 because it is not relevance to business)
m 2 (We have adopted part of Industry4.0 because it is somewhat relevance to business)
3 (We have adopted part of Industry4.o in the past 2 years because it is relevance to business)
= 4 (We have using Industry4.o in the past 3 years because it is very relevance to business)
= 5 (We have fully employing Industry4.o in the past 5 years because it is strongly relevance to business)

Figure 13 Q1.6b What is the actual level of Industry4.o that your organization is currently
employing?
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Q1.7 To which degree is the average product in your portfolio digitized (e.g. RFID
for identification, sensors, [oT connection, smart products etc.)?

[ 11 (All our product and services are completely digitized and our portfolio is never based
solely on digitized serviced/product)

[ ]2 (at least 25% of our product and services are digitized and our portfolio is somewhat
based on digitized serviced/product)

[]3 (at least 50% of our product and services are digitized and our portfolio is based on
digitized serviced/product)

[ 14 (at least 75% of our product and services are digitized and our portfolio is strongly
based on digitized serviced/product)

[15 (All our product and services are completely digitized and our portfolio is completely
based on digitized serviced/product)
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Thailand Company EU Company

6.0% 4.5%

-

Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)
0.0% 0.0% 9.1% 4.2%

13.3%

= 1 (All our product and services are completely digitized and our portfolio is never based solely on

digitized serviced/product)
m 2 (at least 25% of our product and services are digitized and our portfolio is somewhat based on

digitized serviced/product)
3 (at least 50% of our product and services are digitized and our portfolio is based on digitized

serviced/product)
® 4 (at least 75% of our product and services are digitized and our portfolio is strongly based on digitized

serviced/product)
= 5 (All our product and services are completely digitized and our portfolio is completely based on

digitized serviced/product)

Figure 14 Q1.7 To which degree is the average product in your portfolio digitized (e.g. RFID
for identification, sensors, IoT connection, smart products etc.)?
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Q1.8 To which degree can your customers individualize the products they order?

[ ] 1 (All our product and services are standardized mass production, cannot be defined by
customer via configuration tools)

[ ]2 (at least 25% of our product and services can be defined by customer via configuration
tools depending on lot size)

[ 13 (at least 50% of our product and services can be defined by customer via configuration
tools but cannot have lot size of 1)

[ 14 (at least 75% of our product and services are defined by customer via configuration
tools for customers, can have lot size of 1)

[ 15 (All our product and services are completely defined customer by via configuration
tools for customers, can have lot size of 1)
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Thailand Company EU Company

10.0%

10.0%

Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)

6.7% 0.0%

12.5%

6.7%
4.2%

o

%

= 1 (All our product and services are standardized mass production, cannot be defined by customer via

configuration tools)
m > (at [east 25% of our product and services can be defined by customer via configuration tools

depending on lot size)
3 (at least 50% of our product and services can be defined by customer via configuration tools but

cannot have lot size of 1)
® 4 (at least 75% of our product and services are defined by customer via configuration tools for

customers, can have lot size of 1)
= 5 (All our product and services are completely defined customer by via configuration tools for

customers, can have lot size of 1)

Figure 15 Q1.8 To which degree can your customers individualize the products they order?
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Q19 To which degree are the life cycle phases of your products digitized
(digitization and integration of design, planning, engineering, production, services
& recycling)?

[ 11 (No digitization & integration — None of any phases are digitized or using any [oT/IT as
our basis operation

[] 2 (Low digitization & integration - Only some phases such as design, planning,
engineering are partly digitized for basis operation (e.g., using IT and software designed
specifically for company operation)

[13 (Medium digitization & integration — Only design, planning, engineering phases are
digitized (e.g., producibility can directly be evaluated via virtual prototyping, virtual design)

[ ] 4 (High digitization & integration - All phases in the product life cycle are mostly
digitized from design, planning, engineering, production, services & recycling (e.g.,
producibility can directly be tested during product development via virtual prototyping)
[1 5 (Complete digitization & integration - All phases in the product life cycle are
completely digitized from design, planning, engineering, production, services & recycling
(e.g., Quality, Producibility, Productivity can directly be tested during product development
via virtual prototyping, virtual process)
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Thailand Company EU Company

10.0%A
28.0%
Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)
0.0% 0.0% 9.1% 4-2% 12.5%
'. 9.1% ."

27.
e 333
%

9.1%

= 1 - No digitization & integration — None of any phases are digitized or using any [oT/IT as our basis
operation

m 2 - Low digitization & integration — Only some phases such as design, planning, engineering are
partly digitized for basis operation
3 - Medium digitization & integration - Only design, planning, engineering phases are digitized

= 4 - High digitization & integration - All phases in the product life cycle are mostly digitized from
design, planning, engineering, production, services & recycling

= 5 (Complete digitization & integration - All phases in the product life cycle are completely digitized
from design, planning, engineering, production, services & recycling

Figure 16 Q1.9 To which degree are the life cycle phases of your products digitized
(digitization and integration of design, planning, engineering, production, services &
recycling)?
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Q10 How important is the usage and analysis of data (customer data, product or
machine generated data) for your business model?

[ 11 (No data analytics are relevant or leveraged to our business model. Customer data,
product or machine data are not relevance to our operation. We plan to analyze and monitor
those data in the next 3-5 years)

[] 2 (Customer data, product or machine generated data is somewhat relevance to
business, can be value driver of the business model and we will analyzed and monitored
these generated data in the next 1-3 years)

[ 13 (Customer data, product or machine generated data is relevance to business, the value
driver of the business model and we have analyzed and monitored these generated data in
the past 1-3 years)

[ 14 (All customer data, product or machine generated data is very relevance to business,
the main value driver of the business model and we have analyzed and monitored these
generated data in the past 2-3 years)

[ 15 (Crucial - Data is the main value driver of the business model. All customer data,
product or machine generated data is strongly relevance to business and we are
continuously analyzing and monitoring these generated data in the past 3-5 years)
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Figure 17 Q110 How important is the usage and analysis of data (customer data, product or

Thailand Company EU Company
10.0% 9.10% 4-50%
' 28.0% 27.30%
Manufacturing cluster Electronic cluster Automotive and
(TH) Others cluster (TH)
0.0% ¢.1% 8.3%

8.3%

1 (No data analytics are relevant or leveraged to our business model. Customer data, product or
machine data are not relevance to our operation. We plan to analyze and monitor those data in the
next 3-5 years)

m 2, (Customer data, product or machine generated data is somewhat relevance to business, can be value
driver of the business model and we will analyzed and monitored these generated data in the next 1-3
years)

3 (Customer data, product or machine generated data is relevance to business, the value driver of the
business model and we have analyzed and monitored these generated data in the past 1-3 years)

® 4 (All customer data, product or machine generated data is very relevance to business, the main value
driver of the business model and we have analyzed and monitored these generated data in the past 2-3
years)

= 5 (Crucial - Data is the main value driver of the business model. All customer data, product or
machine generated data is strongly relevance to business and we are continuously analyzing and
monitoring these generated data in the past 3-5 years)

machine generated data) for your business model?
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QuLu How intense is your collaboration with partners, suppliers and clients for
development of products and services?

[ 11 (No Collaboration - Product development is done completely in-house without any
exchange of information with partners, suppliers or customers)

[ ]2 (Low - collaboration - Collaborative development of products together with partners
are low in our supply chain networks, can be communicated but cannot be integrated)

[ 13 (Medium - collaboration - Collaborative development of products together with
partners has been employed our supply chain networks, but are not integrated, transparent
for the customers)

[ 14 (High - collaboration - Collaborative development of products together with partners
has been employed throughout our supply chain networks, and are transparent for the
customers in the past 1-3 years)

[15 (Crucial - collaboration - Collaborative development of products together with partners
has been employed throughout our supply chain networks, and are transparent for the
customers in the past 3-5 years)
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Thailand Company EU Company
8.0% 0.0%
38.0%
Manufacturing cluster Electronic cluster Automotive and
(TH) Others cluster (TH)
0.0% 0.0% 4.2%

54-5

= 1 (No Collaboration - Product development is done completely in-house without any exchange of
information with partners, suppliers or customers)

m 2 (Low - collaboration - Collaborative development of products together with partners are low in our
supply chain networks, can be communicated but cannot be integrated)

3 (Medium - collaboration - Collaborative development of products together with partners has been
employed our supply chain networks, but are not integrated, transparent for the customers)

= 4 (High - collaboration - Collaborative development of products together with partners has been
employed throughout our supply chain networks, and are transparent for the customers in the past 1-

3 years)
® 5 (Crucial - collaboration - Collaborative development of products together with partners has been
employed throughout our supply chain networks, and are transparent for the customers in the past

3-5 years)

Figure 18 Q1.1 How intense is your collaboration with partners, suppliers and clients for
development of products and services?
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2. TRANSVERSAL&DOMAIN RELATED COMPETENCES: EMPLOYEES

Employees help companies realize their digital transformation and are the ones most
affected by the changes of the digital workplace. Their direct working environment is
altered, requiring them to acquire new skills and qualifications. This makes it more and
more critical that companies prepare their employees for these changes through
appropriate training and continuing education.

Q2.1 How do you assess the skills of your employees when it comes to the future
requirements under Industry 4.0?
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Table 4 Q2.1 How do you assess the skills of your employees when it comes to the future requirements under Industry 4.0?

IT

infrastructure

Automation
technology

Data analytics

Data security
/
communicatio

ns security

Development

or application

of assistance
systems

Thailand Company

EU Company
13.6

o AW,
0

50.0

%

18.2

31.8 A
% "
“ 18.2

13.6

W w’ 6
13.
Yy %

9'1%—\ 0.0
Vg
45.5
% 455
%
227 18.2

50.0

ns

Manufacturing cluster (TH)

Electronic cluster
(TH)

36.4

%

0.0
%

0.0

0.0

63.6
%

54-5

9.1%

0.0
73

Automotive and Others

cluster (TH)

167 42 16.7

S
W

62.5

ns

83 0.0
% _\‘. - z(?/.z
0

62.5
%

167 00 125
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Collaboration

software

Non-technical
skills such as
systems
thinking and
process

understanding

Note:

Thailand Company

22.0

%

46.0

14.0
%

(174

N/

66.0

&

%

EU Company

18.2

31.8 0
%
I 13.6

A

%
36.4
18.2 18.2
"
- 0.1%
54-5

= Not relevant

= Non-existent

Manufacturing cluster (TH)

13.3 0.0

% ‘
40.0
%

46.7
%

67 00 133
% V/o

8o.
0%

Electronic cluster
(TH)

0.0

= Existent, but inadequate

9.1%

54-5

= Adequate

Automotive and Others
cluster (TH)

0.0

20.8
% ‘ 375

417
0s
12.5 /_8.3
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Q2.2 In which areas does your company need to have to attain Industry4.0?
(Can answer more than 1)

[T

[] Production technology

[] Product development

[] Services

[ ] Centralized, in integrative management
[ ] Do not have

Thailand Company

Production technology | d 74.0%
IT s 68.0%
Product development | 58.0%
Centralized, in integrative management L ————————— 5600
Services |——— 383.0%

Do not have B 4.0%

EU Company

Production technology | | 68.2%
T —— 59.1%
Centralized, in integrative management | —— 45.5%0
Services |——— 36.4%
Product development |— 31.3%
Do not have bl 4.5%
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Manufacturing cluster (TH)

Production technology | d.  93.3%
Product development | (0.0%0
IT | —— 1 6.7%
Centralized, in integrative management | ———  46.7%
Services |— 26.7%

Do not have = 0.0%

Electronic cluster (TH)

IT s 31.8%
Production technology |l 63.6%
Product development |l 54.5%
Centralized, in integrative management |i— 54.5%
Services |— 18.2%

Do not have |l 9.1%

Automotive and Others cluster (TH)

IT ————— 75.0%
Production technology | 66.7%
Centralized, in integrative management | —— 62..500
Product development |l 53.3%

Services |— 54.2%
Do not have i 4.2%

Figure 19 Q2.2 In which areas does your company need to have to attain Industry4.0?
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Q2.3 What kind and level of competence that your company will need for new
employees when it comes to the Industry 4.07?

PAGE 52



€S 9ovd

Table 5 Q2.3 What kind and level of competence that your company will need for new employees when it comes to the Industry 4.0?
Automotive and Others

Electronic cluster
Thailand Compan EU Compan Manufacturing cluster (TH,
pany pany ife g (TH) (TH) cluster (TH)
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A A % % 0
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’ /O/— o 7 ’ % '
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! ' 1(3).6 455 45.5
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; % .
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ty zf;.o 40.9 333 91% %
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Collaboration
software

Non-technical
skills such as
systems
thinking and
process

understanding

Note:

Thailand Company

18.0 10.0
% ""0
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%
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%
0.0 8.0
[~
% ' %
56.0 36.0
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Q2.4 Are you making efforts to acquire the skills that are lacking? Through special
training seminars, knowledge transfer systems, coaching, etc.

[] Yes
[ ] No

Thailand Company EU Company

8.0%

= Yes = Yes
= No = No
Manufacturing cluster Electronic cluster Automotive and
(TH) (TH) Others cluster (TH)
6.7% 0.0% 12.5%
‘ = Yes = Yes l = Yes
= No = No = No

Figure 20 Q2.4 Are you making efforts to acquire the skills that are lacking?
Through special training seminars, knowledge transfer systems, coaching, etc.
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Q2.5 Which of the following technological competence do you need for employee
to enhance business operation? (Can answer more than 1)

[] Sensor technology

[ ] Mobile end devices

[] RFID

[] Realtime location systems

[] Big data to store and evaluate real-time data

[] Cloud technologies as scalable IT infrastructure
[ ] Embedded IT systems

[ ] M2M communications

Thailand Company
Big data to store and evaluate real-time data & d 72.0%
Mobile end devices & d 62.0%
Sensor technology & d 62.0%
Realtime location systems & d 58.0%
Embedded IT systems & d 48.0%
RFID & d 48.0%
Cloud technologies as scalable IT infrastructure & d 46.0%

M2M communications |— 30.0%

EU Company
Big data to store and evaluate real-time data & d 501%
Mobile end devices & d 50.0%
Sensor technology & d 45.5%
Embedded IT systems & d 45.5%
Cloud technologies as scalable IT infrastructure & d 40.9%

Realtime location systems |—— 31.8%
M2M communications |— 31.8%
RFID |ed 27.3%

oo oo o o oo 9o o o O
00 o ’2»0'0 ,’)0.0 AO.O 6)0.0 0° (\0.0 &0* 90.0@0.0
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Manufacturing cluster (TH)

Sensor technology
Mobile end devices

I —— 30770
——— /3.300

Cloud technologies as scalable IT infrastructure —|— - - . . wd 66.7%
Embedded IT systems | - - . . d 60.0%
Big data to store and evaluate real-time data & d 533%

RFID
Realtime location systems
M2M communications

O

O-

o 9o

e 16.7%
e 333%
E— 33.3%

oo 9o 9o 9o

olo
() [8) [8) () [8)
0T 407 50 40T 20

°

oo o 9o 9o
10° 90 0 g0°

Electronic cluster (TH)

Big data to store and evaluate real-time data & - - - - - - - d 81.8%
Realtime [0cation systems | 72.7%
Sensor technology & - - - . . ol 63.6%
Mobile end devices & d 54.5%
REI D e 45.5%
M2M communications & - - md  36.4%
Embedded IT systems & - - wd  36.4%
Cloud technologies as scalable IT infrastructure & - - wd  36.4%
T T WU

Automotive and Others cluster (TH)

Big data to store and evaluate real-time data

. 79.2%

Realtime location systems & - - - . * sl 66.7%
Mobile end devices & d 58.3%
REID el 50.0%
Sensor technology & - - - md  45.8%
Embedded IT systems & - - . wd  45.8%
Cloud technologies as scalable IT infrastructure & - pd  37.5%

M2M communications

d 25.0%

oo o oo oo oo oo O oo oo o O

Figure 21 Q2.5 Which of the following technological competence do you need for employee to
enhance business operation?
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Part 2: Adoption Level

This is broken down into four dimensions of Industry 4.0, each containing questions on a
different set of issues:

1. SMART PRODUCTS - CO-CREATED DESIGN CONCEPTS

The smart co-created design product are a vital value of the company and the customer by
allowing the customer to co-construct the service experience to suit their context. This
requires value-based collaboration between stakeholders and users, in contrast to standard
market research. The Co-design is the process where stakeholders (business or customers)
can involve and participate during the design development process to ensure the results
meet their needs and are usable.

Smart Product where physical products are equipped with ICT components (sensors, RFID,
communications interface, etc.) to collect data on their environment and their own status.
Only when products gather data, know their way through production, and communicate
with the higher-level systems can production processes be improved and guided
autonomously and in real time. It also becomes possible to monitor and optimize the status
of the individual products. This has potential applications beyond production alone. Using
smart products during the usage phase makes new services possible in the first place —
through communications between customers and manufacturers, for example.

Q1.1 Does your company allowing the customer to co design the product or service
experience to suit their context?

Q1.2 Does your company allowing the customer to co-construct the product or
service experience to suit their context?

Q1.3 Does your company offer products equipped with the following add-on
functionalities based on information and communications technology?
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Table 6 Q1.1 Does your company allowing the customer to co-design the product or service experience to suit their context?

Product

Ifyes

Service

Ifyes

Product/
Service

6S 4ovd

Thailand Company

34.0
%

28.1
'
Y 4

313
%

94

0,

'0 313

0s

52.0

52.0
%

EU Company Manufacturing cluster (TH)
4-5 20.0
% ‘
80.0
%3 %
13.6 16.7
0,

273 0,
% ‘ Y AJ‘ 417
273 %
% zg/.o
0

31.8 16.7
04 ns
18.2
% ‘
46.7
% 53/(-)3
81.8
%
p 0.0
26.3 6 o 25.0
b 4 N
26.3 15.8
% % 375
27.3
% ‘ 40.0
% 60.0
72.7 %

Electronic cluster
(TH)

63.6
%

16.7
33 ’%
% '
0.0
% 50.0

Y%

73
%

45-5
%

545
%

Automotive and Others
cluster (TH)

417
% 583
%
21.4
S
42.9
4
0.0 357
0sL %
45.8
% 504/~2
0
231
ey
46.2
15.4 ‘ %
%
15.4
62.5
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Thailand Company

13.6
9 8
9.1% A)‘ 3(;)
A

455

Note:

EU Company
17.6 235

"4

353
%

23.5
%

EYes ®No

Manufacturing cluster (TH)

11% 0.0
333
%
55.6
%
m <25% ® 25-50%

51-75%

Electronic cluster
(TH)

o

" >75%

Automotive and Others
cluster (TH)

375 375
% | %
0.0

% 25.0

ns
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Table 7 Q1.2 Does your company allowing the customer to co-construct the product or service experience to suit their context?

Product

Ifyes

Service

Ifyes

Product/
Service

Thailand Company

42.0
%

15.4

423

40.0

52.0
%

EU Company

18.2

%‘

81.8
%
22.2 16.7
- Ml
' 27.8
333 %
%
36.4
%
63.6
%
20.0 20.0
% %
26.7
333 %
%
36.4
%
63.6

%

Manufacturing cluster (TH)

333
%

10.0

0.0 %
% ‘ 40.0

L\ A

66.7

40.0
%
6.
o 533
%
125 0.0
%
375
%
50.0
%
40.0
0,
% 60.0

%

Electronic cluster
(TH)

63.6
%

0%

455
%

545
%

Automotive and Others
cluster (TH)

50.0

60.0
%

54.2
%

20.0

50.0

417
%
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Thailand Company

13.6
9 8
9.1% A)‘ 3(;]
A

455

Note:

EU Company

14.3

% 28.6
0w
21.4

35.7

EYes H®No

Manufacturing cluster (TH)

11% 0.0
333
%
55.6
%
m <25% ® 25-50%

Electronic cluster
(TH)
0.0 0.0

25.0
% %

750
%

51-75% W >75%

Automotive and Others
cluster (TH)

333
% 44.4
v
0.
0,

o
% 22.2

ns
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Table 8 Q1.3 Does your company offer products equipped with the following add-on functionalities based on information and

communications technology?

Thailand Company

32.0
N

Product

memory

Ifyes

Self-reporting

Ifyes

Integration

EU Company
545 45.5
. 0,
% %

10.0
% 30.0
‘ . %
50.0 10.0
% %
40.9
59.1 %
%
1.1%
22.2
\| ¥
333
%
333
%
31.8
R
68.2

%

Manufacturing cluster (TH)

40.0

60.0
%

375
178
20.0
%
80.0
%
25.0
Y
0.0
&o
% 75.0
%
26.7
A
733

Electronic cluster

(TH)
45.5 54.5
> .
’ %
20.0 20.0
% %
%
40.0
%
545 45.5
. 0,

% %
50.0 50.0
% %

455
54-5

%
’ %

Automotive and Others
cluster (TH)

16.7

p:

333

62.5
%

0.0 0.0

333
%

66.7
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Ifyes

Localization

Ifyes

Assistance
system

Ifyes

Thailand Company

53% ~53%

36.8 52.6
% %
28.0
A
72.0
%

68.0
%

1.8

5.9
% _%‘ 353
W

471
%

EU Company

0.0
28.6

81.8
%

25.0
%
0.0

% 75-0
%
31.8
X
68.2
%
0.0
42.9
% 57.1
%

Manufacturing cluster (TH)

40.0
%
333
%
66.7
%
16.7
% < 333
0.0 %
' ‘
50.0
0/
26.7
A
733
%
20.0

Electronic cluster

545
%

0.0

75.0
%

(TH)

0.0

.27-3

Automotive and Others

cluster (TH)
0.0 0.0
22.2
; "
77.8
%
25.0
e
75-0
%
28.6 28.6
% %
0.0
%
29.2
-
70.8
%
12.5
0.0
0 ‘
% 375
%
50.0
%
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Monitoring

Ifyes

Object
information

Ifyes

Automatic

identification

Thailand Company

40.0

%

EU Company
545 45.5
. [
% %

10.0
% .30 .0
40 o ‘
20.0
0
40.9
59.1 %
%
10.0
20.0
| ¥
V-
50.0 %
%
36.4
%
63.6
%

Manufacturing cluster (TH)

6.
53-3 4%7
%

16.7 16.7
0.0 4”1
e

6.
533 K
%

14.3

0.0 %‘
% 45/“9
0
42.9
%
20.0
%
80.0
%

Electronic cluster

(TH)
36.4
%
63.6
%
0.0 0.0
333
%
545 455
. )
% %
0.0 o0.0
25.0
%
45-5
54.5 %
%

Automotive and Others

cluster (TH)
375
%
62.5
%
20.0

50.0 50.0
% %
25.0
A
75.0
%
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Thailand Company

21.4

28.6
% ‘ . %
Ifyes 71% '

Note:

EU Company
0.0

% 25.0

ThA:

50.0
%

25.0

%

EYes H®No

Manufacturing cluster (TH)

25.0
%
0.0

&o

% 75.0
%
m <25% m 25-50%

Electronic cluster

(TH)

0.0
25.0
¥
50.0
%

25.0
%

51-75% W >75%

Automotive and Others
cluster (TH)

16.7 16.7

P |
o
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2. SMART FACTORY -INTELLIGENCE MANUFACTURING SYSTEM

A smart factory is a production environment in which the production systems and logistics
systems largely organize themselves without human intervention. The smart factory relies
on cyber-physical systems (CPS), which link the physical and virtual worlds by
communicating through an IT infrastructure, the Internet of Things.

Industry 4.0 also involves digital modeling through the smart collection, storage, and
processing of data. In this way, the smart factory concept ensures that information is
delivered and resources are used more efficiently. This requires the real-time, cross-
enterprise collaboration between production systems, information systems, and people.

EQUIPMENT INFRASTRUCTURE

Q2.1 How would you evaluate your equipment infrastructure when it comes to the
following functionalities?

Q2.2 How would you evaluate the adaptability of your equipment infrastructure
when it comes to the following functionalities?
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Table 9 Q2.1 How would you evaluate your equipment infrastructure when it comes to the following functionalities?

Machines/
systems can
be controlled

through IT

Ifyes

M2M:
machine-to-
machine
communicatio
ns

Ifyes

Interoperabilit
y: integration
and
collaboration
with other
machines/syst

ems possible

Thailand Company

14.0 30.0
% .%
56.05
%
20.0 28.6

%‘ .%
8.6
42.9

%
32%
%
64.
0%
16.7
% 4
5.6
a4
333
%
4.0 _
48.
48. 0%

0%

EU Company
9.1 9.1
%
105 O3
% ‘ 316
. %
52.6 N
%
4'5 =
%
40.
9%
10.0 30.0
100 % ‘ %
o W
50.0
%
4'5 |
% 40.
%
54-5 ?
%

Manufacturing cluster (TH)

6.7 _ 20.0
733
' 364
545
267 0.0
733
25 00.0 0.0

Jm

0.0

46.7
% 533

Electronic cluster Automotive and Others
(TH) cluster (TH)

27.3 83

36.4 % %
%
l_36.4 54.2

% %

25.0 25.0 25.0 25.0

N |3 "M
%0 G

18.2 0.0

1.1 0.0

4%

50.0 50.0
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Thailand Company EU Company

42 42 83 - 25.0
%

9 %
67" AN
58.3 %
0,
% W...

%
Ifyes 333
%
%

Note: m No, not available = Yes, to some extent

Manufacturing cluster (TH)

28.60.0 0.0

%‘

Yes, completely

714
%

= <25%

Electronic cluster
(TH)

20.0
%‘ 40.
%o.

0%

= 25-50% 51-75%

Automotive and Others

cluster (TH)
83 0.0
%
333 583
% %
= >75%



oL govd

Table 10 Q2.2 How would you evaluate the adaptability of your equipment infrastructure when it comes to the following functionalities?

M2M:machine
-to-machine
communicatio
ns

Ifyes

Interoperabilit
y: integration
and
collaboration
with other
machines/syst
ems possible

Ifyes

Note:

Thailand Company

4.0
24.0
0%
| g
240
105 53
%
2021 ' 63.2
%
6.0
-8% 34.0
% %
32.0
%
8.0
% 48.
0%
36.0
%

= Not relevant

EU Company

7-7
77 & 0.8
% “/‘3%
53.85
%
45 -
7 éﬂ
%
27 3 ‘
15.4
% “ 385
38 5—

= Relevant, but not upgradable

Manufacturing cluster (TH)
6.7 _ 0.0
26(.’/9 ‘
%
66.7
%

100.
0%

[0)
333 /
%
66.7

u Upgradable

m<25% ®m25-50% 51-75%

Electronic cluster
(TH)

182
364
m"

18.2

20.0

%‘

40.

%0.
0%
18.2 18.2
% 90
4555 %
%
42.9
%

Automotive and Others
cluster (TH)

333

reo ‘

%

18 2
18 2 ')63 6
4.2

% 333
333 %
“ Ve

29.2
%

417

_

High, because functionality already available

= >75%
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DIGITAL MODEL OF FACTORY

Q2.3 The digitization of factories makes it possible to create a digital model of the
factory. Are you already collecting machine and process data during production?

[] Yes,all
[] Yes, some

[ ] No

Thailand Company IF Yes, please specify
31%

22.0% " 15.6%‘
® Yes, all ®Yes, some = No m<25% ®m25-50% =s51-75% ®>75%
EU Company IF Yes, please specify
13.6%
& " <4
®Yes,all ®Yes, some = No m<25% ®m25-50% ®s51-75% ®>75%
Manufacturing cluster IF Yes, please specify
0.0% 10.0% 0.0%

333%

® Yes, all = Yes, some = No m<25% ®m25-50% =s51-75% ®>75%
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Electronic cluster (TH) IF Yes, please specify

91% 14.3% 0.0% 14.3%

® Yes,all = Yes, some = No m<25% ®m25-50% =s51-75% ®>75%
Automotive and Others cluster (TH) IF Yes, please specify
12.5% 6.7%

Z0.0(J

o

® Yes, all = Yes, some = No m<25% ®m25-50% =s51-75% ®>75%

Figure 22 Q2.3 The digitization of factories makes it possible to create a digital model of the
factory. Are you already collecting machine and process data during production?
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Q2.4 How is the data you collect used? (Can answer more than 1)

Predictive maintenance

Optimization of logistics and production processes
Creation of transparency across production process

Quality management

Automatic production control through use of real-time data
Optimization of resource consumption (material, energy)

I o

Thailand Company

Quality management |l 24.3%
Predictive maintenance |—d 19.5%
Optimization of logistics and production... sl 18.3%
Optimization of resource consumption... i 13.6%
Creation of transparency across production... sl 12.4%

Automatic production control through use of... sl 11.8%

EU Company

Optimization of logistics and production... d 24.7%
Quality management |l 23.4%
Optimization of resource consumption... sl 16.9%
Predictive maintenance |l 13.0%
Creation of transparency across production... [ 11.7%

Automatic production control through use of... sl 10.4%
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Industry
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Manufacturing cluster (TH)

Quality management

Optimization of logistics and production...

Predictive maintenance

Creation of transparency across production...

D 23.6%
B 20.4%
B 20.4%
B 14.3%

Optimization of resource consumption... sl 8.2%

Automatic production control through use of... il 8.2%

Electronic cluster (TH)

Quality management

Predictive maintenance

Optimization of resource consumption..

e 225%
D— 22.5%
- 17.5%

Automatic production control through use of... sl 15.0%

Optimization of logistics and production...

e 12.5%

Creation of transparency across production... il 10.0%

Automotive

Quality management

Optimization of logistics and production...

Predictive maintenance

Optimization of resource consumption...

Creation of transparency across production...

o 9

S c)o-o oo

olo S %09

N
60. (\0.

and Others cluster (TH)

e 22.5%
el 20.0%
e 17.5%
e 15.0%
e 12.5%

Automatic production control through use of... il 12.5%

00’060 .oo[ S

N o 9o
%

o %0.0

o /))00 (\0'

Figure 23 Q2.4 How is the data you collect used?

o°

oo plo

0%
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Q2.5 Which data about your machinery, processes, and products as well as
malfunctions and their causes is collected during production, and how is it
collected?

Q2.6 Which of the following systems do you use? Does the system have an interface
to the leading system?
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Table 11 Q2.5 Which data about your machinery, processes, and products as well as malfunctions and their causes is collected during
production, and how is it collected?

Electronic cluster Automotive and Others
(TH) cluster (TH)

12.0 13.6 13.3 18.2 18.2 33

Thailand Company EU Company Manufacturing cluster (TH)

% 44. % % % ’% %
Inventory data ' 26.7 . 60.
) 31.8 % 0% 63.6 ,

% %
53 - 18.2 27.3
% 26.3 % ‘ %
/ % o1 44- 44-
Ifyes o o oo
455
13/_8 % n1 / oo
22.7 26.7 0.0 9.1 9.1
Manufacturin % 36.4 %‘ %
0
g throughput ‘ %
times
40. S
0 733
9% %
50‘/9 - lg/f 203.1 200/(')0
353 ’A23.5 7.7 ‘.A) .
Ifyes % % % 60. 10.0
- 0
3 03‘8 = 0% 10.{?
353 % %
27.3 13.3 9.1 27.3
0 0 0
Equipment % 33 % %
capacity 50.0 %
%
utilization 22.7‘
% 733
%
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Thailand Company

29 3
39 o
Ifyes
' 22 o)
98
22.0
Production % 38.0
0,
residues/waste %
/WIP 0.
0%
29.7
%
43 2
Ifyes .
54 / 21 6
14.0
%
Quality
MGMT 300
%
15.4
35.9 Va
0
s g '
359
12.8 %

EU Company

/_5'9
OO
41.2 "235
% %

~ 294
%

00 13.3
467

18.2
%

50.0
|| K
31.8

%

56 4.

"y

22.2
61.1 %

Manufacturing cluster (TH)

9.1
A
18.2 455

i\ A
27.3 3
%

67 -
26%
C
66.7
%
16.7

8o.

0%

15.4 30 8

% ‘
15.4
%
38 5

%

Automotive and Others
cluster (TH)

15.8

40. V
0% 50.0 15 8
(&
0.0 15 8
0/

\_ 10.0

Electronic cluster

(TH)

25 (0]
%
375
L\
37:5

1.1




8L 4DVd

Employee
utilization

Ifyes

Quality
Control data

Ifyes

Data about
processing,
process
condition

Thailand Company
20.0
%
20.0 v 60.
% 0%
21.6

0,
159 N’
216

\_108

10.0
%
48.
42.0 0%
%
32.6 20.9
% ‘ .%
'27.9
18.6 %
14.0
%

%

EU Company
31.8
% 50.0
|
18.2
0/
0o 67
% ' %26.7
%
66.7
%
36.4 36.4
% %
& ..
%
~71
00
"21.4
o
714 %
%
36.4 31.8

Manufacturing cluster (TH)

\'

167
250

200 67

%.

733
%
15.4 30 3
% ‘
15 4
38 5
%
13.3
%
6.7
% ~
8o.
0%

O
867

Electronic cluster
(TH)

27.3

36.4 %
%
‘_,_36-4

%

14.3

100

%
zo o_ "4
9.1 27.3
% ‘%]
63.6
%

Automotive and Others

cluster (TH)
20.8
%
20.8 58.3
% %
16.7
%
‘ 16.7
%
667 0.0
% %
12.5
%
45.8
%
20.0
40. %
0% '
20.0
20.0 _“ %
%
16.7
%
’ 45.8
%
375
%



6L 9ovd

Ifyes

Production
times

Ifyes

Overall
equipment
effectiveness
(OEE)

Ifyes

Thailand Company

17.5
%
45.0
‘o
30.0
75 %

16.3

46.5 5
% 25.6
%

\_11.6

20.0
%
28.0‘
%
13.9
%
41.7
%

36.1

83 J %

EU Company
0.0
%
35.7
0 35.7
& ‘ ' %
286
%
13.6
%,
50.0
36.4 %
%
~56
' V >7.8
50.0 %
%
16.7
31.8
40. %
9%
%
0.0 15.4

Manufacturing cluster (TH)
9.1 27.3
182 % ‘.%
%
!45-5

%
13.3
%
6.7
% \
8o.
0%
16.7 25.0

% 4.%)
16.7
>
417
200 67

%.

733
%

16.7 25.0

S
%

%

Electronic cluster
(TH)
20.0

>

50.0

% ' 20.0
%

10.0
9.1 27.3
% ‘%)

%

22.2
>
44.
4% ‘\ 1.1
236
%

Automotive and Others

cluster (TH)
10.5
'0 26.3
63.2 %
%
0.0
%
12.5
%
45.8
%
14.3
19.0
61.9 %
% 4!).8
%
o 37.5
0/ .
0 %
29.2_\‘
%
0.0
% 40.
0,
60. 0%
0%
0.0

O/
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Thailand Company

23.3
%
Other
18.6 ' 55'1
% 0
26.3
Y
421
Ifyes %
10.5 ‘
%
21.1
Note: = Yes, manually

EU Company

47.6

36.4 36.4
% %

sz.g
% 0%

= Yes, automatically

Manufacturing cluster (TH)

14.3
0.0%
%
> 85.7
%
1.1
117 ‘
LN
22.2
%
No m <25%

Electronic cluster
(TH)

22.2
V)
333 .A’
"
44.

4%
0.0
100.
0%
= 25-50% 51-75%

Automotive and Others
cluster (TH)

25.0
%

20.0 '

%

333
44. %
A

na /W

~s Oh

= >75%
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Table 12 Q2.6 Which of the following systems do you use? Does the system have an interface to the leading system? (In use)

MES

ERP

PLM

PDM

PPS

Thailand Company

24.5

N

755
%

36.0
%
64.

0%

36.7
%

633 '

%

49.
0%

51.0

EU Company
50.0 50.0
% %
273

727
%
455
%
45.5
%
50.0 50.0
% %

Manufacturing cluster (TH)

0.0
100.
0%
46.7
% 53-3
%
~6.7
/9
933 W
%
13.3
%
86.7 N
%
20.0
5
8o.
0%

Electronic cluster
(TH)

Automotive and Others
cluster (TH)

30.4

455

273

727

39.1

9%
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PDA

MDC

CAD

SCM

Note:

Thailand Company

32.7
¥
67.3
%
32.7

54-0 0%

EU Company
36.4
%
63.6
%
50.0 50.0
% %
22.7

773
%
40.
9%
59.1
%

Manufacturing cluster (TH)

26.7

A"

733
%
20.0
N
8o.
0%
46.7
53-3 %
%
46.7
53-3 %
%
= Yes = No

Electronic cluster

(TH)
36.4
%
63.6
%
45.5

45-5

45-5

Automotive and Others

cluster (TH)

34.8
%
65.2

%

30.4

A

69.
6%

41.7
58.3 %
%
25.0

75.0
%
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Table 13 Q2.6 Which of the following systems do you use? Does the system have an interface to the leading system? (Interface to leading

system)

MES

ERP

PLM

PDM

PPS

Thailand Company

8o.
0%

53.1

20.0

3

20.0

0%

EU Company

45-5
%

36.4
%
63.6

%

36.4
%
63.6

%

45-5

50.0 50.0

Manufacturing cluster (TH)

100.
0%

66.7

933
%

8o.
0%

0.0

333
%

20.0

3

Electronic cluster
(TH)

27.3

A’

727
%

36.4
%
63.6

%

45-5

Automotive and Others
cluster (TH)

29.2

A"

70.8
%

47.8

25.0

417
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PDA

MDC

CAD

SCM

Note:

Thailand Company
26.0
A’

74.0
%

22.4

S

77.6
%

>

EU Company
36.4
%
63.6
%
36.4
%
63.6
%
40.
9%
59.1
%
50.0 50.0
% %

Manufacturing cluster (TH)

20.0

3

8o.
0%
~6.7
IX
933 W
%
13.3
%
86.7 N
%
20.0
N
8o.
0%
= Yes = No

Electronic cluster
(TH)

27.3

A’

72.7
%
30.0
¥
70.0
%
18.2

p

Automotive and Others

cluster (TH)
29.2
¥
70.8
%
29.2

A
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3. SMART OPERATIONS - CONTROLLING, ADJUSTING & MONITORING PROCESS
REAL TIME

One hallmark of Industry 4.0 is the enterprise-wide and cross-enterprise integration of the
physical and virtual worlds. The advent of digitization and the plethora of data it has
brought to production and logistics have made it possible to introduce what are in some
cases entirely new forms and approaches to production planning systems (PPS) and supply
chain management (SCM). The technical requirements in production and production
planning necessary to realize the self-controlling workpiece are known as smart operations.

VERTICAL AND HORIZONTAL INTEGRATION
Q3.1 Where have you integrated cross-departmental information sharing into your

system? Distinguish between enterprise-wide (internal) and cross-enterprise
(external) information sharing.
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Table 14 Q3.1 Where have you integrated cross-departmental information sharing into your system? Distinguish between enterprise-wide
(internal) and cross-enterprise (external) information sharing. (Internally between departments)

Research and
development

Production/
Manufacturin

9

Purchasing

Logistics

Sales

Thailand Company

28.0

%‘

72.0
%

14.0

%‘

0%

8.0

"

92.0
%

18.0

% "
Y 82.0

%

20.0

%
‘80.

0%

EU Company
31.8
% ‘

18.2

68.2
%

81.8

13.6
%

¢

86.
4%

0,

¢

773

22.7

%

C

773

Manufacturing cluster (TH)

267

73 3
6.7 -
N
> 933
%
0.0
100.
0%
20.0
% ‘
8o.
0%
20.0
% ‘
8o.
0%

Electronic cluster
(TH)

27.3

%‘

727

9.1

‘o)

18.2

%‘

Q.
9

%
8

81

18.2

9

818

Automotive and Others

cluster (TH)

29.2

%‘

70.8
%
20. 8
79-2
%
12.5
% ‘l
Y 875
%
16.7
% '
833
%
20. 8

79-2

%
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Thailand Company
24.0
"d
Finance/
Accounting
76.0
%
36.0
0,
Service % 64.
0%
18.0
% ‘
IT
” 82.0
%
38.6
Nowhere %
Note:

EU Company

18.2

%‘

81.8
04
40.
9%
59.1
%
9.1
¥\
90.
9%
19.0

>

81.0
04

Manufacturing cluster (TH)

66.7

0%

0% 60.

0%

= Yes = No

Electronic cluster
(TH)

18.2

%‘

81.8
0/
36.4
%
63.6
%
18.2
%
22.2
77.8
%

Automotive and Others
cluster (TH)

20.8

%‘

79.2
%

333
%

16.7

%<

7 833
%

30.0

70.0
%
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Table 15 Q3.1 Where have you integrated cross-departmental information sharing into your system? Distinguish between enterprise-wide
(internal) and cross-enterprise (external) information sharing. (Externally with customers and/or suppliers)

Research and
development

Production/
Manufacturin

9

Purchasing

Logistics

Sales

Thailand Company

38.0

46.
0%

50.0 50.0

%

46.
0%

EU Company

31.8
X

68.2
%
40.
9%
59.1
%
45.5

%

36.4
%

45-5
%

Manufacturing cluster (TH)

46.7
53-3 %
%
46.7
53-3 %
%
46.7
% 53-3
%
40.
0% 60.
0%
333
%
66.7

Electronic cluster
(TH)

273

A’

36.4
%
36.4
%

45-5

727

36.4
%
63.6

%

Automotive and Others

cluster (TH)

37-5
%
37-5
%

45.8

62.5

62.5

45.8
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Thailand Company

26.0
%
Finance/
Accounting
74-0
%
Service
32.0
IT
68.
0%
27.3
Nowhere
727
%
Note:

EU Company

22.7

773
%
40.
9%
59.1
%
27.3
A’
727
%
9.5
90.5
%

Manufacturing cluster (TH)

46.7
533 %
%
333
%
66.7
%
46.7
533 %
%
46.7
533 %
%
= Yes = No

Electronic cluster
(TH)

9.1

9%

81.8

(VA

—
®
¥

11.1

[~

88.
9%

Automotive and Others
cluster (TH)

20.8

>

792

417

29.2

20.0

0%
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DISTRIBUTED CONTROL

Q3.2 The vision of Industry 4.0 is a workpiece that guides itself autonomously through
production. Does your company already have use cases in which the workpiece guides itself
autonomously through production?

Yes, cross-enterprise

Yes, but only in selected areas

Yes, but only in the test and pilot phase
No

||

Thailand Company EU Company

P

0.0%

8.0%

Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
0.0% 8.3%

-

8.3%
6.7%

\

0.0%

9.1%
= Yes, cross-enterprise m Yes, but only in selected areas
Yes, but only in the test and pilot phase = No

Figure 24 Q3.2 The vision of Industry 4.0 is a workpiece that guides itself autonomously
through production. Does your company already have use cases in which the workpiece
guides itself autonomously through production?
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Q3.3 Does your company have production processes that respond autonomously/
automatically in real time to changes in production conditions?

[] Yes, cross-enterprise
[] Yes, but only in selected areas
[] Yes, but only in the test and pilot phase

[ ] No
Thailand Company EU Company
0.0%
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)

>

9.1%

m Yes, cross-enterprise = Yes, but only in selected areas

Yes, but only in the test and pilot phase = No

Figure 25 Q3.3 Does your company have production processes that respond
autonomously/automatically in real time to changes in production conditions?
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DATA AND COMMUNICATIONS SECURITY
Q3.4 How is your IT organized?

[] No in-house IT department (service provider used)

[] Central IT department

[] Local IT departments in each area (production, product development, etc.)
[] IT experts attached to each department

Thailand Company EU Company
0.0% 4.8% - 0.0%
16.0% ’
Manufacturing cluster Electronic cluster (TH) Automotive and Others
(TH) 0.0% cluster (TH)
0.0% 83% 0.0%

| 13.3% .

= No in-house IT department (service provider used)

= Central IT department
Local IT departments in each area (production, product development, etc.)

m IT experts attached to each department

Figure 26 Q3.4 How is your IT organized?
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Q3.5 How far along are you with your IT security solutions?
Q3.6 Are you already using cloud services?
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Table 16 Q3.5 How far along are you with your IT security solutions?

Security in
internal data

storage

Security of
data through
cloud services

Security of
communicatio
ns for in-house
data exchange

Security of
communicatio
ns for data
exchange with
business
partners

Note:

Thailand Company

100
160
\
260

24.0
Y | 13
%
22.0 h_zo.o
% %
10.0

42.0

28(? ‘

% %
20.0 _\‘
%
28.0 24.0

% ‘.%
y..

14.0 %

%

= Solution implemented

EU Company

273

18.2
% l_4.5

9.1 r45

%
182 ’
682
31.8
0,
Ny |
/ %

% Las

= Solution in progress

Manufacturing cluster (TH)

0 M
264) ‘ 333

67
33 ' Y
% 40.
0%
20.0 _
%

Electronic cluster

9.1
%
18.2

(TH)

\

%
¢ VA s

9.1
%

%
36.4
%

%

‘455

Solution planned

18.2

Automotive and Others
cluster (TH)

12.5
83%

50 o
29. 2‘

%
333
37-5 %
% b
12.5 16.7
83

250% ‘

208 ‘

29.2 25.0

%‘l%

% 375

45.8
%

= Not relevant for us
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Table 17 Q3.6 Are you already using cloud services?

Thailand Company

32.0

44 &
Cloud-based :
ou ase 0%

software
W 24.0
%
16.0
A
For data 48.
analysis 0%
36.0
%
36.0 38.0
For data % %
storage
26.0 9
%
Note:

EU Company
36.4
% 45.5
' %
18.2
36.4
50.0 %
% ‘
13.6
40.
9%
4.5
= Yes

Manufacturing cluster (TH)

20.0
40. .%
"
40.
0%
% I

= No, but we are planning to

Electronic cluster
(TH)
27.3

%

18.2

0,

455 N’
"

36.4

%
27.3
%

45.5
"
27.3 3
%

Automotive and Others

cluster (TH)

29.2

%
45.8
%
¥ 25.0
%
12.5
%
54.2 .
% 3;)3

41.7 375
% %
‘ 20.8

A
%
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Q3.7 How would you rate the degree of the digitization of your vertical value chain
(from product development to production)?

[ 11 (No digitization at all - No automated exchange of information along the vertical value
chain (e.g. manual machine programming based on paper plans. We plan to analyze and
monitor those data in the next 3-5 years)

[ 12 (Low digitization -some data flow exchange through internal IT within organization)
[ 13 (Medium digitization -only data flow along within organization and will implement it
throughout vertical value chain in the next 1-3 years)

[ 14 (High digitization -data flow along the vertical value chain e.g. integration of ERP in
the past 1-2 years)

[ 15 (Complete digitization — Continuous data flow along the vertical value chain e.g. direct
controlling of machines via CAD models, integration of ERP in the past 2-5 years)
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Thailand Company EU Company
6.0% 0.0%
24.0"/‘
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)

0.0%

U

0.0% 0.0% 91%

333
%

| 13.3% .

= 1 (No digitization at all - No automated exchange of information along the vertical value
chain (e.g. manual machine programming based on paper plans. We plan to analyze and
monitor those data in the next 3-5 years)

m 2 (Low digitization - some data flow exchange through internal IT within organization)

3 (Medium digitization - only data flow along within organization and will implement it
throughout vertical value chain in the next 1-3 years)

= 4 (High digitization - data flow along the vertical value chain e.g. integration of ERP in the
past 1-2 years)

u 5 (Complete digitization - Continuous data flow along the vertical value chain e.g. direct
controlling of machines via CAD models, integration of ERP in the past 2-5 years)

Figure 27 Q3.7 How would you rate the degree of the digitization of your vertical value chain
(from product development to production)?
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Q3.8 To which extent do you have a real-time view on your production and can
dynamically react on changes in demand?

[ 11 (Not at all - Batch production for large lot sizes without insight into production status.
No ability to react flexible on changes in demand)

[ ]2 (Low Virtual Factory - Batch production for large lot sizes with ability to react flexible
on changes in demand, but No Real-time view on productions and no capabilities to
dynamically change schedules)

[13 (Medium Virtual Factory -Real-time view on some productions with capabilities to
change schedules)

[ 1 4 (High Virtual Factory -Real-time view on main productions with capabilities to
dynamically change schedules)

[ 15 (Virtual Factory - Real-time view on all productions with capabilities to dynamically
change schedules)
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Thailand Company EU Company

6.0%

4%

Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
0'0% 0'00/0/—67% 9.1% 42‘%

\

® 1 (Not at all - Batch production for large lot sizes without insight into production status. No
ability to react flexible on changes in demand)

m 2 (Low Virtual Factory - Batch production for large lot sizes with ability to react flexible on
changes in demand, but No Real-time view on productions and no capabilities to dynamically
change schedules)

3 (Medium Virtual Factory - Real-time view on some productions with capabilities to change
schedules)

= 4 (High Virtual Factory - Real-time view on main productions with capabilities to dynamically
change schedules)

® 5 (Virtual Factory - Real-time view on all productions with capabilities to dynamically change
schedules)

Figure 28 Q3.8 To which extent do you have a real-time view on your production and can
dynamically react on changes in demand?

PAGE 99



ERASMUS+ CBHE PROJECT
MEIE Co-funded by the
Curriculum Development of Master’s Degree Program Erasmus+ Programme
0

in Industrial Engineering for Thailand Sustainable  °'"*® Furopean Union
Smart Industry

Q3.9 To which degree do you have an end-to-end IT enabled planning and steering
process from sales forecasting, over production to warehouse planning and logistics?

[]1 (Isolated planning processes — Neither IT-enabled nor integrated along the value chain
(e.g. planning based on past experiences)

[] 2 (Low Connected system - Comprising information from actual sale/contract to
production planning)

[ ] 3 (Connected system - Comprising information from sales forecasts to production
planning)

[ ] 4 (Integrated planning system - Comprising information from sales forecasts to
production planning, warehousing)

[] 5 (Fully Integrated end-to-end planning system - Comprising real-time information
along the entire value chain from sales forecasts to production planning and Logistics)

Thailand Company EU Company

6.0% 4.5%

P
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Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
0.0% 0.0% 4.2%

v

273

m 1 (Isolated planning processes - Neither IT-enabled nor integrated along the value chain (e.g.
planning based on past experiences)

m 2 (Low Connected system - Comprising information from actual sale/contract to production
planning)

3 (Connected system - Comprising information from sales forecasts to production planning)

® 4 (Integrated planning system - Comprising information from sales forecasts to production
planning, warehousing)

# 5 (Fully Integrated end-to-end planning system - Comprising real-time information along the
entire value chain from sales forecasts to production planning and Logistics)

Figure 29 Q3.9 To which degree do you have an end-to-end IT enabled planning and steering
process from sales forecasting, over production to warehouse planning and logistics?
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Q3.10 How advanced is the digitization of your production equipment (sensors, [oT
connection; digital monitoring, control, optimization & automation)?

[ 11 (Purely physical factory - Production equipment is entirely cut off from IT systems and
no real-time information can be gathered)

[ ]2 (Low digitized factory - Interconnected production equipment allows for IT-access and
information is fed into some machine in the factory)

[ 13 (Medium digitized factory - Interconnected production equipment allows for IT-access
and information is fed for some part of the production in the factory)

[ 14 (High digitized factory - Interconnected production equipment allows for IT-access
and information is fed into a virtual representation only for the main productions of
factory)

[ 15 (Fully digitized factory - Interconnected production equipment allows for IT-access
and information is fed into a virtual representation of the factory)
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Thailand Company EU Company

2.0% 0.0%

| h

18.2% l

Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)

0.0% 0.0%

0.0%

91% 91%

’V

18.2%

26.7
%

u 1 (Purely physical factory - Production equipment is entirely cut off from IT systems and no
real-time information can be gathered)

m 2 (Low digitized factory - Interconnected production equipment allows for IT-access and
information is fed into some machine in the factory)

3 (Medium digitized factory - Interconnected production equipment allows for IT-access and
information is fed for some part of the production in the factory)

= 4 (High digitized factory - Interconnected production equipment allows for IT-access and
information is fed into a virtual representation only for the main productions of factory)

u 5 (Fully digitized factory - Interconnected production equipment allows for IT-access and
information is fed into a virtual representation of the factory)

Figure 30 Q3.10 How advanced is the digitization of your production equipment (sensors, loT
connection; digital monitoring, control, optimization & automation)?
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Q3.1 How would you rate the degree of digitization of your horizontal value chain
(from customer order over supplier, production and logistic to service)?

[ 11 (No digitization at all - No automated exchange of information along the horizontal
value chain, e.g. no connection to supplier’s IT)

[]2 (Low digitized factory - some automated exchange of information to supplier’s IT or
customer’s IT)

[13 (Medium digitization-data flow along the horizontal value chain with integration of
logistic)

[] 4 (High digitization-Continuous data flow along the horizontal value chain with
integration of logistic)

[ 15 (Complete digitization-Continuous data flow along the horizontal value chain with
integration of logistic service into internal IT)
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Thailand Company EU Company

4.0% 4.5%

-

10.0%

24.0% l
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
6.7% 0.0% 9.1% 8.3% 4.2%

13.3% .

= 1 (No digitization at all - No automated exchange of information along the horizontal value
chain, e.g. no connection to supplier's IT)

'\

37-5
%

= 2 (Low digitized factory - some automated exchange of information to supplier's IT or
customer's IT)

3 (Medium digitization - data flow along the horizontal value chain with integration of logistic)

= 4 (High digitization - Continuous data flow along the horizontal value chain with integration of
logistic)

= 5 (Complete digitization - Continuous data flow along the horizontal value chain with
integration of logistic service into internal IT)

Figure 31 Q3.1 How would you rate the degree of digitization of your horizontal value
chain (from customer order over supplier, production and logistic to service)?

PAGE 105



Curriculum Development of Master’s Degree Program Erasmus+ Programme
of the European Union

1 ERASMUS+ CBHE PROJECT
ME U Co-funded by the
u]

in Industrial Engineering for Thailand Sustainable
Smart Industry

4. DATA-DRIVEN SERVICES-INTEGRATED BUSINESS AND OPERATIONAL
DATA MANAGEMENT

The objective of data-driven services is to align future business models and enhance the
benefit to the customer. The after-sales and services business will be based more and more
on the evaluation and analysis of collected data and rely on enterprise-wide integration. The
physical products themselves must be equipped with physical IT so they can send, receive,
or process the information needed for the operational processes. This means they have a
physical and digital component, which in turn are the basis for digitized services in the
usage phase of the products.
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Q4.1 The process data gathered in production and in the usage phase enable new
services. Do you offer such services?

[] Yes, and we are integrated with our customers
[] Yes, but without integration with our customers

[ ] No
TH Company EU Company
0.0%
32.0% .
‘ Q
Manufacturing cluster Electronic cluster (TH) Automotive and Others

(TH) cluster (TH)

333

% I

® Yes, and we are integrated with our customers

m Yes, but without integration with our customers
No

Figure 32 Q4.1 The process data gathered in production and in the usage phase enable new
services. Do you offer such services?
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Q4.2 What share of your revenues come from these new data-driven services??
Often, data that is collected is just stored and then not used any further. What share
of the data you collect are you already using?

[] 0%
[ ] 0% to 20%
[ ] 21% to 50%

[]Over 50%

Thailand Company EU Company
1&0%‘ 18‘.
Manufacturing cluster Electronic cluster (TH) Automotive and Others
(TH) cluster (TH)

0.0%

12.5%

| 13.3% .

m0% m 0% to20% 21% to 50% = Over 50%

Figure 33 Q4.2 What share of your revenues come from these new data-driven services??
Often, data that is collected is just stored and then not used any further. What share of the
data you collect are you already using?
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Q4.3 Do you analyze the data you collect from the usage phase?

[ ] Yes

[] No - we collect the data but do not analyze it
[] No - we do not collect data in the usage phase

Thailand Company EU Company

4.5%

Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
91%

13.3%

09

= No-we collect the data but do not analyze it

= Yes

No - we do not collect data in the usage phase

Figure 34 Q4.3 Do you analyze the data you collect from the usage phase?
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Q4.4 To which extent do you use multiple integrated sales channels to sell your
products to your customers?

[ 11 (One channel - Traditional sales force approach, e.g. local sales force)

[ ]2 (One Channel - Integration of digital and non-digital sales)

[ 13 (Several Channel -various digital and non-digital sales channels, e.g., sales force, web-
shop, sales platforms)

[ 14 (Multi Channel - Integration of various digital and non-digital sales channels, e.g., sales
force, web-shop, sales platforms)

[ 15 (Multi/ Omni-Channel - Integration of various digital and non-digital sales channels,
e.g. store, sales force, web-shop, sales platforms)
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Thailand Company EU Comapany
8.0%
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
0.0% 0.0% 91% 12.5% 12.5%

36.4

® 1 (One channel - Traditional sales force approach, e.g. local sales force)
= 2 (One Channel - Integration of digital and non-digital sales)

3 (Several Channel - various digital and non-digital sales channels, e.g., sales force, web-shop,

sales platforms)
® 4 (Multi Channel - Integration of various digital and non-digital sales channels, e.g., sales

force, web-shop, sales platforms)
# 5 (Multi/ Omni-Channel - Integration of various digital and non-digital sales channels, e.g.
store, sales force, web-shop, sales platforms)

Figure 35 Q.4.4 To which extent do you use multiple integrated sales channels to sell your
products to your customers?
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Q4.5 How far do you integrate multiple channels (website, blogs, forums, social
media platforms etc.) into your customer interactions for communicating news,
receiving feedback, managing claims etc.?

[] 1 (One-way communication - Usage of traditional communication channels for
information purposes only (e.g. corporate website, newsletters)

[ ]2 (One-way communication - Usage of traditional communication channels to response
to customer from e.g. corporate website)

[13 (Reactive communication - Usage of digital channels to response to customer, e.g. use
previous information from customers to product development)

[ 14 (Proactive communication — Usage of digital channels to acquires customer interaction,
e.g. some integrating customers into product development)

[ 15 (Interactive communication — Usage of multiple digital channels to foster customer
interaction, e.g. integrating customers into product development via social media
platforms)
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® 1 (One-way communication - Usage of traditional communication channels for information
purposes only (e.g. corporate website, newsletters)

® 2 (One-way communication - Usage of traditional communication channels to response to
customer from e.g. corporate website)

3 (Reactive communication - Usage of digital channels to response to customer, e.g. use
previous information from customers to product development)

®u 4 (Proactive communication - Usage of digital channels to acquires customer interaction, e.g.
some integrating customers into product development)

u 5 (Interactive communication - Usage of multiple digital channels to foster customer
interaction, e.g. integrating customers into product development via social media platforms)

Figure 36 Q4.5 How far do you integrate multiple channels (website, blogs, forums, social
media platforms etc.) into your customer interactions for communicating news, receiving
feedback, managing claims etc.?
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Q4.6 How advanced is the digital enablement of your sales force (mobile devices,
access to all relevant system anywhere and anytime, full sales process possible at
client site)?

[]1 (Traditional sales approach - Sales force works ‘offline’ without access to relevant
systems, e.g. using centrally distributed paper documents)

[ ]2 (Connected sales approach - Sales force works ‘online’ with access to relevant systems,
e.g. using centrally digitized document)

[ 13 (Digital sales approach - Sales force is supported by digital devices and distribute to all
relevant processes and systems using centrally integrated IT)

[ 14 (High Digital sales approach - Sales force is supported by digital devices and access to
all relevant processes and systems to customer and product data using horizontally
integrated IT with customers and suppliers)

[ 15 (Digital sales approach - Sales force is supported by digital devices and access to all
relevant processes and systems at real-time access to customer and product data, possibility
to configure personalized products & dynamically create orders etc. )

PAGE 114



ERASMUS+ CBHE PROJECT

MEIE . R Co-funded by the
urriculum Development of Master’s Degree Program Erasmus+ Programme

C lum Develop t of Master’s Degree Prog E P
0 in Industrial Engineering for Thailand Sustainable sl e

Smart Industry

Thailand Company EU Company
.0%
6.0% 407
24.0% .
Manufacturing cluster Electronic cluster Automotive and Others
(TH) (TH) cluster (TH)
0.0% 0.0% 83% 0.0%

13.3%

o
S

® 1 (Traditional sales approach - Sales force works 'offline’ without access to relevant systems,
e.g. using centrally distributed paper documents)

m 2 (Connected sales approach - Sales force works 'online’ with access to relevant systems, e.g.
using centrally digitized document)

3 (Digital sales approach - Sales force is supported by digital devices and distribute to all
relevant processes and systems using centrally integrated IT)

= 4 (High Digital sales approach - Sales force is supported by digital devices and access to all
relevant processes and systems to customer and product data using horizontally integrated IT
with customers and suppliers)

= 5 (Digital sales approach - Sales force is supported by digital devices and access to all relevant
processes and systems at real-time access to customer and product data, possibility to
configure personalized products & dynamically create orders etc)

Figure 37 Q4.6 How advanced is the digital enablement of your sales force (mobile devices,
access to all relevant system anywhere and anytime, full sales process possible at client
site)?
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Q4.7 To which extent do you analyze customer data to increase customer insight (e.
g. personalized offers to customers based on their personal situation, preferences,
location, credit score; consideration of usage data for design & engineering etc.)?

[ 11 (Trivial data usage - Information is kept decentralized and in an unsystematic way by
single units and is not analyzed further for, e.g. sales orders in excel sheets)

[]2 (Non trivial data usage — Some Information is kept centralized and in an systematic
way by single units and is analyzed further for, e.g. sales orders in both files and excel sheets)

[ 13 (Medium data usage - Main data collection are kept centralized and in an systematic
way by single units and is analyzed further for, e.g. sales orders)

[ 14 (High data usage - Most data collection are kept centralized in integrated systems to
review products, sales and customer experience)

[ 15 (Substantial data usage - Extensive data collection at all touch points that is fed into
integrated systems to monitor, review and optimize products, sales and customer
experience)
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® 1 (Trivial data usage - Information is kept decentralized and in an unsystematic way by single
units and is not analyzed further for, e.g. sales orders in excel sheets)

= 2 (Non trivial data usage - Some Information is kept centralized and in an systematic way by
single units and is analyzed further for, e.g. sales orders in both files and excel sheets)

3 (Medium data usage - Main data collection are kept centralized and in an systematic way by
single units and is analyzed further for, e.g. sales orders)

= 4 (High data usage - Most data collection are kept centralized in integrated systems to review
products, sales and customer experience)

= 5 (Substantial data usage - Extensive data collection at all touch points that is fed into
integrated systems to monitor, review and optimize products, sales and customer experience)

Figure 38 Q4.7 To which extent do you analyze customer data to increase customer insight
(e. g. personalized offers to customers based on their personal situation, preferences,
location, credit score; consideration of usage data for design & engineering etc.)?
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Q4.8 How far do you want to collaborate with partners regarding your approach of
accessing customers (exchange of customer insights, coordination of marketing
activities etc.)?

[11 (Not at all - No collaboration with partners in approaching customers, e.g. separate
customer databases and no coordination of marketing or sales activities)

[] 2 (Somewhat - Some collaboration with partners in approaching customers for
coordination of marketing or sales activities)

[ 13 (Medium - Some collaboration with partners in approaching customers databases for
some coordination of marketing or sales activities and production activities)

[ 14 (Somewhat Unified approach - Customer access approach is partly backed up along
with the partner network, e.g. common customer ID with partners and use of partner data)
[ 15 (Unified approach - Customer access approach is completely backed up along with the
partner network, e.g. common customer ID with partners and use of partner data)
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= 1 (Not at all - No collaboration with partners in approaching customers, e.g. separate customer
databases and no coordination of marketing or sales activities)

m 2 (Somewhat Te Some collaboration with partners in approaching customers for coordination of
marketing or sales activities)

3 (Medium - Some collaboration with partners in approaching customers databases for some
coordination of marketing or sales activities and production activities)

® 4 (Somewhat Unified approach le: Customer access approach is partly backed up along with the
partner network, e.g. common customer ID with partners and use of partner data)

# 5 (Unified approach Te: Customer access approach is completely backed up along with the
partner network, e.g. common customer ID with partners and use of partner data)

Figure 39 Q4.8 How far do you want to collaborate with partners regarding your approach of
accessing customers (exchange of customer insights, coordination of marketing activities

etc.)?
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