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DEFINITION OF TERMS

A company

A freelancer

Average annual
remuneration package

Employees

Information technology

Innovation and
technology

“A company” is defined, for the purpose of this survey, as a
business undertaking including establishments having the same
first 7 digits of business registration number (i.e. under a single
ownership or control) with the same nature of business (i.e. in
the same branch). A company forms the basic enumeration
unit in the survey.

“A freelancer” is a person who pursues a profession without a
long-term commitment to any one employer in the IT sector.
Freelancers may be engaged on a daily, an hourly or a project
basis.

“Average annual remuneration package” refers to the annual
remuneration package including basic salary, bonus/commission,
housing allowance/benefit and other regular allowance. It is an
average figure among employees engaging in the same principal
job.

“Employees” refer to all full-time personnel who are directly
paid by the company and who are either at work or temporarily
absent from work, viz sick leave, maternity leave, annual
vacation, causal leave or on strike.

“Information technology” encompasses methods and techniques
used in information handling, transmission and retrieval by
automatic means, including computing, telecommunication
(voice, data and video transmission by digital or analogue
means), office automation and industrial automation.

“Innovation and technology” refers to those technologies that
create new user experience or improve product performance that
bring social and economic value.
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IT & Communications
Services Organisations

IT employees

IT Users Organisations

Research and
development activities

Retrenchment

Vacancies

“IT & Communications Services Organisations” includes
companies engaged in manufacture/wholesale/retail/import/
export of computers/peripheral equipment and computer
software packages; provision of IT related products and services
(such as Internet access/communications services, software
support, data processing and technical services of computer
facilities management), and digital creative.

“IT employees” refers to all full-time personnel who are engaged
in principal jobs related to general IT management, IT/software
development, telecommunications and networking, technical
services (including IT security, database, systems programming
and field support), operation services, IT education and training,
and IT sales and marketing. Users of IT systems as well as
frequent users of IT packages are not considered as IT
employees in this survey.

“IT Users Organisations” includes companies in non-IT related
sectors, which act as IT wusers. These sectors include
manufacturing of non-IT products; electricity, gas and water;
construction; wholesale/retail/import/export of non-IT products;
catering and hotels; transport and storage services; financing,
insurance, real estate and business services; medical and health
care services; community, social and personal services; and
government bureau/departments.

“Research and development (R&D) activities” refers to creative
works undertaken on a systematic basis so as to increase the
stock of knowledge for devising new or improved products/
processes/applications.  For those employees who focus on
R&D projects related to IT, they will be grouped under the job
category of R&D (IT) whilst those who focus on R&D projects
on other areas will be grouped under R&D (non-IT related).

“Retrenchment” is defined as employer’s decision to downsize
or re-organise to cope with the company’s financial situation.

“Vacancies” refer to those unfilled, immediately available job
openings for which the company is actively trying to recruit
personnel at the time of survey.
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I. EXECUTIVE SUMMARY

Background

11 The key objective of the Manpower Survey (MPS) of the Innovation and
Technology Sector is to collect up-to-date manpower information with a view to assessing the
manpower requirements and training needs of the innovation and technology sector.

1.2 The report presents the findings of the MPS of the Innovation and Technology
Sector conducted from April to June 2018.

Survey Coverage

1.3 The Survey covered the following sectors and branches of the innovation and

technology sector:

Sectors

Branches

Trade Description

Manufacturing

1

Manufacture and repair of computers and peripheral
equipment; manufacture of electronic parts and
components for computer and telecommunications
equipment

2 Other manufacturing (non-1T products)
Innovative Products 3 Innovative products and services
and Services
Electricity, Gas and 4 Electricity, gas and water supply
Water
Construction 5 Construction
Wholesale, Retail and 6 Export trading, import for wholesale, wholesale and retail
Import/Export Trades, sale of computers, computer peripheral equipment and
Catering and Hotels computer software packages
7 Other import and export trades (except import and export
trades of computers, computer peripherals and software
packages)
8 Other wholesale and retail (except wholesale and retail

sale of computers, computer peripherals and software
packages); accommodation and food service activities




Sectors Branches Trade Description
Transport and Storage 9 Airline companies
Services 10 Railway and cable transport; public bus services; licensed
and franchised ferry services; vehicular tunnel, bridge
and highway operators
11 Air cargo forwarding services
12 Other transport and storage services
Communications 13 Internet access services
Services 14 Communications services (except internet access
services)
Financing, Insurance, 15 Domestic banking units
Real Estate and 16 Real estate brokerage and agency
Business Services i . _
17 Others (financing, insurance, real estate and business
services)
IT Products and 18 IT related products and services (including consultancy,
Services Suppliers software development, software products, software
support and maintenance services; data processing and
tabulation services; engineering and technical services of
computer facilities management)
Medical and Health 19 Medical, dental and other health care services (including
Care Services Hospital Authority)
Community, Social 20 Universities and post-secondary colleges; research and
and Personal Services scientific institutes (including Hong Kong Examination
and Assessment Authority)
21 Educational institutes other than universities,
post-secondary colleges (excluding Hong Kong
Examination and Assessment Authority)
22 Motion pictures and other entertainment services; and
television/radio stations and studios
23 Others (community, social and personal services); Hong
Kong Productivity Council & Hong Kong Trade
Development Council
Digital Creative 24 Other relevant organisations in the Digital Creative

Sector

Sector




Sectors Branches Trade Description

Government Bureaux/ 25 Government bureaux/departments
Department Sector

14 Research and Development (R&D) activities are newly included in the Manpower
Survey of 2018 with the objective of accomplishing an exploratory understanding of the
innovation activities in Hong Kong. Regarding R&D activities, only technological
innovation (product / process innovation) was included. Supplementary samples in some
specific branches where R&D activities could possibly be undertaken are suggested by the
Training Board. In this regard, manpower information of R&D employees will not be
projected to indicate the overall innovation situation in Hong Kong.

1.5 There are two job categories under R&D activities, namely Research and
Development (IT related) where the employees focus on R&D projects related to IT (e.g.
Information Communications Technology) and Research and Development (Non-IT related),
where the employees focus on R&D projects in other areas (e.g. Biomedical Technology,
Material and Precision Engineering). Moreover, only principal jobs of full time employees
will be reflected in the manpower information if involvement in R&D activities is major.

Survey Methodology

Data collection

1.6 A total of 1753 establishments was selected for the survey, with 1476
establishments selected basing on the stratified random sampling method and 277
establishments selected as supplementary samples.

1.7 The data collection was carried out between April and June 2018. Among the
1 753 sampled establishments, 944 were successfully enumerated and 129 refused, giving a
response rate of 88%.! Taking into account (i) the satisfactory response rate of individual
branches, (ii) the fact that majority of prominent and sizeable establishments had responded
to the survey, and (iii) the grossing-up of sample results basing on statistically-grounded
method (except for R&D supplementary samples as mentioned in paragraph 1.4), it could be
concluded that the survey findings presented in this report can generally reflect the manpower
situation of the sector.

1 The remaining cases were regarded as invalid cases, including establishments which were suspended
operation or had not employed any IT and R&D staff and so on.




1.8 Survey data were collected through telephone interviews or face-to-face interviews
with the sampled establishments based on a structured questionnaire. The questionnaire was
divided into Part A and Part B, where Part A focusing on Research and Development while
Part B focusing on Information Technology. In each part of the questionnaire, manpower
information (number of employees, freelancers, vacancies, etc.) by principal job was
collected.

1.9 The list of principal jobs was defined by the Training Board with detailed job
description given for each job. While it was understood that the job titles adopted in the
establishments might not be exactly the same as the principal jobs, respondents were required
to report manpower information corresponding to the principal jobs basing on the job
descriptions.

1.10 To ensure a smooth survey implementation and accuracy of survey findings,
stringent quality assurance measures were applied at various stages of the survey, including
thorough training of fieldwork staff, 100% vetting of questionnaires by a dedicated team of
VTC, validation of collected data through computer programming, and so on.

Summary of Survey Findings

A. Information Technology (IT)

1.11 At the time of survey, there were 95 780 persons employed in the principal jobs of
the IT sector in Hong Kong, comprising 94 088 employees and 1 692 freelancers.

Chart 1.1 Number of IT Employees and Freelancers

Overall 95 780

Employees 94 088

Freelancers

0 20000 40000 60000 80000 100000

Number



1.12 Of the 95 780 IT employees (including freelancers), 53 273 (55.6%) were working
in the IT & Communications Services Organisations and 42 507 (44.4%) in the IT Users
Organisations.

Chart 1.2 1T Employees (including Freelancers) by Type of Organisations

Overall 95 780

IT & Communications
Services Organisations

42 507

IT Users Organisations

0 20000 40000 60000 80000 100000
Number

1.13 As regards the job categories, 30 333 (31.7%) were engaged in IT/software
development, 25 184 (26.3%) in operation services, 14 210 (14.8%) in technical services,
8543 (8.9%) in IT sales and marketing, 6 130 (6.4%) in research and development (IT
related), 5 973 (6.2%) in telecommunications and networking, 3 944 (4.1%) in IT education
and training and 1 463 (1.5%) in general IT management.

Chart 1.3 Manpower Structure by Job Category

IT & Communications Services

IT Users Organisations Total Organisations
(42507) (95780) (53273)

roscs N 7Sotvare Developmert I 1775

(30333 31.7%)

19716 Operation Services 5468
(25184 ; 26.3%)

3810 Technical Services 10400
(14210 ; 14.8%)

207 IT Sales and Marketing 8336
(8543 ; 8.9%)

950 l Research and Development _ 5180

(IT related) (6130 ; 6.4%)

827 Telecommunications and 5346
Networking (5973 ; 6.2%)

2858 [T Education and Training @ 86
(3944 ; 4.1%)

801 General IT Management I 662
(1463 ; 1.5%)

Notes:

1) () Figures in brackets are number of employees + freelancers and percentage of total.

2)  Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.



1.14 The manpower of the IT sector has been on a rising trend. The number of
employees (including freelancers) increased by 7 986 (or 9.1%) during the past two years.
The increase was mainly attributed to the growth in job categories of operation services
(+5519), IT/software development (+2 841) and IT sales and marketing (+1 366). It was,
however, worth noting that a decrease was recorded for technical services (-1 490). The
Training Board observes that the IT vendors enhance their product/services by strengthening
their IT/Software development team whilst the IT user organsiations streamline their IT
development team and offload the task to the IT vendors.

Table 1.1  Changes in the Number of IT Employees (including Freelancers)
by Job Category by Type of Organisation Between 2016 and 2018

IT & Communications
Services Organisations IT Users Organisations Overall
Increase / Increase / Increase /
Job category 2016 2018 Decrease | 2016 2018 Decrease { 2016 2018  Decrease
General IT Management 448 662 +214 1029 801 -228 1477 1463 -14
(+47.8%) (-22.2%) (-0.9%)
IT/Software Development * | 16 281 22975  +6694 | 17341 13488 -3 853 33622 36463 +2 841
(+41.1%) (-22.2%) (+8.4%)
Telecommunications and 5036 5346 +310 1390 627 -763 6426 5973 -453
Networking (+6.2%) (-54.9%) (-7.0%)
Technical Services 10483 10400 -83 5217 3810 -1407 15700 14210 -1490
(-0.8%) (-27.0%) (-9.5%)
Operation Services 5241 5468 +227 14424 19716 +5292 | 19665 25184  +5519
(+4.3%) (+36.7%) (+28.1%)
IT Education and Training 158 86 =72 3569 3858 +289 3727 3944 +217
(-45.6%) (+8.1%) (+5.8%)
IT Sales and Marketing 7025 8336 +1 311 152 207 +55 7177 8543 +1 366
(+18.7%) (+36.2%) (+19.0%)
Total 44672 53273 +8601 | 43122 42507 -615 87794 95780  +7986
(+19.3%) (-1.4%) (+9.1%)
Notes:
1) () Growth rate as percentage of number of IT employees (including freelancers) in the same job category and type of organisation
in 2016.

2) * For the figure of 2018, "Research and Development (IT related)" was included in "IT/Software Development".
3) Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18
and 24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.



1.15 At the time of survey, there were 3 231 IT vacancies™*, representing a vacancy rate
of 3.3% of the existing IT posts. The vacancies concentrated on IT/software development
(1 502 vacancies), followed by operation services (635 vacancies) and technical services (399
vacancies).

Table 1.2  Number of Existing IT Vacancies by Sector by Job Category

a) IT Vacancies (excluding Research and Development (IT related))

1T/ IT Sales
General IT Software  Telecommunications Technical Operation IT Education and
Sector Management Development and Networking Services Services and Training Marketing Total
Manufacturing - 12 - 36 18 - - 66
- (3.6%) - (5.9%) (1.6%) - -
Innovative products and services - 25 1 - 5 - 9 40
- (6.8%) (7.7%) - (4.3%) - (3.4%)
Electricity, Gas and Water - 4 - 6 - - - 10
- (2.3%) - (8.3%) - - -
Construction - 9 - - 36 - - 45
- (6.4%) - - (6.4%) - -
Wholesale, Retail and 2 86 2 33 177 - 66 366
Import/Export Trades (0.8%) (3.0%) (0.9%) 13%)  (2.6%) - (1.7%)
(WRIE), Catering and Hotels
Transport and Storage Services - 3 - - 6 - - 9
- (0.4%) - - (0.5%) - -
Communications Services - 25 37 12 11 - 6 91
- (3.7%) (2.4%) (0.9%) (1.5%) - (0.4%)
Financing, Insurance, Real - 267 7 49 134 - - 457
Estate and Business Services - (5.4%) (4.0%) (2.8%) (2.4%) - -
IT Products and Services - 880 100 254 95 - 205 1534
Suppliers - (5.4%) (2.7%) (3.5%) (2.4%) - (6.4%)
Medical and Health Care - 24 - - 11 - - 35
Services - (2.7%) - - (5.8%) - -
Community, Social and 2 22 2 5 134 8 1 174
Personal Services (1.2%) (1.4%) (1.7%) (0.7%) (2.9%) (0.2%) (8.3%)
Digital Creative - 47 - - - - 4 51
- (8.9%) - - - - (10.3%)
Government 11 98 4 4 8 - - 125
Bureaux/Departments (8.0%) (4.7%) (2.6%) (2.8%) (1.0%) - -
Total 15 1502 153 399 635 8 291 3003
(1.0%) (4.7%) (2.5%) (2.7%) (2.5%) (0.2%) (3.3%)

b) IT Vacancies (Research and Development (IT related) only)

Sector Number of Vacancies
Innovative products and services 1 (0.1%)
IT Products and Services Suppliers 189 (4.3%)
Universities and post-secondary colleges; Research and scientific institutes 28 (3.6%)
Others 10 (2.7%)
Total 228 (3.6%)

Note: ( ) Asa percentage of number of IT posts (employees and freelancers + vacancies) by sector by job category.
* Vacancies included Research and Development (IT related).



1.16 As compared with the 2016 survey findings, the vacancy rate has slightly increased
from 2.9% (2 629 vacancies) to 3.3% (3 231 vacancies). The vacancy rate was particularly
high for the digital creative sector (6.9%) and the construction sector (5.7%) which might be
attributable to the demand for more user interface design and Building Information Modelling

(BIM) professionals in respective sector.

Table 1.3 Comparison of the IT Vacancies by Sector between 2016 and 2018

2018 2016
Vacancy Vacancy
Sector Vacancies Rate Vacancies Rate
Manufacturing 72 3.0% 76 2.5%
Innovative products and services * 41 2.5% N/A N/A
Electricity, Gas and Water 10 3.0% 3 0.8%
Construction 45 5.7% 15 3.1%
Wholesale, Retail and Import/Export Trades (WRIE), 366 2.2% 165 1.0%
Catering and Hotels
Transport and Storage Services 9 0.4% 7 0.4%
Communications Services 91 1.6% 193 3.6%
Financing, Insurance, Real Estate and Business Services 457 3.6% 413 2.6%
IT Products and Services Suppliers 1723 4.4% 1269 4.1%
Medical and Health Care Services 35 3.2% 56 4.9%
Community, Social and Personal Services 202 1.7% 337 3.3%
Digital Creative 54 6.9% 21 3.3%
Government Bureaux/Departments 126 3.8% 74 2.6%
Total 3231 3.3% 2629 2.9%

Notes:
1)  Vacancy Rate as a percentage of number of IT posts (employees and freelancers + vacancies).
2)  * The sector "Innovative products and services" was newly included in the 2018 survey.



1.17 There were a total of 99 011 IT posts at the time of survey (including the number of
existing employees, freelancers and vacancies). Among the various principal jobs, user
support/coordinator accounted for the highest percentage of IT manpower demand (19.3%),
followed by programmer/analyst programmer/software engineer (17.5%) and Sales/
Marketing Representative/ Account Manager/Product Promotion Representative (7.1%).

Table 1.4 Percentage Distribution of IT Manpower Demand by Principal Job

IT Employees
(including IT Total IT

Principal Job Freelancers) Vacancies Demand
IT Director/MIS Director/Head of IT/CIO 1.4% 0.5% 1.3%
CTO 0.2% - 0.2%
Systems Development Manager 1.8% 1.2% 1.8%
IT Architect/Business Analyst 0.9% 0.6% 0.9%
Project Manager/Project Leader 4.2% 3.0% 4.1%
UX Designer 2.8% 3.8% 2.9%
Programmer/Analyst Programmer/Software Engineer 17.0% 31.5% 17.5%
Web Designer/Developer 1.4% 1.5% 1.4%
Quality Assurance Specialist/Software Assurance Specialist/Engineer/IT Systems 0.6% 1.6% 0.7%

Auditor
Software Product Engineer 0.5% 0.2% 0.4%
Software/Firmware Product Designer/Product Analyst/ Developer/Software 0.9% 1.0% 0.9%

Product Manager
Technical Writer 0.2% 0.2% 0.2%
Computer Game Designer/Artist/Developer/ Computer Graphic Designer/Artist/ 1.5% 1.9% 1.5%

Computer Animator/Web Graphic Designer/ Visual Effects Designer
Telecommunications Manager/ Networking Manager 0.3% 0.2% 0.3%
Telecommunications Consultant// /Network Consultant 0.9% 0.2% 0.9%
Telecommunications Engineer/ Network Engineer 2.4% 4.0% 2.5%
Network Administrator/Network Officer 2.6% 0.4% 2.5%
IT Security Specialist/ Information Security Specialist/Information Security 1.2% 1.1% 1.2%

Officer
Database Administrator/ Data Warehouse Administrator/ Database Designer 0.7% 0.3% 0.7%
Systems Programmer (in-house/vendor environment)/Systems Engineer 4.4% 2.3% 4.3%
Customer Engineering Manager/ Services Support Manager 0.9% 1.1% 0.9%
Customer Service Engineer/Field Engineer 1.5% 1.5% 1.5%
Field Technician 6.2% 6.1% 6.2%
Computer Operations Manager 1.0% 0.2% 1.0%
Help Desk Supervisor 0.4% 0.3% 0.4%
Help Desk Representative/ Customer Service Officer/ Representative 1.7% 1.3% 1.7%
Computer Operations Supervisor/Operations Support Supervisor 1.4% 1.0% 1.4%
Computer Operator/Systems Operator 2.4% 0.6% 2.4%
User Support/ Co-ordinator 19.4% 16.2% 19.3%
Lecturer/ Professor/ Training Officer 2.5% 0.2% 2.5%
IT Trainer/IT Instructor 1.6% - 1.5%
Sales/Marketing Director/ Account Director/ Sales/ Marketing Manager 1.8% 1.9% 1.8%
Sales/Marketing Representative/ Account Manager/ Product Promotion 7.1% 7.1% 7.1%

Representative
R&D Researcher/R&D Scientist/R&D Engineer 2.5% 1.9% 2.5%
R&D Technician 2.8% 4.9% 2.9%
R&D Supporting Staff 1.0% 0.2% 1.0%
Total 100.0% 100.0% 100.0%

Note: Figures may not add up to the total due to rounding.



1.18 At the time of survey, there were 4 148 seconded IT staff from contractor
companies (578 and 3 570 from IT & Communications Services Organisations and IT Users
Organisations respectively). In terms of the ratio of IT seconded staff to IT employees, such
ratio was comparatively high for the medical and health care services sector (46.2%) and the
Government Bureaux/Departments sector (43.6%).

Table 1.5 Number of IT Staff Seconded from Contractor Company(ies) and
Number of Companies with IT staff Seconded from Contractor Company(ies)

Number
Number of of companies
Number of IT  Number of IT seconded IT with IT staff

staff seconded employees and staff as a seconded from
from contractor freelancersat  percentage of contractor
Sector company time of survey 1T employees company
IT & Communications Services Organisations
Manufacturing (IT-products) 20 1016 2.0% 2
Innovative products and services - 477 - -
Wholesale, Retail and Import/Export Trades of the 462 6 874 6.7% 13
Computer Products and Software Packages
IT Products and Services Suppliers 95 33553 0.3% 52
Digital Creative 1 560 0.2% 1
Communications Services - 5613 - -
Sub-total 578 48 093 1.2% 68
IT Users Organisations
Other Manufacturing (non-IT products) - 1216 - -
Innovative products and services - 279 - -
Electricity, Gas and Water - 320 - -
Construction 20 738 2.7%
Wholesale, Retail and Import/Export Trades 274 9428 2.9%
(WRIE), Catering and Hotels
Transport and Storage Services 254 2225 11.4% 40
Financing, Insurance, Real Estate and Business 327 12138 2.7% 39
Services
Medical and Health Care Services 492 1066 46.2% 1
Community, Social and Personal Services 819 10974 7.5% 191
Government Bureaux/Departments 1384 3173 43.6% 34
Sub-total 3570 41 557 8.6% 310
Total 4148 89 650 4.6% 378
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B. Research and Development (R&D)

1.19 Within the companies covered in the survey, there were 10 632 persons engaged in
research and development activities, comprising 10 564 employees and 68 freelancers.

1.20 Of the 10 632 employees (including freelancers) engaged in research and
development activities, 6 130 (57.7%) were IT related and 4 502 (42.3%) were non-IT
related.

Chart 1.4 Number of R&D Employees and Freelancers by Branch

Total no. of employees
(Including Freelancers)

Overall

IS
)]
o
N
—
o
(o]
w
N

IT Products and Services_
Suppliers 4186 1 4197

Universities and post-
secondary collages; Research g} 2586 3339
and scientific institutes

Innovative products and

services sy 1194 2019
Other;ﬁ'lﬂ 1077
= R&D (IT related) R&D (Non-T related)
(I) 2000 4000 6OIOO 8600 1 ObOO 12IOOO
Number
1.21 At the time of survey, employers reported that there were 447 R&D vacancies,

accounted for 4.0% of the existing R&D posts. The IT products and services suppliers
reported the highest number of vacancies (189 IT related vacancies), followed by the
universities and post-secondary colleges, research and scientific institutes (117 non-IT related
and 28 IT related vacancies).

Table 1.6 Number of R&D vacancies by Branch
Universities and

Innovative IT Products post-secondary
products and and Services collages; Research

Job category services Suppliers and scientific institutes Others Overall
R&D (Non-IT related) 48 - 117 54 219

(3.9%) ) (4.3%) (7.1%) (4.6%)
R&D (IT related) 1 189 28 10 228

(0.1%) (4.3%) (3.6%) (2.7%) (3.6%)
R&D Total 49 189 145 64 447

(2.4%) (4.3%) (4.2%) (5.6%) (4.0%)

Note: () As a percentage of number of R&D posts (employees and freelancers + vacancies) by job category.
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Manpower projection for 2019-2022

1.22 Based on projected average annual manpower growth, estimated wastage rate of
3%, recent development of the IT sector and industry members’ experience, the Training
Board estimates the annual additional training requirement for IT employees from 2019 and
2022 by job category as shown in Table 1.7.

Table 1.7 Estimated Annual Additional Training Requirement for
IT Employees from 2019 and 2022 by Job Category

Estimated Annual Additional Training

Job Category Requirement for 2019-2022
(Number of IT Employees)
IT Management 140 - 170

IT/Software Development

Telecommunications & Networking

Technical Services 3510-4 290

IT Sales & Marketing

IT Education and Training

Operation Services 1600-1950
Total 5250-6410

Notes: (1)  IT management job titles under various job categories in the 2018 survey were all grouped under the
IT management job category.
(2)  Figures may not add up to their totals due to rounding.

Major Conclusions and Recommendations

1.23 In view of the uncertainty of the global economic situation due to the recent trade
war and Brexit as well as the debt crisis of some European countries, together with the
structural transformation of China, it is likely that the economy of Hong Kong in the coming
year will be slower than previous years with an expected growth rate of 3-4%. However,
Hong Kong still has its competitive advantage as she has a robust ICT infrastructure and is
consistently ranked among the best in the world in terms of digital readiness and internet
access capabilities.? To foster the ICT industry development, the Hong Kong government
has put in place many initiatives, including funding support, provision of infrastructure,
international cooperation and manpower development. The Smart City Blueprint, unveiled
in December 2017, maps out development plans for the next five years to enhance Hong
Kong’s sustainability by making use of innovation and technology. By and large, the need
for the IT services driven by the digital transformation of the local companies coupled with
the value-added applications using the new technologies will continue to sustain the growth
of the industry in the coming years.

2 Hong Kong Trade Development Council Research on Information and Communications Technology (ICT)
industry on 5 July 2018.
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Recommendations

1.24

Based on the short- to medium-term business outlook, and the manpower supply

and demand situation derived from the survey findings, the Training Board recommends the
following measures to all major stakeholders to meet the industry demand:

IT

(i)

The stakeholders of the IT industry should raise the overall images/status of the
industry to attract more people with good potential, particularly, the younger generation
and collaborate with the IT professional bodies to launch promotion campaign to the
students to arouse their interests in pursuing IT careers.

For Employers

(i)

(i)

(iii)

(iv)

Employers are recommended to:

encourage their employees to take the various IT certified professional tests (e.g.
Certified Information Systems Security Professional (CISSP) and the 1SO27001 Lead
Auditor Certification) and attend the specified training courses to meet the
requirements for the certification.

equip their employees with the necessary skills and knowledge such as internet security
and cloud computing and cultivate a life-long learning environment amongst the
employees.

provide more support for the internship, e.g. mentorship, job shadowing, industrial
attachment to enable students/trainees to gain practical working experiences in the
workplace.

consider recruiting more experienced talents from overseas to train up the local IT
workforce in the applications of advanced IT technologies through the Technology
Talent Admission Scheme (Tech TAS) (www.itc.your.hk/en/techitas/).

For Employees

(i)

(i)

Employees are recommended to:

make good use of the various government-subsidised training schemes, e.g.
Reindustrialisation and Technology Trainning Programme (RTTP) and Continuing
Education Fund (CEF), to enhance their skills and to keep abreast of the latest
technologies.

keep updated of the technical knowhow of the new emerging technologies by different
learning modes, including on-line certification courses in e-learning platforms.
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For Training Providers

(i)

(i)

(i)

(iv)

(v)

R&D

(i)

(i)

(iii)

Training providers are recommended to:

increase training places to cope with market needs and to enhance workers’ skills, and
by providing courses with emphasis on employability, IT emerging skills, especially the
internet security, cloud computing technologies and data privacy regulation.

strengthen the collaboration with ASTRI and other leading technology companies to
offer relevant educational programmes of advanced technologies (e.g. Al and Smart
City) to the secondary students so that more students could be encouraged to study IT
related programmes and choose IT as a career.

assist the IT employers to upgrade their employees in advanced IT skills. Retraining
courses could be provided to the IT workforce timely to prepare them for the
re-deployment in taking up duties related to the transformation of IT technologies.

explore to organise some awareness/appreciation courses of advanced IT technologies
to the top management or middle management personnels to facilitate them to keep
abreast of the applications and appreciate the benefits of bringing in such technologies
in their companies.

consider organising some pre-employment and upgrading IT courses to the youngsters
with secondary school qualification such that they could be equipped with the IT skills
to take up the operative and supporting duties.

The training organisation or the Intellectual Property Department of the SAR
Government should organise and offer more training courses related to Intellectual
Property (IP) Management so that the relavant personnels will acquire the know-how
of registration and application of IP rights.

More exchange forum and conference in specific technology areas should be
organised in order for the R&D personnels to share and explore opportunities of
collaboration for further development of their products and services.

R&D companies should strengthen their partnership with the public R&D Centers
to reduce the time for product development by making use of the relevant technology
licenses and making good use of the facilities of the testing laboratories of the
Centers.
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(iv)

(V)

(vi)

In line with the 2018 Policy Address to promote innovation and technology, more
opportunities and incentives as well as support could be provided to the technology
talents to set up their start-up companies.

In order to attract foreign investors to set up their operations in Hong Kong, the
Government should consider to take the initiatives in deploying more resources to
train up R&D talents through the RTTP and promoting R&D activities in Hong Kong.

Manpower survey should be conducted periodically to keep track of the manpower
demand and supply of the sector .
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Il. INTRODUCTION

Background

2.1 The Innovation and Technology Training Board of the Vocational Training Council
is required by its terms of reference to determine the manpower demand of the innovation
and technology sector and to make recommendations to the Council for the development of
training facilities to meet the demand. The Training Board comprises members nominated
by major trade associations, trade unions, professional bodies, educational/training
institutions and government departments. The Training Board’s membership and terms of
reference are listed in Appendices 1 and 2 respectively.

2.2 In pursuance of its terms of reference, the Training Board conducted the 2018
Manpower Survey of the Innovation and Technology Sector from April to June 2018 to
collect up-to-date manpower information with a view to assessing the manpower
requirements and training needs of the innovation and technology sector. This report
presents the findings of the survey concerned.

Survey Objective

2.3 The objective of the Survey is to collect the latest manpower information of the
innovation and technology sector.  Specifically, the survey aims —

(@) to collect up-to-date manpower information by principal jobs in related
disciplines of the innovation and technology sector;

(b) to assess the technical manpower structure;
(c) to forecast training requirements in the near future; and

(d) to recommend to the Council the development of training strategies to meet
such needs.
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Survey Coverage

2.4 The Survey covered the following sectors and branches of the innovation and

technology sector:

Sector Branch Trade Description
Manufacturing 1 Manufacture and repair of computers and peripheral
equipment; manufacture of electronic parts and
components for computer and telecommunications
equipment

2 Other manufacturing (non-IT products)

Innovative Products 3 Innovative products and services

and Services

Electricity, Gas and 4 Electricity, gas and water supply

Water

Construction 5 Construction

Wholesale, Retail and 6 Export trading, import for wholesale, wholesale and
Import/Export Trades, retail sale of computers, computer peripheral equipment
Catering and Hotels and computer software packages

7 Other import and export trades (except import and
export trades of computers, computer peripherals and
software packages)

8 Other wholesale and retail (except wholesale and retail
sale of computers, computer peripherals and software
packages); accommodation and food service activities

Transport and Storage 9 Airline companies

Services 10 Railway and cable transport; public bus services;
licensed and franchised ferry services; vehicular tunnel,
bridge and highway operators

11 Air cargo forwarding services

12 Other transport and storage services

Communications 13 Internet access services
Services 14 Communications services (except internet access
services)

15 Domestic banking units
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Sector Branch Trade Description
16 Real estate brokerage and agency
17 Others (financing, insurance, real estate and business
services)
IT Products and 18 IT related products and services (including consultancy,
Services Suppliers software development, software products, software
support and maintenance services; data processing and
tabulation services; engineering and technical services
of computer facilities management)
Medical and Health 19 Medical, dental and other health care services
Care Services (including Hospital Authority)
Community, Social 20 Universities and post-secondary colleges; research and
and Personal Services scientific institutes (including Hong Kong Examination
and Assessment Authority)
21 Educational institutes other than universities,
post-secondary colleges (excluding Hong Kong
Examination and Assessment Authority)
22 Motion pictures and other entertainment services; and
television/radio stations and studios
23 Others (community, social and personal services); Hong
Kong Productivity Council & Hong Kong Trade
Development Council
Digital Creative Sector 24 Other relevant organisations in the Digital Creative
Sector
Government Bureaux/ 25 Government bureaux/departments

Department Sector
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Sample Design

2.5 The sample design and selection were done by the Census and Statistics
Department (C&SD) of the HKSAR in collaboration with the VTC. To ensure the selection
of a representative sample and to facilitate subgroup analysis, a total of 1 753 establishments
were invited for the survey. Out of this 1 753 establishments, 1 476 were selected by C&SD
from the Central Register of Establishments (CRE)® using a statistically scientific method of
stratified random sampling (comprising strata of establishments by three levels which were
sector, branch and employment size). The remaining 277 companies (supplementary sample)
were recommended for inclusion in the survey by the Training Board. These companies
were prominent companies of other business natures which also employed innovation and
technology employees, digital creative sector and relevant departments of Government.

Questionnaire Design

2.6 Survey data were collected through the use of a structured questionnaire. The
questionnaire was divided into Part A and Part B, where Part A focusing on Research and
Development while Part B focusing on Information Technology. In each part of the
questionnaire, manpower information (number of employees, freelancers, vacancies, etc.) by
principal job was collected.

2.7 Sample of questionnaire, explanatory notes and job descriptions for principal jobs
are given in Appendix 3.

Data Collection Method

2.8 A survey pack, containing a notification letter and a survey questionnaire, together
with an explanatory note and a list of principal jobs with job descriptions, was prepared for
each of the invited establishments. The survey packs were dispatched by mail/email or in
person. Responsible persons of the establishments were asked to provide information
regarding the manpower situation in their establishments at the time of survey.

3 The Census and Statistics Department maintains a computerised Central Register of Establishments
which contains information relating to some 400 000 active establishments in Hong Kong. Information
kept in the Register is updated on a quarterly basis through feedback from various surveys of the
department and administrative returns from relevant government departments.
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2.9 The list of principal jobs was defined by the Training Board with detailed job
description given for each job. While it was understood that the job titles adopted in the
establishments might not be exactly the same as the principal jobs, respondents were required
to report manpower information corresponding to the principal jobs basing on the job
descriptions.

2.10 During the fieldwork period, enumerators made telephone contacts with or visited
individual establishments to assist respondents in completing questionnaires or to collect
completed ones.

Quality Control Measures

211 Various measures were taken to assure the quality of the survey data collected.
These included prior fieldwork preparation, thorough training of fieldwork staff, monitoring
of the fieldwork execution, measures to increase the response rate, checking of the completed
questionnaires, double data entry and validation of the collected data.

Fieldwork Period and Enumeration Results

2.12 The data collection was carried out between April and June 2018. Among the
1 753 sampled establishments, 944 were successfully enumerated and 129 refused, giving an
effective response rate of 88%.* Taking into account (i) the satisfactory response rate of
individual branches, (ii) the fact that majority of prominent and sizeable establishments had
responded to the survey, and (iii) the grossing-up of sample results basing on
statistically-grounded method (except for R&D supplementary samples as mentioned in
paragraph 1.4), it could be concluded that the survey findings presented in this report can
generally reflect the manpower situation of the sector. The response rate achieved for
individual sector was also adequate to produce meaningful breakdown by sector (Table 2.1).

4 The remaining cases were regarded as invalid cases, including establishments which were suspended
operation or had not employed any IT and R&D staff and so on.
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Table 2.1 Number of establishments successfully enumerated by sector

N of Response
Sector Establishments

Sampled Rl
Overall 1753 88.0%
Manufacturing 104 88.3%
Innovative products and services 109 88.4%
Electricity, gas and water 6 80.0%
Construction 71 97.2%
Wholesale, retail and import/export trades, catering and hotel sector 223 87.0%
Transport and storage services 130 90.9%
Communications services 104 91.7%
Financing, insurance, real estate and business services 205 71.2%
IT products and services suppliers 397 89.7%
Medical and health care services 36 83.3%
Community, social and personal services 210 90.1%
Digital creative 78 94.6%
Government bureau/department 80 91.7%

21




I11. SURVEY FINDINGS

A. Information Technology (IT)

I.  Existing Manpower

a) Type of Organisations

3.1 At the time of survey, there were 95 780 persons employed in the principal jobs of
the IT sector in Hong Kong, comprising 94 088 employees and 1 692 freelancers.

3.2 Of those 94 088 employees in the IT sector, slightly more employees were working
in IT & Communications Services Organisations (52 759 employees) than IT Users
Organisations (41 329 employees). The number of IT employees and freelancers by job
category by type of organisation is summed up in Table 3.1. More detailed analysis of the
findings by sector/branch by job category is presented in Appendix 4.

3.3 On the other hand, 1 178 freelancers were employed by IT Users Organisations
while 514 freelancers were employed by IT & Communications Services Organisations.

Table 3.1 Number of IT Employees and Freelancers by Job Category by Type of Organisation

IT & Communications

Services Organisations | IT Users Organisations Overall
Job category EM FL Sub-total | EM FL Sub-total { EM FL  Sub-total
General IT Management 662 - 662 801 - 801 1463 - 1463
IT/Software Development 17751 44 17795 {12480 58 12538 130231 102 30333
Telecommunications and Networking 5346 - 5 346 619 8 627 595 8 5973
Technical Services* 10244 156 10400 379 14 3810 {14040 170 14210
Operation Services 5157 311 5468 18630 1086 19716 :23787 1397 25184
IT Education and Training 86 - 86 3848 10 3858 3934 10 3944
IT Sales and Marketing 833% 1 8 336 205 2 207 8540 3 8543
Research and Development (IT related) 5178 2 5180 950 - 950 6128 2 6 130
Total 52759 514 53273 141329 1178 42507 {94088 1692 95780

[55.6%0] [44.4%)]

Notes:
1) EM Number of IT employees (excluding freelancers).
2) FL Number of freelancers.
3) + Technical services include job categories IT security, database, systems programming and field support.

4y [ 1] As a percentage of number of IT employees and freelancers in the whole economy.
5)  Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.
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3.4 As regards the job categories, 30 333 persons (31.7%) were engaged in I1T/software
development, 25 184 persons (26.3%) in operation services, 14 210 persons (14.8%) in
technical services, 8 543 persons (8.9%) in IT sales and marketing, 6 130 persons (6.4%) in
research and development (IT related), 5 973 persons (6.2%) in telecommunications and
networking, 3 944 persons (4.1%) in IT education and training and 1 463 persons (1.5%) in
general IT management.

35 Chart 3.1 shows that majority of employees in IT & Communications Services
Organisations engaged in IT/Software development, Technical Services and IT Sales and
Marketing while for IT Users Organisations, over 75% of staff engaged in IT/Software
development and Operation services.

Chart 3.1 Manpower Structure by Job Category (As in April 2018)

IT & Communications Services

IT Users Organisations Total Organisations
(42507) (95780) (53273)

12536 [N 1Sotware Development [ 17795
(

30333 31.7%)

19716 | Operation Services 5468
(25184 - 26 3%)

3810 | Technical Services 10400
(14210 - 14.8%)

207 | IT Sales and Marketing 8336
(8543 ; 8.9%)

950 l Research and Development _ 5180

(IT related) (6130 ; 6.4%)

827 | Telecommunications and 5346
Networking (5973 ; 6.2%)

3858 | IT Education and Training | 86
(3044 - 4.1%)

801 l General IT Management I 662
(1463 ; 1.5%)

Notes:

1) () Figures in brackets are number of employees + freelancers and percentage of total.

2)  Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.
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3.6 To compare with the survey of 2016, the total manpower in the IT sector has
increased from 87 794 to 95 780 (a growth of 9.1%). A significant increase (+8 601) in
number of employees was noted for IT & Communications Services Organisations but the
number of freelancers was slightly decreased (-183). For IT Users Organisations, no
significant change in employees and freelancers was noted. More detailed analysis of the
findings by type of organisations by branch is presented in Appendix 5.

Table 3.2  Comparison of the Number of IT Employees (including Freelancers)
in the 2016 and 2018 Surveys by Type of Organisation

IT & Communications
Services Organisations | 1T Users Organisations Overall
2016 2018 2016 2018 2016 2018
Total 44 672 53273 43122 42 507 87 794 95 780
(+19.3%) (-1.4%) (+9.1%)
- Employees 43 975 52759 41971 41329 85946 94 088
- Freelancers 697 514 1151 1178 1848 1692

Notes:

1) () Figures in brackets are percentage changes over the previous survey.

2)  Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.

3.7 The total manpower in the IT sector has increased from 87 794 in April 2016 to
95780 in April 2018 (a growth of 9.1% or 7 986 IT employees and freelancers). The
increase in number of IT employees and freelancers was mainly attributed to the growth in
job categories of operation services (a growth of 5 519 employees and freelancers),
IT/software development (a growth of 2 841 employees and freelancers) and IT sales and
marketing (a growth of 1 366 employees and freelancers). It was, however, worth noting
that a decrease was recorded for technical services (a decline of 1 490 employees and
freelancers) as shown in Table 3.3.

3.8 With respect to the manpower in IT & Communications Services Organisations, an
increase of 8 601 employees and freelancers (+19.3%) was recorded. The increase in
number of employees and freelancers was found mainly in job categories of IT/software
development (a growth of 6 694 employees and freelancers) and IT sales and marketing (a
growth of 1 311 employees and freelancers).

3.9 As regards the manpower in IT Users Organisations, though there was an increase
in job category of operation services (a growth of 5 292 employees and freelancers), such
increase was compensated by a general decrease recorded in other job categories, particularly
in IT/software development (a decline of 3 853 employees and freelancers) and technical
services (a decline of 1 407 employees and freelancers).
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Table 3.3  Changes in the Number of IT Employees (including Freelancers)
by Job Category by Type of Organisation Between 2016 and 2018

IT & Communications
Services Organisations IT Users Organisations Overall
Increase / Increase / Increase /
Job category 2016 2018 Decrease | 2016 2018 Decrease | 2016 2018 Decrease
General IT Management 448 662 +214 1029 801 -228 1477 1463 -14
(+47.8%) (-22.2%) (-0.9%)
IT/Software Development* | 16281 22975 +6694 | 17341 13488 -3 853 33622 36463 +2 841
(+41.1%) (-22.2%) (+8.4%)
Telecommunications and 5036 5346 +310 1390 627 -763 6 426 5973 -453
Networking (+6.2%) (-54.9%) (-7.0%)
Technical Services 10483 10400 -83 5217 3810 -1407 15700 14210 -1490
(-0.8%) (-27.0%) (-9.5%)
Operation Services 5241 5468 +227 14424 19716 +5292 119665 25184  +5519
(+4.3%) (+36.7%) (+28.1%)
IT Education and Training 158 86 =72 3569 3858 +289 3727 3944 +217
(-45.6%) (+8.1%) (+5.8%)
IT Sales and Marketing 7025 8336 +1 311 152 207 +55 7177 8543 +1 366
(+18.7%) (+36.2%) (+19.0%)
Total 44672 53273 +8601 | 43122 42507 -615 87794 095780  +7986
(+19.3%) (-1.4%) (+9.1%)

Notes:

1) () Growth rate as percentage of number of IT employees (including freelancers) in the same job category and type of organisation
in 2016.

2) *For the figure of 2018, "Research and Development (IT related)" was included in "IT/Software Development".

3) Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3(selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.

b) Sectors

3.10 With respect to the manpower by Sector, 37 739 employees and freelancers (39.4%)
were working in the IT products and services suppliers sector, followed by the financing,
insurance, real estate and business services sector (12 158 employees and freelancers or
12.7%), and the community, social and personal services sector (11 727 employees and
freelancers or 12.2%).
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Chart 3.2 Distribution of IT Employees (including Freelancers) by Sector
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Notes: '
1) () as number of IT employees (including freelancers)
2) Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3(selected), 6, 13, 14, 18
and 24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.
3.11 Table 3.4 summing up the number of IT employees and freelancers by sector by
job category.
Table 3.4  Number of IT Employees (including Freelancers) by Sector by Job Category
a) IT manpower (excluding Research and Development (IT related))
Telecommu- IT
nications Education IT Sales
General IT IT/ Software and Technical Operation and and

Sector Management Development Networking Services Services Training Marketing Total
Manufacturing 41 320 138 570 1128 - 35 2232
Innovative products and services 13 344 12 16 112 - 259 756
Electricity, Gas and Water 8 167 15 66 64 - - 320
Construction 16 131 36 27 528 - - 738
Wholesale, Retail and 244 2806 218 2515 6 669 22 3828 16 302

Import/Export Trades

(WRIE), Catering and Hotels
Transport and Storage Services 20 780 24 111 1290 - - 2225
Communications Services 38 656 1518 1333 699 - 1369 5613
Financing, Insurance, Real 191 4702 167 1690 5388 - - 12 138

Estate and Business Services
IT Products and Services 588 15 485 3571 7016 3821 66 3006 33553

Suppliers
Medical and Health Care 9 858 8 11 180 - - 1 066

Services
Community, Social and Personal 160 1605 117 707 4518 3856 11 10974

Services
Digital Creative 8 481 2 8 26 - 35 560
Government 127 1998 147 140 761 - - 3173

Bureaux/Departments
Total 1463 30333 5973 14 210 25184 3944 8 543 89 650
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b) IT manpower (Research and Development (IT related) only)

Sector Number of Employees

Innovative products and services 825

IT Products and Services Suppliers 4186

Universities and post-secondary colleges; Research and scientific institutes 753

Others 366

Total 6 130

3.12 The survey shows that IT manpower concentrated on the following sector and job

category, accounted for about half of the total IT employment:

I T/software development
- IT products and services suppliers sector (15 485 employees and freelancers)

Telecommunications and networking
- IT products and services suppliers sector (3 571 employees and freelancers)

Technical services
- IT products and services suppliers sector (7 016 employees and freelancers)

Operation services

- WRIE, catering and hotels sector (6 669 employees and freelancers)

- Financing, insurance, real estate and business services sector (5 388 employees and
freelancers)

- Community, social and personal services sector (4 518 employees and freelancers)

IT Education and Training
- Community, social and personal services sector (3 856 employees and freelancers)

IT sales and marketing
- WRIE, catering and hotels sector (3 828 employees and freelancers)
- IT products and services suppliers sector (3 006 employees and freelancers)

Research and Development (IT related)
- IT products and services suppliers sector (4 186 employees and freelancers)

3.13 As compared with the 2016 survey findings in Table 3.5, number of companies and
employees covered by the Survey had increased by 412 (by 0.5%) and 209 322 (by 8.4%)
respectively.
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3.14

IT & Communications Services Organisation increased by 19.3% (by 8 601).

With respect to type of organisations, number of IT employees and freelancers in

It was,

however, worth noting that a slightly decrease was recorded (-1.4%) for IT Users

Organisations.

employment size of company by sector are presented in Appendices 6 and 7.

More detailed analysis of data by job category/title by sector/branch and by

Table 3.5 Comparison of the Number of IT Employees (including Freelancers) and Companies
Covered in the 2016 and 2018 Surveys by Type of Organisation by Sector

No. of Companies

No. of Employees

No. of IT Employees

Covered by the Covered by the (including
Survey Survey Freelancers)

Sector 2016 2018 2016 2018 2016 2018
IT & Communications Services Organisation 6231 8 655 101347 133295 44 672 53273

[+38.9%] [+31.5%] [+19.3%]
Manufacturing (IT-products) 446 602 1918 2545 1318 1114
Innovative products and services (IT) * N/A 35 N/A 1755 N/A 1152
Wholesale, Retail and Import/Export Trades of the 570 633 16 235 15 853 7500 6 924
Computer Products and Software Packages
Communications Services 335 345 34 453 41 390 5223 5619
IT Products and Services Suppliers 4 809 6 965 47 222 70 398 30013 37739
Digital Creative 71 75 1519 1354 618 725
IT Users Organisations 78 135 76123 12384598 2561972 43122 42 507

[-2.6%] [+7.4%] [-1.4%]
Other Manufacturing (non-1T products) 2101 3123 99 820 92 142 1690 1216
Innovative products and services (non-1T) * N/A 70 N/A 3532 N/A 429
Electricity, Gas and Water 7 9 7936 5893 390 320
Construction 5397 7136 120470 159 712 473 743
Wholesale, Retail and Import/Export Trades (WRIE), | 41023 33460 781354 821585 8 995 9428
Catering and Hotels
Transport and Storage Services 5902 6 026 196 833 218 957 1990 2225
Financing, Insurance, Real Estate and Business 10 459 13671 474 526 569 235 15726 12 158
Services
Medical and Health Care Services 2183 2338 105570 110987 1077 1 066
Community, Social and Personal Services 10 984 10 212 418 592 399 555 10 040 11727
Government Bureaux/Departments 79 78 179497 180374 2741 3195
Total 84 366 84778 12485945 2695267 87794 95 780

[+0.5%] [+8.4%] [+9.1%]
Notes:

1)  * The branch "Innovative products and services" was newly included in the 2018 survey.

2 [1]

Figures in square brackets are percentage changes over the previous survey.

3)  Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and
24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.
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Prominent Principal Jobs

3.15 Overall speaking, around half of IT manpower were engaged in the prominent
principal jobs as listed in the following table.

Table 3.6 Prominent Principal Jobs by Type of Organisation

% of IT

Type of Organisations Prominent Principal Jobs
manpower covered

Programmer/ Analyst Programmer/ Software Engineer 46%

Sales/ Marketing Representative/ Account Manager/ Product Promotion
Representative

Field Technician
User Support/ Co-ordinator

IT & Communications
Services Organisations

User Support/ Co-ordinator 52%
Programmer/ Analyst Programmer/ Software Engineer

IT Users Organisations

User Support/ Co-ordinator 50%
Programmer/ Analyst Programmer/ Software Engineer

Overall Sales/ Marketing Representative/ Account Manager/ Product Promotion
Representative

Field Technician

Note:
Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and 24;
(ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.

c) Job Nature

3.16 The majority of IT employees and freelancers were engaged in job nature related to
operation and technical support (45.9%) and application development/engineering (27.2%).
More detailed analysis of the findings by job nature by sector/branch is presented in Appendix
8.

Table 3.7 Percentage Distribution of IT Employees (including Freelancers)
by Job Nature by Type of Organisation

IT & Communications IT Users
Job Nature Services Organisations ~ QOrganisations Overall
Teaching in Academic and Education Institutions 0.3% 10.6% 4.9%
Product Development / Engineering 8.7% 4.6% 6.9%
(i.e. developing core technologies, products and services)
Application Development / Engineering 27.5% 26.8% 27.2%
(i.e. using technologies, products and services to develop
applications to meet the business needs)
Operation and Technical Support 38.8% 54.8% 45.9%
Research and Development (IT related) 9.7% 2.2% 6.4%
Others (e.g. IT Sales and Marketing) 14.9% 0.9% 8.7%

Notes:

1) Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18
and 24; (ii) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.

2) Overall figures in brackets may not add up to 100% due to rounding.
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ii.  Existing Vacancies

3.17 At the time of survey, there were 3 231 IT vacancies*, representing a vacancy rate
of 3.3% of the existing IT posts. The IT products and services suppliers sector reported the
highest number of vacancies (1 723 vacancies)*, followed by the financing, insurance, real
estate and business services sector (457 vacancies) and the WRIE, catering and hotels sector
(366 vacancies).

3.18 In terms of job category, the vacancies concentrated on IT/software development
(1 502 vacancies), followed by operation services (635 vacancies) and technical services (399
vacancies).

Table 3.8 Number of Existing IT Vacancies by Sector by Job Category

a) IT Vacancies (excluding Research and Development (IT related))

1T/ Telecommu- IT Sales
General IT Software  nicationsand Technical Operation IT Education and
Sector Management Development Networking Services Services and Training Marketing Total
Manufacturing - 12 - 36 18 - - 66
(3.6%) - (5.9%) (1.6%) - -
Innovative products and services - 25 1 - 5 - 9 40
(6.8%) (7.7%) - (4.3%) - (3.4%)
Electricity, Gas and Water - 4 - 6 - - - 10
- (2.3%) - (8.3%) - - -
Construction - 9 - - 36 - - 45
- (6.4%) - - (6.4%) - -
Wholesale, Retail and 2 86 2 33 177 - 66 366
Import/Export Trades (0.8%) (3.0%) (0.9%) (1.3%)  (2.6%) - (1.7%)
(WRIE), Catering and Hotels
Transport and Storage Services - 3 - - 6 - - 9
(0.4%) - - (0.5%) - -
Communications Services - 25 37 12 11 - 6 91
- (3.7%) (2.4%) (0.9%)  (1.5%) - (0.4%)
Financing, Insurance, Real - 267 7 49 134 - - 457
Estate and Business Services - (5.4%) (4.0%) (2.8%) (2.4%) - -
IT Products and Services - 880 100 254 95 - 205 1534
Suppliers - (5.4%) (2.7%) (3.5%) (2.4%) - (6.4%)
Medical and Health Care - 24 - - 11 - - 35
Services - (2.7%) - - (5.8%) - -
Community, Social and 2 22 2 5 134 8 1 174
Personal Services (1.2%) (1.4%) (1.7%) (0.7%) (2.9%) (0.2%) (8.3%)
Digital Creative - 47 - - - - 4 51
- (8.9%) - - - - (10.3%)
Government 11 98 4 4 8 - - 125
Bureaux/Departments (8.0%) (4.7%) (2.6%) (2.8%) (1.0%) - -
Total 15 1502 153 399 635 8 291 3003
(1.0%) (4.7%) (2.5%) (2.7%) (2.5%) (0.2%) (3.3%)

b) IT Vacancies (Research and Development (IT related) only)

Sector Number of Vacancies
Innovative products and services 1 (0.1%)
IT Products and Services Suppliers 189 (4.3%)
Universities and post-secondary colleges; Research and scientific institutes 28 (3.6%)
Others 10 (2.7%)
Total 228 (3.6%)
Notes:

1) ( )Asa percentage of number of IT posts (employees and freelancers + vacancies) by sector by job category.
2) *Vacancies included Research and Development (IT related).
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3.19 2 048 vacancies (63.4%) were reported by IT & Communication Services
Organisations, and 1 183 vacancies (36.6%) were reported by IT Users Organisations. The
corresponding figures were 1 570 vacancies (59.7%) and 1 059 vacancies (40.3%) in the
2016 survey findings.

Chart 3.3 Distribution of IT Job Vacancies by Type of Organisation (2018 vs 2016)

Total
v Number of
Year IT Vacancies
2018 1183 (36.6%) 3 231
2016 1059 (40.3%) 2 629
0 500 1000 1500 2000 2500 3000 3500
Number
B |T & Communications Services Organisations IT Users Organisations

3.20 As compared with the 2016 survey findings, the vacancy rate has slightly increased
from 2.9% (2 629 vacancies) to 3.3% (3 231 vacancies). The vacancy rate was particularly
high for the digital creative sector (6.9%) and the construction sector (5.7%), both of which
exhibited an increase over the 2016 survey findings. It might be attributable to the demand
for more user interface design and Building Information Modelling (BIM) professionals in
respective sector. More detailed analysis of the findings by sector/branch by job category is
presented in Appendix 9.

Table 3.9 Comparison of the IT Vacancies by Sector between 2016 and 2018

2018 2016
Vacancy Vacancy
Sector Vacancies Rate Vacancies Rate
Manufacturing 72 3.0% 76 2.5%
Innovative products and services * 41 2.5% N/A N/A
Electricity, Gas and Water 10 3.0% 3 0.8%
Construction 45 5.7% 15 3.1%
Wholesale, Retail and Import/Export Trades (WRIE), 366 2.2% 165 1.0%
Catering and Hotels
Transport and Storage Services 9 0.4% 7 0.4%
Communications Services 91 1.6% 193 3.6%
Financing, Insurance, Real Estate and Business Services 457 3.6% 413 2.6%
IT Products and Services Suppliers 1723 4.4% 1269 4.1%
Medical and Health Care Services 35 3.2% 56 4.9%
Community, Social and Personal Services 202 1.7% 337 3.3%
Digital Creative 54 6.9% 21 3.3%
Government Bureaux/Departments 126 3.8% 74 2.6%
Total 3231 3.3% 2629 2.9%

Notes:
1) Vacancy Rate as a percentage of number of IT posts (employees and freelancers + vacancies).
2)  *The sector "Innovative products and services" was newly included in the 2018 survey.
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iii. Existing Manpower Demand

3.21 Taking the existing employees, freelancers and vacancies altogether, there were a
total of 99 011 IT posts at the time of survey. Among the various principal jobs, user
support/coordinator accounted for the highest percentage of IT manpower demand (19.3%),
followed by programmer/analyst programmer/software engineer (17.5%) and sales/marketing
representative/account manager/product promotion representative (7.1%).

Table 3.10  Percentage Distribution of IT Manpower Demand by Principal Job

IT Employees
(including IT Total IT

Principal Job Ereelancers) Vacancies Demand
IT Director/MIS Director/Head of IT/CIO 1.4% 0.5% 1.3%
CTO 0.2% - 0.2%
Systems Development Manager 1.8% 1.2% 1.8%
IT Architect/Business Analyst 0.9% 0.6% 0.9%
Project Manager/Project Leader 4.2% 3.0% 4.1%
UX Designer 2.8% 3.8% 2.9%
Programmer/Analyst Programmer/Software Engineer 17.0% 31.5% 17.5%
Web Designer/Developer 1.4% 1.5% 1.4%
Quality Assurance Specialist/Software Assurance Specialist/Engineer/IT Systems 0.6% 1.6% 0.7%

Auditor
Software Product Engineer 0.5% 0.2% 0.4%
Software/Firmware Product Designer/Product Analyst/ Developer/Software Product 0.9% 1.0% 0.9%

Manager
Technical Writer 0.2% 0.2% 0.2%
Computer Game Designer/Artist/Developer/ Computer Graphic Designer/Artist/ 1.5% 1.9% 1.5%

Computer Animator/Web Graphic Designer/ Visual Effects Designer
Telecommunications Manager/ Networking Manager 0.3% 0.2% 0.3%
Telecommunications Consultant// /Network Consultant 0.9% 0.2% 0.9%
Telecommunications Engineer/ Network Engineer 2.4% 4.0% 2.5%
Network Administrator/Network Officer 2.6% 0.4% 2.5%
IT Security Specialist/ Information Security Specialist/Information Security Officer 1.2% 1.1% 1.2%
Database Administrator/ Data Warehouse Administrator/ Database Designer 0.7% 0.3% 0.7%
Systems Programmer (in-house/vendor environment)/Systems Engineer 4.4% 2.3% 4.3%
Customer Engineering Manager/ Services Support Manager 0.9% 1.1% 0.9%
Customer Service Engineer/Field Engineer 1.5% 1.5% 1.5%
Field Technician 6.2% 6.1% 6.2%
Computer Operations Manager 1.0% 0.2% 1.0%
Help Desk Supervisor 0.4% 0.3% 0.4%
Help Desk Representative/ Customer Service Officer/ Representative 1.7% 1.3% 1.7%
Computer Operations Supervisor/Operations Support Supervisor 1.4% 1.0% 1.4%
Computer Operator/Systems Operator 2.4% 0.6% 2.4%
User Support/ Co-ordinator 19.4% 16.2% 19.3%
Lecturer/ Professor/ Training Officer 2.5% 0.2% 2.5%
IT Trainer/IT Instructor 1.6% - 1.5%
Sales/Marketing Director/ Account Director/ Sales/ Marketing Manager 1.8% 1.9% 1.8%
Sales/Marketing Representative/ Account Manager/ Product Promotion 7.1% 7.1% 7.1%

Representative
R&D Researcher/R&D Scientist/R&D Engineer 2.5% 1.9% 2.5%
R&D Technician 2.8% 4.9% 2.9%
R&D Supporting Staff 1.0% 0.2% 1.0%
Total 100.0% 100.0%  100.0%

Note: Figures may not add up to the total due to rounding.
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iv. Staff Seconded from Contractor Company

3.22 At the time of survey, there were 4 148 seconded IT staff from contractor
companies (578 and 3 570 from IT & Communications Services Organisations and IT Users
Organisations respectively). In terms of the ratio of IT seconded staff to IT employees, such
ratio was comparatively high for the medical and health care services sector (46.2%) and the
Government Bureaux/Departments sector (43.6%).

Table 3.11 Number of IT Staff Seconded from Contractor Company(ies) and Number of Companies with
IT staff Seconded from Contractor Company(ies)

Number of
Number of  companies with
Number of IT  Number of IT  seconded IT IT staff
staff seconded employees and staff as a seconded from
from contractor freelancersat  percentage of contractor
Sector company time of survey 1T employees company
IT & Communications Services Organisations
Manufacturing (IT products) 20 1016 2.0% 2
Innovative products and services - 477 - -
Wholesale, Retail and Import/Export Trades of the 462 6 874 6.7% 13
Computer Products and Software Packages
IT Products and Services Suppliers 95 33553 0.3% 52
Digital Creative 1 560 0.2% 1
Communications Services - 5613 - -
Sub-total 578 48 093 1.2% 68
IT Users Organisations
Other Manufacturing (non-IT products) - 1216 - -
Innovative products and services - 279 - -
Electricity, Gas and Water - 320 - -
Construction 20 738 2.7%
Wholesale, Retail and Import/Export Trades 274 9428 2.9%
(WRIE), Catering and Hotels
Transport and Storage Services 254 2225 11.4% 40
Financing, Insurance, Real Estate and Business 327 12 138 2.7% 39
Services
Medical and Health Care Services 492 1066 46.2% 1
Community, Social and Personal Services 819 10974 7.5% 191
Government Bureaux/Departments 1384 3173 43.6% 34
Sub-total 3570 41 557 8.6% 310
Total 4148 89 650 4.6% 378
Notes:

Type of Organisations refers to (i) “IT & Communications Services Organisations” includes Branches 1, 3 (selected), 6, 13, 14, 18 and 24;
(i1) “IT Users Organisations” includes Branches 2, 3 (selected), 4-5, 7-12, 15-17, 19-23 and 25.
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v. Annual Remuneration Package, Academic Qualification and Relevant Years of IT
Experience

3.23

The average annual remuneration package of employees reveals that employers
continue to offer competitive wages to secure and retain highly-skilled IT professionals.
Appendix 10 shows that the average annual remuneration package of IT employees
(excluding freelancers) by job title.

Table 3.12 Distribution of Average Annual Income Range

$1,080,001 or $600,001- $360,001- $240,001- $100,001- $100,000 or
more $1,080,000 $600,000 $360,000 $240,000 below
Overall 1.6% 10.1% 22.2% 41.4% 24.4% 0.2%

Chart 3.4 Cumulative percentage of average annual income range of IT Employees, 2016 and 2018
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3.24 As expected, the IT sector is one of the most knowledge-intensive sectors and
therefore employers generally preferred their IT employees to have tertiary level
qualifications for most of the IT jobs. Around 47% of IT posts were preferred to have first
degree or above qualifications and 32% to have sub-degree qualification.

Table 3.13  Distribution of Preferred Academic Qualification
Postgraduate First Degree Sub-degree Senior Secondary and below
Overall 1.6% 44.9% 31.8% 21.7%
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3.25 It was, however, worth noting that the percentage of IT posts which were preferred
to have tertiary level qualifications or above has decreased (79% in 2018 survey vs 86% in
2016 survey). Detailed findings on the preferred academic qualification of IT posts by job
title are given in Appendix 11.

Chart 3.5 Profile of IT Manpower by Preferred Academic Qualification (2018 vs 2016)

Total number
of IT posts

2018 - 3% e 2% 99 011

Year

2016 28% 56% 2% 90 423

0% 20% 40% 60% 80% 100%
Percentage of IT Posts

= Senior Secondary and below = Sub-degree  First Degree = Postgraduate

3.26 About 30% of IT posts were preferred to have relevant experience of 5 years or
above and around 46% of IT posts were preferred to have 2 years to 5 years. Details
showing the employers’ preferred relevant years of IT experience of IT posts by job title are
given in Appendix 12.

Table 3.14  Distribution of Preferred Relevant Years of Experience

10 years or above 5 years to less than10 2 years to less than 5 Less than 2 years
years years
Overall 5.3% 25.1% 46.2% 23.4%
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Chart 3.6 Profile of IT Manpower by Preferred Relevant Years of Experience (2018 vs 2016)

Year Total number
of IT posts

2018 - 46% 25% 5% 99 011

2016 43% 31% 9% 90 423

0% 20% 40% 60% 80% 100%
Percentage of IT Posts

u L essthan 2 years 2 years fo less than 5 years
5 years to less than10 years 10 years or above
3.27 It was worth noting that increased preference for employees of less than 2 years of

experience was surveyed from employers in the level of both supervisor & middle
management as well as operative and supporting staff.

vi. Staff Turnover and Recruits

3.28 Employers reported that 8 270 IT employees (or 8.9% of total IT posts) had left
their companies in the past 12 months. The IT products and services suppliers sector has the
largest number of IT employees (4 120) leaving the companies, followed by the financing,
insurance, real estate and business services sector (1 362) and the WRIE, catering and hotels
sector (1 182).

3.29 In addition, employers also revealed that 234 IT employees (or 0.3% of total IT
posts) had left the companies due to retrenchment.
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Table 3.15 Number of IT employees leaving the company in the past 12 months

% of number % of number
of IT employees| Employer’s of IT employees
(including decision on (including
Sector Total freelancers) | retrenchment  freelancers)
Manufacturing 130 5.7% 6 0.3%
Innovative products and services 73 9.2% 2 0.3%
Electricity, Gas and Water 52 15.8% - -
Construction 57 7.3% - -
Wholesale, Retail and Import/Export Trades (WRIE), 1182 7.1% 14 0.1%
Catering and Hotels

Transport and Storage Services 117 5.2% 11 0.5%
Communications Services 272 4.8% - -
Financing, Insurance, Real Estate and Business Services 1362 10.8% - -

IT Products and Services Suppliers 4120 11.7% 198 0.6%
Medical and Health Care Services 37 3.4% - -
Community, Social and Personal Services 637 5.7% 2 0.02%
Digital Creative 48 7.9% - -
Government Bureaux/Departments 183 5.5% 1 0.03%
Total 8270 8.9% 234 0.3%

Note: Number of IT employees excluded Research and Development (IT related).

3.30 The turnover rate as a percentage of number of IT posts was 8.9% (8 270) in April
2018. The turnover rate was the highest for the electricity, gas and water sector (15.8%),
followed by the IT products and services suppliers sector (11.7%) and the financing,
insurance, real estate and business services sector (10.8%).

3.31 In 2017/18, 9 279 IT employees (or 10.4% of total IT employees) were recruited,
including 7 921 (8.8%) experienced persons and 1 070 (1.2%) fresh graduates from Hong
Kong, and 205 (0.2%) experienced persons and 83 (0.1%) fresh graduates outside Hong
Kong.

3.32 The recruitment of non-locally and locally trained fresh graduates was in a ratio of
1 to 13 (as compared with a ratio of 1 to 4 in the 2016 survey) and the recruitment of
non-locally and locally experienced persons was in a ratio of 1 to 39 (as compared with a
ratio of 1 to 15 in the 2016 survey).

Recruitment Number of Fresh Graduate | Number of Experienced Persons
Local 1070 (1.2%) 7921 (8.8%)
Overseas 83 (0.1%) 205 (0.2%)

Total 9279
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Table 3.16 Recruitment Pattern and Internal Promotion of IT Employees in the Past 12 Months by

Sector
Source of Recruitment
Fresh Experienced Experienced
graduate of Fresh person person IT employees
aHong graduate of recruited recruited promoted in
Kong anon-HK  from Hong outside Hong. the past 12
Sector institution institution Kong Kong Overall months
Manufacturing - 117 (52%) - - 117 (52%) - -
Innovative products and services 7 (0.9%) 1 (0.1%) 79 (104%) 1 (0.1%) 88 (11.6%) | 62 (8.2%)
Electricity, Gas and Water 20 (6.3%) - - 14 (44%) - - 34  (10.6%) 8 (25%)
Construction 1 (01%) - - 39  (5.3%) - - 40 (5.4%) 28 (3.8%)
Wholesale, Retail and 202 (1.2%) 7 (*) 1102 (68%) 30 (0.2%) 1341 (8.2%) | 175 (1.1%)
Import/Export Trades
(WRIE), Catering and Hotels
Transport and Storage Services 14 (0.6%) - - 94  (4.2%) - - 108  (4.9%) 7 (0.3%)
Communications Services 72 (13%) 9 (02%) 313 (5.6%) 36 (0.6%) 430 (7.7%) | 421 (7.5%)
Financing, Insurance, Real 101 (0.8%) 47 (0.4%) 1334 (11.0%) 12 (0.1%) 1494 (12.3%) | 239 (2.0%)
Estate and Business Services
IT Products and Services 592 (1.8%) 7 (*) 3798 (11.3%) 13 (*) 4410 (13.1%) | 486 (1.4%)
Suppliers
Medical and Health Care - - - - 85 (8.0%) - - 85  (8.0%) 37 (3.5%)
Services
Community, Social and Personal 19 (02%) 8 (0.1%) 555 (5.1%) 113 (1.0%) 695 (6.3%) | 112 (1.0%)
Services
Digital Creative 20 (36%) 2 (0.4%) 43 (7.7%) - - 65 (11.6%) | 14 (25%)
Government 22 (07%) 2 (0.1%) 348 (11.0%) - - 372 (11.7%) | 101 (3.2%)
Bureaux/Departments
Total 1070 1.2%) 83 (0.1%) 7921 (8.8%) 205 (0.2%) 9279 (10.4%) | 1690 (1.9%)
Notes:

1) () Asa percentage of number of IT employees (including freelancers) by sector.
2) * Less than 0.05%.
3) Number of IT employees excluded Research and Development (IT related).

3.33 In the survey, employers who had recruited or tried to recruit IT employees in the
past 12 months were asked to indicate the major difficulties encountered in recruitment. A
total of 2 428 companies had encountered difficulties in recruitment of IT employees.
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Table 3.17  Number of companies whether having recruited/tried to recruit IT employees and
encountered difficulties in recruitment in the past 12 months

Encountered No encountered  Total of companies
difficulties in difficulties in whether having
Sector recruitment recruitment recruited
Manufacturing 16 25 41
Innovative products and services 24 10 34
Electricity, Gas and Water - 2 2
Construction 35 3 38
Wholesale, Retail and Import/Export Trades (WRIE), 452 749 1201
Catering and Hotels
Transport and Storage Services 32 7 39
Communications Services 35 20 55
Financing, Insurance, Real Estate and Business Services 162 249 411
IT Products and Services Suppliers 1489 555 2044
Medical and Health Care Services 1 5 6
Community, Social and Personal Services 154 178 332
Digital Creative 14 6 20
Government Bureaux/Departments 14 25 39
Overall 2428 1834 4 262
3.34 The major difficulties encountered were ‘“candidates lacked the relevant

b

skills/experience” (44.7%), “candidates found the remuneration package not attractive’
(13.9%) and ““candidates lacked the relevant academic qualification and credential” (10.2%).
More detailed analysis of the findings by employment size of company and by sector are
shown in Appendices 13 and 14.

Chart 3.7  Percentage of Companies having Encountered Difficulties in Recruitment of IT Employees

Difficulty

Candidates lacked the relevant skills/experience 44.7%

Candidates found the remuneration package not
attractive

Candidates lacked the relevant academic qualification
and credential

Candidates' language skills (including Putonghua) were
not up to expectation

Others (e.g. No such candidates applied)

No difficulties 43.0%
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vii. Training

3.35 A comparison of the top ten essential skills’lknowledge in 2016 and 2018 (ranked in
descending order of popularity) reported by employers to have training needs for IT
employees is shown in Table 3.18. More detailed analysis of the findings by principal job
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on the training needs of existing IT employees in the next 12 months is presented in Appendix
15.

Table 3.18 Comparison of the Top Ten Essential Skills / Knowledge between 2016 and 2018

Type of Skills / Knowledge Rank of 2018  Rank of 2016
Virtualisation and Cloud Computing 1 2
Information and System Security 2 1
Internet/Intranet/Web Development 3 5
Mobile Computing 4 12
Java and Object-Oriented Technology 5 13
Project Management and Design 6 11
Windows Platform Technology 7

Networking/Data Communications 8

Linux/Unix & Open Source 9 17
e-Learning Technology and Development 10 7

Remark:  Analysed by types of organisation, the top three essential skills are i) Virtualisation and Cloud Computing, ii)
Internet/Intranet/Web Development, and iii) Data Science and Data Analytics for IT & Communication Services
Organisations whilst those for IT Users Organisations, the top three essential skills include i) Information and
System Security, ii) Virtualisation and Cloud Computing, and iii) Java and Object-oriented Technology.

3.36 The Training Board observes that the top two essential skills/knowledge in 2016
and 2018 are quite similar and considers that employers have the priority to train up IT staff
in cloud computing and information security to meet the urgent need of enhancing the daily
operation and meeting the data security compliances. The Training Board urges the
employers to provide opportunities for the retraining of staff to cope with the transformation
of new technologies.

viii. Employers’ Forecast Growth

3.37 Taking employees, freelancers and vacancies altogether, there were a total of
99 011 IT posts at the time of survey. Employers in general anticipated their IT manpower
situation in April 2019 to be similar to that in 2018. The forecast number of IT posts will be
99 126 in April 2019, merely increased by 0.1%. More detailed analysis of the findings on
the number of posts is presented in Appendix 16.
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Table 3.19 Employers’ Forecast of IT Manpower Demand by April 2019 by Job Category

Number of IT
employees April 2019 April 2019
Number of IT  (including Number of  Forecast IT  Forecast IT
posts* as of  freelancers) vacanciesin  Manpower  Manpower
Job category April 2017 in April 2018  April 2018 Growth Demand*
General IT Management 1472 1463 15 +1 1479
IT/Software Development 31292 30333 1502 +86 31921
Telecommunications and Networking 6 083 5973 153 0 6 126
Technical Services 14 556 14 210 399 +10 14 619
Operation Services 25725 25184 635 +11 25830
IT Education and Training 3953 3944 8 0 3952
IT Sales and Marketing 8598 8 543 291 +10 8 844
Research and Development (IT related) 6 230 6 130 228 -3 6 355
Overall 97 909 95 780 3231 +115 99 126
(+0.1%)
Notes:

1)  * IT manpower demand or IT posts includes the number of existing employees (including freelancers) and vacancies.
2) () Asgrowth rate as percentage of number of IT posts in April 2018.
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B. Research and Development (R&D)
i. Background

3.38 R&D activities are newly included in the Manpower Survey of 2018 with the
objective of accomplishing an exploratory understanding of the innovation activities in Hong
Kong. Regarding R&D activities, only technological innovation (product / process
innovation) was included. Supplementary samples in some specific branches where R&D
activities could possibly be undertaken are suggested from the Training Board. In this regard,
manpower information of R&D employees will not be projected to indicate the overall
innovation situation in Hong Kong.

3.39 There are two job categories under R&D activities, namely Research and
Development (IT related) where the employees focus on R&D projects related to IT (e.g.
Information Communications Technology) and Research and Development (Non-IT related),
where the employees focus on R&D projects in other areas (e.g. Biomedical Technology,
Material and Precision Engineering). Moreover, only principal jobs of full time employees
will be reflected in the manpower information if involvement in R&D activities is major.
Details of the six principal jobs related to R&D is described in Appendix 3.

ii.  Number of Employees and Vacancies

3.40 Within the companies covered in the survey, there were 10 632 persons engaged in
research and development activities, comprising 10 564 employees and 68 freelancers.
More detailed analysis of the findings by type of organisation is presented in Appendix 17.
341 Of those 10 564 employees engaged in research and development activities,

slightly more were IT related (6 128 employees or 58.0%) than non-IT related (4 436
employees or 42.0%).
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3.42 On the other hand, the majority of those freelancers (66 freelancers or 97.1%) were
non-1T related.

Table 3.20 Number of R&D Employees and Freelancers by Job category

Job category Employees Freelancers Total
R&D (Non-IT related) 4 436 66 4502
R&D (IT related) 6128 2 6130
Overall (R&D) | 10 564 68 10 632

Chart3.8 Number of R&D Employees and Freelancers by Job category by Sector

Total no. of employees
(Including Freelancers)

IT Products and Services_
Suppliers 4186 11 4197

Universities and post-
secondary collages; Research gk} 2586 3339
and scientific institutes

Innovative products and

services yly 1194 2019
Othersi?ﬂ 1077
= R&D (IT related) R&D (Non-IT related)
CI) 2000 4000 6600 8600 1 0600 12600
Number
3.43 At the time of survey, employers reported that there were 447 R&D vacancies,

accounted for 4.0% of the existing R&D posts. The IT products and services suppliers
reported the highest number of vacancies (189 IT related vacancies), followed by the
universities and post-secondary colleges, research and scientific institutes (117 non-IT related
and 28 IT related vacancies).

Table 3.21 Number of R&D vacancies at time of survey by Branch

Universities and
post-secondary

colleges;
Innovative IT Products and Research and
products and Services scientific
Job category services Suppliers institutes Others Total
R&D (Non-IT related) 48 - 117 54 219
(3.9%) @) (4.3%) (7.1%) (4.6%)
R&D (IT related) 1 189 28 10 228
(0.1%) (4.3%) (3.6%) (2.7%) (3.6%)
Overall (R&D) 49 189 145 64 447
(2.4%) (4.3%) (4.2%) (5.6%) (4.0%)
Note:

() Asa percentage of number of R&D posts (employees and freelancers + vacancies) by job category.
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iii. Annual Remuneration Package, Academic Qualification and Relevant Years of
Experience

3.44 Employers offered competitive wages to secure and retain highly-skilled R&D
professionals, especially for those non-IT related R&D professionals.

Chart3.9 Average Annual Remuneration Package for R&D Employees

- 39% 21% 33%

Overall

R&D (IT related) - 35% 25% 29%

R&D (Non-IT related) 42% 168% 38%

0% 20% 40% 60% 80% 100%

® <= $240,000 = $240,001-$360,000  $360,001-$600,000 = > $600,000

3.45 The majority of R&D posts were preferred to have tertiary level qualifications,
with 88% preferred to have first degree or above qualifications and 10% sub-degree
qualification.

Chart 3.10 Preferred Academic Qualification for R&D Employees

Overall Z‘I 10% 63% 25%
R&D (IT related) 39 8% 76% 12%
0.1%
R&D (Non-IT related) ‘ 13% 48% 40%
0% 20% 40% 60% 80% 100%

® Senior Secondary and below Sub-degree First Degree Postgraduate
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3.46 About 70% of R&D posts were preferred to have relevant experience of 5 years or
above and 23% of R&D posts were preferred to have 2 years to 5 years.

Chart 3.11 Preferred Relevant Years of Experience for R&D Employees

0, 0, 0
Overall h 2% 1% 7%

R&D (IT related) - 29% 46% 14%

R&D (Non-IT related) F 15% 58% 23%
0% 20% 40% 66% 80% 100%
m | ess than 2 years 2 years to less than 5 years
5 years to less than10 years 10 years or above
iv. Training
3.47 The top two essential skills/knowledge reported by employers to have training

needs for R&D employees were “technical skills” and “management skills”.

Table 3.22 Training Needs of Existing R&D Employees in the Next 12 Months

Type of Skills / Knowledge Rank of 2018
Technical Skills 1

Management Skills 2
Other R&D Training* 3
Knowledge related to licensing and patent application 4

Note: *Other R&D Training included forums/seminars on technology exchange.
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v. Employers’ Forecast Growth

3.48

Taking employees, freelancers and vacancies altogether, there were a total of

11 079 R&D posts at the time of survey. Employers in general anticipated their R&D

manpower situation in April 2019 to be similar to that in 2018.

R&D posts will be 11 092 in April 2019, merely increased by 0.1%.

The forecast number of

Table 3.23 Employers’ Forecast of R&D Manpower Demand by April 2019 by Job Category

Number of Forecasted Forecasted
Number |Employees and| Number of |Number of Posts
. Number of
Job category of Posts as of | Freelancers Vacancies at Increased/
. . . R&D Posts
April 2017 at Time Time of Survey | Decreased as of as of April 2019
of Survey April 2019 P
Research and Development
(Non-IT related) 4676 4502 219 16 4737
Research and Development
(IT related) 6230 6130 228 -3 6355
Overall 10 906 10 632 447 13 11 092

Notes: * R&D manpower demand or R&D posts includes the number of existing employees (including freelancers) and vacancies.

vi. Source of Funding, Nature of R&D Activities and Mode of Training
3.49
“self-financed” (75.4%), followed by ‘“government” (18.3%) and “group company or
affiliates” (6.3%). In the nature of R&D activities, 72.4% of the research and development
activities were “in-house R&D”, 23.0% “collaboration arrangement” and 4.6% “contract out
R&D”. Among those involved in “contract out R&D” activities, only 0.2% was involved in
oft-shore R&D.

The major source of funding for the research and development activities was
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Chart 3.12 Source of Funding for R&D

Others
0.1%

Group

company or______
affiliates

Self-financed
75.4%

Chart 3.13 Nature of R&D Activities

Collaboration
Arrangement
23.0%

In-house
R&D
72.4%

3.50
(87.5%).

The major mode of training for R&D staff was “on-the-job training/apprenticeship”

Chart 3.14 Mode of Training for R&D Staff

On-line

Classroom
Training
7.0%

Training
5.5%
I
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IV. OBSERVATIONS AND CONCLUSIONS

General

4.1 The Training Board has carefully examined the survey findings and is of the
opinion that the data collected generally reflect the manpower situation of the personnels
engaged in IT and R&D activities at the time of survey.

Manpower Changes

4.2 The manpower of the IT sector has been on a rising trend since 2006. The number
of employees (including freelances) in Operation Services was rapidly increasing for past
twelve years (by 12 428 ; by 97%). One of the possible reasons of increment was that the
user companies have enhanced the manpower of user support in order to serve as
coordinators with the vendors to support their services. In term of percentage changes, the
IT sales and marketing increased by around 90% from 2006 to 2018, possibly due to the fact
that the vendors have strengthened their sales team to provide more advices to potential
clients.

4.3 The manpower changes of the IT sector by job category from 2006 to 2018 are
shown in Table 4.1.

Table 4.1 Distribution of IT Employees (including Freelancers) by Job Category (2006 — 2018)

Year
Job category 2006 2008 2010 2012 2014 2016 2018
IT/Software Development® 28916 24206 26340 29085 31414 33622 36463
Operation Services 12756 16235 15950 17305 19105 19665 25184
Technical Services 10333 11151 12996 14495 14788 15700 14210
Telecommunications and Networking 3749 6 153 5948 6 007 5923 6 426 5973
IT Sales and Marketing® © 4517 4531 5741 6 705 6 710 7177 8543
IT Education and Training 2575 3302 5161 3650 3571 3727 3944
General IT Management 1627 1119 1242 1438 1462 1477 1463
Overall 64473 66697 73378 78685 82973 87794 95780

(+3.4%) (+10.0%) (+7.2%) (+5.4%) (+5.8%) (+9.1%)
Notes:
(1) The new job category "Research and Development (IT related)" was included under "1T/Software Development" for 2018.
(2) Hardware and software sales employees with technical knowledge of IT products and services were classified under the job category
“IT Sales” in 2006-2008 rounds and “IT Sales and Marketing” starting from 2010 round.
(3) The corresponding job category for 2006-2008 was “IT Sales”.
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4.4 Due to the adoption of Cloud Computing and new technologies (such as Artificial
Intelligence, Big Data and Block chain, etc.), companies offload their technical manpower to
the IT product and service vendors. A gradual shift of IT manpower from IT Users
Organsiations to IT & Communications Services Organisations was noted for the past twelve
years.

4.5 The changes in the number of IT employees (including freelancers) from 2006 to
2018 by type of organisations are shown in Chart 4.1.

Chart 4.1 Changes in the Number of IT Employees (including Freelancers)
from 2006 to 2018 by Type of Organisation

Total Number of

Year IT Employees
2018 53 273 (55.6%) 42 507 (44.4%) 95 780
2016 43122 (49.1%) 87 794
2014 42 019 (50.6%) 82 973
2012 39 466 (50.2%) 39 219 (49.8%) 78 685
2010 38614 (52.6%) 73 378
2008 34 148 (51.2%) 66 697
2006 37035 (57 4%) 64 473
0 20000 40000 80000 80000 100000

® |T & Communications Services Organisations
IT Users Organisations

IT Staff Seconded from Contractor Company between 2018 and 2016

Year Overall

2016 1241 4 606

0 1000 2000 3000 4000 5000

Number

BT Users Organizafions
IT & Communications Services Organizations
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4.6 Comparing with 2016, IT & Communications Services Organisations needed to
strengthen the technical competence of their workforce by increasing the number of IT
employees and reducing the seconded IT staff whilst the IT Users Organisations increase the
IT seconded staff to enhance the services provided to the clients.

Manpower Changes by Job Category between 2018 and 2016

IT Users IT & Communications
Organisations Services Qrganisations
Overall — s
vera (+9.1%) (-1.4%) (+19.3%)
. +5 519 +5 282 +227
Operation Services _ (+28.1%) (+36.7%) (+4.3%)
N * +2 841 -3 853 +6 694
IT/Software Development - (+8.4%) (-22.2%) (+41.1%)
+1 366 +55 +1 311
IT Sales and Marketing - (+19.0%) (+36.2%) (+18.7%)
) 217 +289 -T2
IT Education and Training | (+5.8%) (+8.1%) (45 6%)
14 -228 +214
General IT Management (0.9%) (-22.2%) (+47.8%)
453 -763 +310
Telecommunications and Networking (7.0%) (.54.9%) (+6.2%)
Technical Services -1 490 -1407 83
(-9.5%) (-27.0%) (-0.8%)
-5000 0 5000 10000
Number change (% Change) over 2016
*Including "Research and Development (IT related)”
4.7 The Training Board observes that the IT vendors enhance their product/services by

strengthening their IT/Software development team whilst the IT user organsiations streamline
their IT development team and offload the task to the IT vendors. However, they enhance
their operation services by recruiting more user supports to coordinate with the vendors.

Manpower Changes by Sector Between 2018 and 2016

Overall j +9.1% (+7986)

IT & Communications Services Organizations (+19.3% ; +8601
T ‘ +25.7% (+7726)
L

r +17.3% (+107)
+7.6% (+3986)
Manufacturing (IT-products) -15.5% (-204)

IT Users Organizations (-1.4% ; -615)

Products and Servicas Suppliers
Digital Creative
Communications Services

Wholessle, Retsil and Import/Export Trades of the Computer

Products and Software Packages ~7.7%(-576)

Construction +57.1% (+270)

Community, Social and Fersonal Services +18.8% (+1687)

+18.6% (+454)

Transport and Storage Services +11.8% (+235)

‘Wholezsle, Retsil and Import/Export Trades (WRIE), Cstering and
Hotels +4.8% (+433)

Medical and Heslth Care Services -1.0%(-11)

Electricity, Gas and Water -17.9%(-70)

Manufacturing (non-IT products) -19.0% (-285)

Financing, Insurance, Real Estste and Business Services .22 7% (-3588)

-40% -20% 0% 20% 40% 60% 80%
% Change (Number change) over 2016
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4.8 The Training Board observes that the manpower of IT products and services
suppliers has increased by 25.7% for enhancing their product/service development as well as
to strengthening their marketing team for improved product/service promotion whilst the
manpower of programmer and user support increase in community, social and personnal
services for enhancing their operation and services. On the other hand, the finance,
insurance and real estate and business services sectors have experienced a manpower
reduction of 22.7% which might be attributable to the adoption of powerful development
software tools and outsourcing services related to Fintech.

4.9 Taking employees, freelancers and vacancies altogether, the number of IT posts
showed a persistent growth from 2006 to 2018, with a significant increase from 2016 to 2018
(by 8 588 ; by 9.5%).

Chart 4.2 Total IT Posts, Employed and Vacancies (2006 — 2018)

Growth over previous

No. of IT Posts round of survey
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Business Outlook

Global and Local Economic Outlook

4.10 According to 2018 October Update of the International Monetary Fund, the steady
expansion under way since mid-2016 continues, with global growth for 2018-19 projected to
remain at its 2017 level. Global growth is projected at 3.7 percent for 2018-19, lower than
forecast in April due to the recent economic situation. In the United States, momentum is still
strong as fiscal stimulus continues to increase, but the forecast for 2019 has been revised
down due to recently announced trade measures, including the tariffs imposed on $200 billion
of US imports from China. Growth projections have been marked down for the euro area and
the United Kingdom, due to the weak currency and debt crisis of some European countries
coupled with the uncertainties arise from the withdrawal of the United Kingdom of Great
Britain and Northern Ireland from the European Union (EU). Among emerging market and
developing economies, the growth prospects of many energy exporters have been lifted by
higher oil prices.

411 China and a number of Asian economies are also projected to experience somewhat
weaker growth in 2019 in the aftermath of the recently announced trade measures. Growth in
China will remain strong but is projected to decline gradually from the average gross
domestic product (GDP) rate of 6-6.5% annually in the coming years. China’s economy is
currently undergoing structural transformation to be more focused on developing service
industries. As the economic growth of Hong Kong is largely influenced by the China
economic situation, its growth is also expected to be positive but slower than before and is
forecasted to grow steadily at around 3-4 %.

4.12 The employment situation in the IT sector going forward continues to hinge
crucially on the overall economic growth and the pace of job creation. Despite the
uncertainty of the global economic situation, Hong Kong still has its competitive advantage
as she has a robust ICT infrastructure and is consistently ranked among the best in the world
in terms of digital readiness and internet access capabilities.> To foster the ICT industry
development, the Hong Kong government has put in place many initiatives, including
funding support, provision of infrastructure, international cooperation and manpower
development.  The Smart City Blueprint, unveiled in December 2017, maps out
development plans for the next five years to enhance Hong Kong’s sustainability by making
use of innovation and technology. By and large, the need for the IT services driven by the
digital transformation of the local companies coupled with the value-added applications using
the new technologies will continue to sustain the growth of the industry in the coming years.

> Hong Kong Trade Development Council Research on Information and Communications Technology (ICT)
industry on 5 July 2018.
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Recent Government Initiatives

4.13 In the 2018 Policy Address, the Government had announced the following
initiatives which will affect the development of the personnels engaged in IT and R&D
activities. The Government will:

(@ Inject HK$20 billion into the Research Endowment Fund of the Research
Grants Council; launch a HK$3 billion Research Matching Grant Scheme; and
introduce fellowship schemes for outstanding academics to strengthen the pool
of talent in research and innovation and technology in Hong Kong.

(b) Expedite  re-industrialisation by establishing a HK$2 billion
re-industrialisation funding scheme to subsidise manufacturers to set up smart
production lines in Hong Kong and allocating HK$2 billion for building
advanced manufacturing facilities in industrial estates.

(c) Promote technology transfer by increasing the funding support to the
Technology Transfer Offices of universities, the Technology Start-up Support
Scheme for Universities, as well as the State Key Laboratories and Hong Kong
branches of the Chinese National Engineering Research Centre.

(d) Introduce various initiatives, such as the Postgraduate Programme Finance
Scheme for Local Students, the Technology Talent Admission Scheme, the
Technology Talent Scheme and the enhanced Internship Programme, to
proactively attract and nurture scientific research talent.  Under the
Technology Talent Admission Scheme, Reindustrialisation and Technology
Training Programme (RTTP) was launched in August 2018 to encourage the
local employers to train up their staff in advanced technologies.

(e) Establish two Innovation and Technology (I&T) clusters at the Hong Kong
Science Parks, with one focusing on healthcare technologies and the other on
artificial intelligence and robotics technologies.

() Open up government data to smart city development and annual plans to open
up data by government departments will be announced by the end of 2018.

4.14 With the recent Government’s Initiatives to support the innovation and technology
development in Hong Kong, it is expected that more employment opportunities arise in both
the personnels engaged in IT and R&D activities. To assure an adequate supply of
competently skillful technical manpower to meet the demand of the sectors in the coming
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years, the Training Board urges employers to provide opportunities both in terms of time and
promotion incentives to encourage the employees to upgrade their technical skills in order to
keep abreast of the development and applications of the new technologies.

Manpower Demand and Supply Analysis

4.15 As IT is a rapidly changing and developing sector, an accurate manpower
projection method is required for educational planning purposes. Since it takes a number of
years to educate and train people for IT jobs, industry needs must be anticipated sufficiently
far in advance to allow time for training.

4.16 An adaptive filtering method is used to project the annual manpower requirement
of the IT sector from 2019 to 2022 (Chart 4.3). This method produces projections based on
past and present survey data (with heavier weight given to the more recent data). The
Training Board selects the most appropriate projection by taking into consideration the
socio-economic prospects and overall trend of the sector, employers’ one-year forecast, and
the annual wastage rate. Manpower projections of the IT sector are then translated into
annual additional manpower requirement from 2019 to 2022 by job category as shown in
Table 4.3.
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Manpower Projection of the IT Sector from 2019 to 2022

Chart 4.3

(By using Adaptive Filtering Method)
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Table 4.3  Projected Annual Additional Manpower
Requirement from 2019 to 2022 by Job Category

Projected Projected
Average No. of Annual
Projected Average Annual Employees Additional
Annual Manpower Manpower  to Replenish Manpower
Job Category Requirement Growth Wastage* Requirement
(A) (B) (C)=(A)x0.03 (D)=(B)+(C)
IT Management & 6116 -34 184 150
IT / Software \
Development
Telecommunications
& Networking
IT Security > 49626 1666 1489 3155
Database
Systems
Programming )
Field Support )
IT Sales & j 16 084 45 483 528
Marketing
IT Education & 4175 89 125 214
Training
Operation Services 26 826 970 805 1775
Grand Total 102 827 2 736 3086 5822

*  Annual wastage rate @ of 3.0% at each job category is assumed.

Notes: (1) IT management job titles under various job categories in the 2018 survey were all grouped under the IT
management job category with a view to maintaining the historical trend for use in manpower projection of
the IT sector.

(2)  “Wastage rate” is defined as the percentage of IT employees leaving their current IT jobs and taking up
non-1T positions, emigrating and for other reasons, out of the total number of IT employees.
(3)  Figures may not add up to their totals due to rounding.
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Distribution of Projected Annual Additional Manpower Requirement
from 2019 to 2022 by Preferred Academic Qualification by Job Category

4.17 By adopting employers’ preferred academic qualification of IT employees in
paragraph 3.24 and Appendix 11, the Training Board estimates the distribution of projected
annual additional manpower requirement from 2019 to 2022 by preferred academic
qualification by job category in Table 4.4.

Table 4.4  Distribution of Projected Annual Additional Manpower Requirement
from 2019 to 2022 by Preferred Academic Qualification by Job Category

Sub-Degree
Postgraduate (Associate Senior
(Higher degrees  Degree, Higher Secondary Projected
or equivalent)/ Diploma, (Secondary Junior Annual
First Degree Professional 4-6, Diploma, Secondary Additional
(First degree Diploma, HKDSE (Secondary 1-3 ~ Manpower
Job Category or equivalent) or equivalent)  or equivalent) orequivalent)  Requirement
IT Management ® 125 23 2 - 150
IT / Software Development ™
Telecommunications &
Networking
IT Security
Database > 1997 1276 563 61 3897
Systems Programming
Field Support
IT Sales & Marketing
IT Education & Training
Operation Services 368 559 735 113 1775
Grand Total 2490 1858 1300 174 5822
Notes: (1) IT management job titles under various job categories in the 2018 survey were all grouped under the

IT management job category.
2) Figures may not add up to their totals due to rounding.

Estimated Supply of IT or Computing Graduates from Local Educational Institutions

4.18 Based on the information provided by the UGC-funded institutions, The Open
University of Hong Kong, The HKU SPACE Community College, and the Vocational
Training Council, Charts 4.4 & 4.5, and Appendices 18 & 19 show the existing planned
output of their graduates from UGC / Government-funded and self-financed IT or computing
programmes from 2018 to 2022.
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4.19 Supply of graduates including those existing IT employees who take upgrading
courses is related to participation rate, which is the percentage of graduates in IT or
computing programmes who will actually join the IT sector. After studying the
Employment Surveys of Full-time UGC-funded Institutions Graduates in Academic Year (AY)
2016/17 in Chart 4.6, the Training Board concludes that the successful participation rates for
full-time first-degree graduates would not be less than 74% and for full-time sub-degree
graduates would not be less than 60%. Some of the graduates from Higher
Diploma/Associate Degree programmes would choose to further their studies after graduation.
Accordingly, the average annual supply of graduates in IT or computing programmes joining
the IT sector from local educational institutions from 2018 to 2022 is estimated in Table 4.5.

Table 4.5 Estimated Average Annual Supply of Graduates in IT or
Computing Programmes from 2018 to 2022 by Educational Level

Average*
Average Annual Successful Average
Educational Level Mode No. of Graduates  Participation Rate Annual Supply
GE SE GE SE  Total
Degree
Research Postgraduate Degree FT/PT 305 16 0.41 125 7 132
(MPhil/PhD) @
Taught Postgraduate FT/PT - 2004 0.77 - 1543 1543
Degree/Diploma/
Certificate (MSc/MA) @
First Degree ) FT/PT 2043 35 0.74 1512 26 1538
First Degree ® FT F2F - 185 0.75 - 139 139
First Degree ©® DL - 146 0.75 - 110 110
First Degree ® FT - 76 0.75 - 57 57
Sub- total 2348 2 462 1637 1882 3519
Sub-degree
Higher Diploma/ FT 81 185 0.60 49 111 160
Associate Degree )
Higher Diploma/ FT - 186 0.60 - 112 112
Associate Degree @
Higher Diploma FT/PTE 940 21 0.72 677 15 692
Higher Diploma/ DL/F2F - 1 0.75 - 1 1
Associate Degree ©
Sub-total 1021 393 726 239 965
Total 3369 2 855 2363 2121 4484

*  Based on the Employment Surveys of Full-time UGC-funded Institutions, The Open University of Hong Kong, and the
Vocational Training Council Graduates, 2016/17.

Remarks: FT = Full-time GF = UGC/Government-funded DL = Distance Learning
PT = Part-time SF = Self-financed F2F = Face to Face
PTE = Part-time Evening

(1)  Courses offered by the UGC-funded institutions

(2)  Courses offered by the HKU SPACE Community College
(3) Courses offered by The Open University of Hong Kong
(4) Courses offered by the Vocational Training Council
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4.20 The primary objective of the analysis is to assess the annual additional manpower
demand and supply situation of the IT sector from 2019 to 2022 by educational level as
shown in Chart 4.7.

Chart4.7  Annual Additional Manpower Demand and Supply
Situation from 2019 to 2022 by Educational Level

IT Manpower
4000
3519
3000
2 490 > 1637O
1858
2000
965
@
1000k 1882
0 1
Postgraduate/Degree or Equivalent Sub-degree or Equivalent

Educational Level

B Annual Additional Manpower Requirement
O Annual Manpower Supply from Local IT or Computing Programmes

Notes: (1) Annual manpower supply fromUGC/Government-funded local IT or computing programmes.
(2)  Annual manpower supply from self-financed local IT or computing programmes.
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4.21 From Tables 4.3, 4.4 and Chart 4.7, it can be concluded that the average annual
supply of 3519 local degree graduates from IT or computing programmes would be able to
meet the forecast annual additional manpower demand for 2 490 IT employees with such
qualification. A recruitment pattern of systems analysts / computer programmers by
educational level by academic programme category (other than IT / computer science) is
shown in Chart 4.8. It is anticipated that some graduates of non-IT subjects would like to
take up IT jobs as their career development.

4.22 It is shown in Table 3.16, that most IT staff in various industry sectors are either
promoted internally or experienced persons recruited from Hong Kong. This would create
further vacancies at various IT jobs to be filled by fresh university graduates.

4.23 At the sub-degree level, the forecast annual additional manpower demand for 1 858
IT employees would not be able to meet by the average annual supply of 965 IT or
computing graduates with such qualification. The forecast annual shortfall of 893
additional IT employees could be met in general by IT or computing graduates returning
from overseas and non-IT / computing graduates who have received in-depth conversion IT
training. Many local graduates pursuing non-IT or non-computing related courses are
willing to attend various IT courses offered by local educational institutions and subsequently
take up IT jobs.

4.24 For the other academic qualifications level, the IT sector will need to recruit
annually 1 474 people for various IT jobs (Table 4.4). Such demand can be met from the
supply of Senior Secondary or below school leavers. Most of these people should need
relevant skill training before they are capable of performing the IT jobs effectively. Local
educational and training institutions and employers will provide basic skills training to meet
their needs.
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V. RECOMMENDATIONS

Overview

5.1 In view of the uncertainty of the global economic situation due to the recent trade
war and Brexit as well as the debt crisis of some European countries, together with the
structural transformation of China, it is likely that the economy of Hong Kong in the coming
year will be slower than previous years with an expected growth rate of 3-4%.

5.2 However, Hong Kong still have it competitive advantage as she has a robust ICT
infrastructure and is consistently ranked among the best in the world in terms of digital
readiness and internet access capabilities. According to the annual global ICT Development
Index published by International Telecommunication Union (ITU) in November 2017, Hong
Kong ranked second in Asia and sixth in the world, which together with Korea, were the only
two Asian economies making into the top 10. According to the World Economic Forum's
Networked Readiness Index 2016, Hong Kong ranked third in Asia and 12th globally in
terms of readiness to participate in and benefit from IT developments.

5.3 To foster the ICT industry development, the Hong Kong government has put in
place many initiatives, including funding support, provision of infrastructure, international
cooperation and manpower development. The Smart City Blueprint, unveiled in December
2017, maps out development plans for the next five years to enhance Hong Kong’s
sustainability by making use of innovation and technology. In terms of infrastructure, the
Hong Kong Science & Technology Parks Corporation (HKSTPC) and Cyberport, both of
which are fully owned by the government, nurture technology companies by providing
state-of-the-art facilities including R&D offices, meeting venues and technical centres with
professional support services. The Hong Kong government's Innovation and Technology
Fund (ITF) has provided an alternative source of funding for the industry.

54 With the recent Government’s Initiatives to support the innovation and technology
development in Hong Kong, it is expected that more employment opportunities arise in both
the personnels engaged in IT and R&D activities. To assure an adequate supply of
competently skillful technical manpower to meet the demand of the sectors in the coming
years, the Training Board urges employers to provide opportunities both in terms of time and
promotion incentives to encourage the employees to upgrade their technical skills in order to
keep abreast of the development and applications of the new technologies.
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Annual Manpower Training Requirement

55 The findings of the survey reflect the manpower situation of the IT sector at the time
of the survey. However, the current uncertainty in global financial markets might have an
effect on the IT manpower demand.

5.6 Based on projected average annual manpower growth, estimated wastage rate of
3%, recent development of the IT sector and industry members’ experience, the Training
Board estimates the annual additional training requirement for IT employees from 2019 and
2022 by job category as shown in Table 5.1.

Table 5.1 Estimated Annual Additional Training Requirement
for IT Employees from 2019 and 2022 by Job Category

Estimated Annual Additional Training
Job Category Requirement for 2019-2022
(Number of IT Employees)

IT Management 140 - 170

IT/Software Development
Telecommunications & Networking
Technical Services 3510-4290
IT Sales & Marketing

IT Education and Training

Operation Services 16001950

Total 5250-6410

Notes: (1) 1T management job titles under various job categories in the 2018 survey were all grouped under the
IT management job category.
(2)  Figures may not add up to their totals due to rounding.

Relevant Organisations for Technology Transfer, R&D Collaboration and Development

5.7 In order to leverage the R&D effort by making good use of the facilities and
services offered by the public R&D organisations and universities, the Training Board urges
the employers to seek assistance from the following organisations for R&D development and
technology transfers:

I. Hong Kong Science and Technology Parks Corporation;
ii. Cyperport;
iii. The Hong Kong R&D Centres;

Iv. Hong Kong Productivity Council; and
V. Technology Transfer Offices of the Local Universities
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5.8 Details of the organisations are included in Appendix 20.

Relevant Organisations/Programmes for Skill Upgrading

5.9 To facilitate the employers to upgrade the technical knowledge and know-how of
their workforce, the Training Board encourages them to make use of the services or subsidies

provided by the following organisations/programmes:

1. Training Programmes offered by VTC;

ii. Reindustrialisation and Technology Training Programme;
iii. Engineering Graduate Training Scheme (EGTS); and
iv. Hong Kong Productivity Council

5.10 Details of the programmes/ services of the organisations or subsidized schemes are

described in Appendix 21.

Recommended Focus Areas for Training

Financial Technology (FinTech)

5.11 FinTech, the application of information technology to the provision of financial
services, has surged in recent years, spurred by dramatic advances in technology along with
post-crisis regulatory changes. The financial services sector has seen a new wave of
participants, including FinTech start-ups as well as major e-commerce and technology firms,
alongside incumbent financial institutions. Many FinTech companies are providing financial
services directly to customers in areas such as payments and P2P (peer-to-peer) lending.
Others are seeking to challenge incumbents in a range of areas, while yet others are working

with incumbents to improve their services.

5.12 Blockchain is a software platform which uses advanced cryptographic techniques
and peer-to-peer networks to enable the creation of secure, collaborative and trustworthy
applications in a cost-effective and reliable fashion. This technology has strong significance
to various applications such as crypto-currency and payment systems, digital rights
management, and health records management. It is considered a disruptive FinTech that can
potentially disintermediate some expensive overheads in legacy financial computer systems

and also promote automation and digitalisation.
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5.13 ASTRI has also partnered with one of the local leading banks to develop a
Blockchain-based property valuation system to simplify the existing paper-based and
time-consuming property valuation process. They will continue to collaborate with different
financial institutions to develop Blockchain applications in areas like trade finance, mortgage,
digital identity management and insurance.

5.14 In an effort to push Hong Kong towards a cashless society, the Hong Kong
Monetary Authority (HKMA) Faster Payment System was launched in September 2018 to
enable instant payments in Hong Kong. With the new system in place and growing number
of users, Hong Kong is on track towards its cashless ambition.

CybersSecurity

5.15 Cybersecurity is the protection of computer systems from the theft or damage to
the hardware, software and the information on them, as well as from disruption or
misdirection of the services they provide. It includes controlling physical access to the
hardware, as well as protecting against harm that may come via network access, data and
code injection, and due to malpractice by operators, whether intentional, accidental, or due to
them being tricked into deviating from secure procedures. The field is of growing
importance due to the increasing reliance on computer systems and the Internet in most
societies, wireless networks such as Bluetooth and Wi-Fi and the growth of “smart” devices,
including smartphones, televisions and tiny devices as part of the Internet of Things.

Big Data

5.16 Dealing with unstructured and structured data, Data Science is a field that
comprises of everything that related to data cleaning, preparation, and analysis. It is the
combination of statistics, mathematics, programming, problem solving, capturing data in
ingenious ways, the ability to look at things differently, and the activity of cleansing,
preparing, and aligning the data.  In simple terms, it is the umbrella of techniques used when
trying to extract insights and information from data. The definition of Big Data, given by
Gartner® is, “Big data is high-velocity and/or high-variety information assets that demand
cost-effective, innovative forms of information processing that enable enhanced insight,
decision making, and process automation”. Data Analytics is the science of examining raw
data with the purpose of drawing conclusions about that information and it involves applying
an algorithmic or mechanical process to derive insights. It is used in a number of industries
to allow the organisations and companies to make better decisions as well as verify and
disprove existing theories or models.

& Gartner —an IT research company
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Artificial Intelligence (Al)

5.17  Enterprises in major industries such as banking and finance, retail and marketing, as
well as manufacturing, are already leveraging it for important & detailed tasks such as
placing of financial market trades, communicating and answering to customer enquiries in
human lingo, gathering market/customer intelligence, interpreting images and translating
large volumes of data into useful trends, feedbacks and actionable insights for real-time
strategy and operational planning. Since the change is inevitable and Al disruptions is
increasing its impact exponentially and geometrically, enterprises now face with the question
of whether they have aligned and integrated Al effectively or not. Hong Kong enterprises
have been catching up on Al development and many servicing companies have continued to
explore the opportunity to enhance their operation efficiencies by deploying Al solutions.

Cloud Computing

5.18 Cloud computing is the delivery of computing services—servers, storage, databases,
networking, software, analytics, intelligence and more — over the Internet (“the cloud”) to
offer faster innovation, flexible resources and economies of scale. The user company
typically pays only for cloud services used, helping lower the operating costs, using the
infrastructure more efficiently and scale as the business needs change. Cloud computing
eliminates the capital expense of buying hardware and software and setting up and running
on-site datacenters—the racks of servers, the round-the-clock electricity for power and
cooling, the IT experts for managing the infrastructure. Most cloud computing services are
providing self service and on demand, so even vast amounts of computing resources can be
provisioned in minutes, typically with just a few mouse clicks, giving businesses a lot of
flexibility and taking the pressure off capacity planning. Many cloud providers offer a
broad set of policies, technologies and controls that strengthen your security posture overall,
helping protect your data, apps and infrastructure from potential threats. The benefits of cloud
computing services include the ability to scale elastically, that means delivering the right
amount of IT resources— computing power, storage, bandwidth right when it is needed and
from the right geographic location. There are three different ways to deploy cloud services:
on a public cloud, private cloud or hybrid cloud.
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Smart City

5.19 The Smart City Blueprint for Hong Kong published in 2017 has set out more than
70 initiatives, including infrastructure projects such as elD, smart lamppost, a revamped
Government’s cloud infrastructure and a new big data analytics platform. An important
objective in promoting smart city development is to enhance the Government’s capability in
innovation and the standard of city management.

5.20 The Smart City initiatives certainly will enhance the demand for IT professional to
implement the initiatives and the policy includes:

(1)  Smart Mobility

(i) Smart Living

(i) Smart Environment
(iv)  Smart People

(v)  Smart Government
(vi)  Smart Economy

Virtual Reality/Augmented Reality (VR/AR)

521 Smartphones, coupled with headsets, have been the most common use of delivering
VR experiences for the past few years. This has been the most accessible entry-point for
consumer VR use. Virtual reality is a lot more mature than the existing augmented reality
market. The required software tools and hardware platforms to create immersive VR
experiences are already available. Virtual Reality is showing some effective industry
use-cases as well, from real estate applications to tourism. Augmented Reality is already
being utilised in industries including manufacturing, healthcare and logistics. Certainly,
there is a growing demand for more advanced development for both hardware and software
especially the animation algorithm for the technologies to be mature to be used in our daily
lives.

Recommendations
5.22 Based on the short- to medium-term business outlook, and the manpower supply

and demand situation derived from the survey findings, the Training Board recommends the
following measures to all major stakeholders to meet the industry demand:
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(1)

The stakeholders of the IT industry should raise the overall images/status of the
industry to attract more people with good potential, particularly, the younger generation
and collaborate with the IT professional bodies to launch promotion campaign to the

students to arouse their interests in pursuing IT careers.

For Employers

(1)

(i)

(iii)

(iv)

Employers are recommended to:

encourage their employees to take the various IT certified professional tests (e.g.
Certified Information Systems Security Professional (CISSP) and the ISO27001 Lead
Auditor Certification) and attend the specified training courses to meet the

requirements for the certification.

equip their employees with the necessary skills and knowledge such as internet security
and cloud computing and cultivate a life-long learning environment amongst the

employees.

provide more support for the internship, e.g. mentorship, job shadowing, industrial
attachment to enable students/trainees to gain practical working experiences in the

workplace.

consider recruiting more experienced talents from overseas to train up the local IT
workforce in the applications of advanced IT technologies through the Technology
Talent Admission Scheme (Tech TAS) (www.itc.your.hk/en/techitas/).

For Emplovyees

(1)

(ii)

Employees are recommended to:

make good use of the various government-subsidised training schemes, e.g.
Reindustrialisation and Technology Training Programme (RTTP) and Continuing
Education Fund (CEF), to enhance their skills and to keep abreast of the latest

technologies.

keep updated of the technical knowhow of the new emerging technologies by different

learning modes, including on-line certification courses in e-learning platforms.
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For Training Providers

Training providers are recommended to:

(i) increase training places to cope with market needs and to enhance workers’ skills, and
by providing courses with emphasis on employability, IT emerging skills, especially the
internet security, cloud computing technologies and data privacy regulation.

(i)  strengthen the collaboration with ASTRI and other leading technology companies to
offer relevant educational programmes of advanced technologies (e.g. Al and Smart
City) to the secondary students so that more students could be encouraged to study IT
related programmes and choose IT as a career.

(iii) assist the IT employers to upgrade their employees in advanced IT skills. Retraining
courses could be provided to the IT workforce timely to prepare them for the
re-deployment in taking up duties related to the transformation of IT technologies.

(iv) explore to organise some awareness/appreciation courses of advanced IT technologies
to the top management or middle management personnels to facilitate them to keep
abreast of the applications and appreciate the benefits of bringing in such technologies
in their companies.

(v) consider organising some pre-employment and upgrading IT courses to the youngsters
with secondary school qualification such that they could be equipped with the IT skills
to take up the operative and supporting duties.

R&D

(1) The training organisation or the Intellectual Property Department of the SAR
Government should organise and offer more training courses related to Intellectual
Property (IP) Management so that the relavant personnels will acquire the know-how
of registration and application of IP rights.

(i)  More exchange forum and conference in specific technology areas should be organised
in order for the R&D personnels to share and explore opportunities of collaboration for
further development of their products and services.

(ili)) R&D companies should strengthen their partnership with the public R&D Centers to
reduce the time for product development by making use of the relevant technology
licenses and making good use of the facilities of the testing laboratories of the Centers.
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(iv)

(v)

(vi)

In line with the 2018 Policy Address to promote innovation and technology, more
opportunities and incentives as well as support could be provided to the technology
talents to set up their start-up companies.

In order to attract foreign investors to set up their operations in Hong Kong, the
Government should consider to take the initiatives in deploying more resources to train
up R&D talents through the RTTP and promoting R&D activities in Hong Kong.

Manpower survey should be conducted periodically to keep track of the manpower
demand and supply of the sector .
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Appendix 1

Membership List

Innovation and Technology Training Board

(As in December 2018)

Chairman:

Mr TAI Chark-tong, Tony

Members:

Dr CHAN Kwok-man, Edward

Mr CHAN Wai-fung, Raymond

Mr CHENG Chung-ngam, Rocky

Mr CHENG Siu-hong, Raymond

Dr CHEUNG Chi-chong, Lawrence

Mr Argon HO

Dr HUNG Kim-fung, Measure

Dr KAI Sze-fai, Alex

Dr KWONG Kwok-wah

Mr Robert LAI

Mr Savio LAI

Mr LEE King-chung

(nominated by Vocational Training Council)

(nominated by The Chinese Manufacturers’
Association of Hong Kong)

(nominated by the The Hong Kong General
Chamber of Commerce)

(ad personam)
(nominated by a company in the financing,
insurance, real estate or business services

sector)

(nominated by the Hong Kong Productivity
Council)

(nominated by a company in the transport,
storage and communication sector)

(nominated by a company in the wholesale/retail
or import/export trades, participating in
e-commerce)

(nominated by an organisation in the
community, social or personal services
sector)

(nominated by an electronic design company)

(nominated by the Federation of Hong Kong
Industries)

(nominated by the Design Council of Hong
Kong)

(nominated by a company in the digital creative
industry)
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Mr LEUNG Yip-hung

Prof MENG Mei-ling, Helen

Ms Gracie NG

Ir Dr SZE Lee-wah, George

Dr WONG Chung-kiu, MH

Mr YEUNG Chun-lam, Cedric

Ir YEUNG Tin-chung, Peter

Ms CHAN Fung-kwan, Donna

Mr LI King-lok, Kevin

Dr LAU Hing-keung, George
Dr LEUNG Hing-pong, Joseph

(nominated by a building services/civil
engineering company participating in the
Engineering Graduate Training Scheme)

(nominated by a local education/training
institution)

(nominated by the Hong Kong Science and
Technology Parks Corporation)

(nominated by a technology development and
support company)

(nominated by a technology management
company)

(nominated by an IT sales and marketing
company)

(nominated by the Hong Kong Institution of
Engineers)

(representing the Government Chief Information
Officer)

(representing the Commissioner for Innovation
and Technology)

(representing the Executive Director of the
Vocational Training Council)

Secretary:

Mr LEUNG Wing-kwan, Freddy (Vocational Training Council)
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Membership List

Working Party on 2018 Manpower Survey of
the Innovation and Technology Sector
(As in December 2018)

Convener:
Prof MENG Mei-ling, Helen
Members:
Ms CHAN Fung-kwan, Donna
Dr CHAN Kwok-man, Edward
Mr CHAN Wai-fung, Raymond
Dr CHAU Yat-kwong
Mr CHENG Siu-hong, Raymond
Dr CHEUNG Chi-chong, Lawrence
Mr Argon HO
Dr KAI Sze-fai, Alex
Mr Robert LAI
Mr LEE King-chung
Dr LEUNG Hing-pong, Joseph
Mr LEUNG Yip-hung
Mr LI King-lok Kevin
Mrs MAK TANG Pik-yee, Agnes, MH, JP
Ms Gracie NG
Mr TAM Kwok-kiu, Edwin
Dr WONG Chung-kiu, MH
Dr WONG Pak-kwong, Stanley
Mr YEUNG Chun-lam, Cedric

Secretary:
Mr LEUNG Wing-kwan, Freddy
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Appendix 2

Terms of Reference

Innovation and Technology Training Board

To determine the manpower demand of the industry, including the collection
and analysis of relevant manpower and student/trainee statistics and
information on socio-economic, technological and labour market developments.

To assess and review whether the manpower supply for the industry matches
with the manpower demand.

To recommend to the Vocational Training Council (the Council) the
development of vocational and professional education and training (VPET)
facilities to meet the assessed manpower demand.

To advise the Council on the strategic development and quality assurance of its
programmes in the relevant disciplines.

To prescribe job specifications for the principal jobs in the industry defining the
skills and knowledge and advise on relevant training programme specifying the
time a trainee needs to spend on each skill element.

To tender advice in respect of skill assessments, trade tests and certification for
In-service workers, apprentices and trainees, for the purpose of ascertaining
that the specified skill standards have been attained.

To advise on the conduct of skill competitions in key trades in the industry for
the promotion of VPET as well as participation in international competitions.

To liaise with relevant bodies, including employers, employers’ associations,
trade unions, professional institutions, training and educational institutions and
government departments, on matters pertaining to the development and

promotion of VPET in the industry.

To organise seminars/conferences/symposia on VPET for the industry.
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10.

11.

12.

13.

To advise on the publicity relating to the activities of the Training Board and
relevant VPET programmes of VTC.

To administer relevant training schemes and programmes as commissioned by
the Government.

To submit to the Council an annual report on the Training Board’s work, its
recommendations on the strategies for programmes in the relevant disciplines
and a business plan of the training schemes and programmes mentioned in 11
above.

To undertake any other functions delegated by the Council in accordance with
section 7 of the Vocational Training Council Ordinance.
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10.

11.

12.

13.

I #% 2
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Vocational Training Council B % 7l 48 /5 .
Appendix 3

Headquarters (Industry Partnership) &3} 5 & (1T ¥ 5 1)

30F, Billion Plaza Il, 10 Cheung Yue Street, Cheung Sha Wan, Kowloon, Hong Kong

ERNERYERME 10K ERE S 21301

www.vtc.edu.hk

aceimic o R 3748 9400
R ITTB MPS (2018)

VTC

1% April 2018
Dear Sir/Madam,

The 2018 Manpower Survey of the
Innovation and Technology Sector

The Innovation and Technology Training Board (the Training Board) of the Vocational Training
Council (VTC), appointed by the Chief Executive of the Hong Kong Special Administrative Region (HKSAR),
is responsible for matters pertaining to manpower training in the industry. In order to collect the latest
manpower information for formulating recommendations on future manpower training, the Training Board will
conduct the captioned survey from April to May 2018. 1 am writing to enlist your help by providing the
relevant information to the survey and your co-operation would be much appreciated.

I enclose the following documents for your reference and completion:

(a) The Questionnaire;

(b) Explanatory Notes (Appendix A);

(c) Job Descriptions for Principal Jobs (Appendix B); and

(d) Types of Training under Column (J) of Question A1/ B1 (Appendix C).

The VTC has appointed MOV Data Collection Center Ltd. (MOV) to assist in conducting the above
survey. During the survey period, the enumerator of MOV will contact your establishment for the survey and
answer the questions you may have. If necessary, visit will be made to your establishment to assist in
completing and collecting the questionnaire. Alternatively, you may return the copy of the completed
questionnaire to MOV via fax (3900 1122) or email (vtc@mov.com.hk).

I wish to assure you that the information provided will be handled in_strict confidence and published
on aggregate basis without reference to individual establishments.

The Manpower Survey Report will be uploaded onto the VTC website after completion of the survey.
Should you have any queries, please do not hesitate to contact the following hotline during 9:30 a.m. to 6:00 p.m.
from Monday to Friday.

<> For matters regarding completion and return of questionnaire(s), please contact Ms. Polly CHAN
of MOV at 3900 1176.

<> In case you want to approach VTC directly, please contact Mr. Edward CHAN of VTC Manpower
Survey (Statistical Team) at 3907 6716.

Yours faithfully,

79;7%’

(TAI Chark-tong, Tony)
Chairman
Innovation and Technology Training
Board

Encl. 152



I $%3

Vocational Training Council B £ 745

Headquarters (Industry Partnership) @SR (1T &1

30F, Billion Plaza Il, 10 Cheung Yue Street, Cheung Sha Wan, Kowloon, Hong Kong
EENERDERMHI0MERME2H30E

www.vtc.edu.hk
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CONFIDENTIAL HOA BB R B

‘/TC WHEN ENTERED WITH DATA *)% % j {q:

VOCATIONAL TRAINING COUNCIL
Xl & &

THE 2018 MANPOWER SURVEY OF THE INNOVATION AND TECHNOLOGY SECTOR
Al R M EFE22018FE NNAE

The 2018 Manpower Survey of the Innovation and Technology1 Sector aims at collecting manpower information of the
sector concerned for formulating recommendations on future manpower training.
The survey cover the employees engaged in

(i) Information Technology (IT) and

(i) Research & Development (R&D) activities?.
Please provide the information of your establishment as at 1st April 2018 by answering the questionnaire. Thank you.
AT R 20184 A 7387 S5 RARSEN A I AT BR el » S IL B R A T3l Tl et -
ETHP A E LS

() HARER

(i) BFoEEEpRgsEs) (AT -
FREE  ERMSIRIE20185E4H 1H M NI IR LG - Z#E(E -

Notes: 1 ‘Tnnovation and Technology” refers to those technologies that create new user experience or improve product performance

##  thatbring social and economic value. BIFTRHETEFEARLLAE Sy At & S SR (E{E VAT A P AR Bl B e fn s SRE I RHY

2 ‘Research and Development activities” refers to creative works undertaken on a systematic basis S0 as to increase the stock of
knowledge for devising new or improved products/processes/applications. i E8EI5F A 20 AVERE FitEfT BAIS A T
1 S TIERY H AV Rt AR DL S IHEC U A O ~ 12 BRI HI R -

Establishment Information
e
|:| Have staff engaged in R&D but NO staff engaged in IT Activities (Please answer Part A ONLY, P.2 -3)
A B THEEATT bR ED), (HiR 8 TIEFEENRHROEE) (RHAEIZEASRMT, 552 - 3H)
|:| Have staff engaged in IT activities but NO staff engaged in R&D activities (Please answer Part B ONLY, P.4 - 8)
AELEEENREOEH), (Hi 8 TIEEH7E Bl EE) (AR BEMy, 554 - 8H)
|:| Have staff engaged in BOTH R&D and IT activities (Please answer full questionnaire)
A ELHEE Al T A ES) (G505 HE)

NATURE OF BUSINESS:
EHBMEHE

TOTAL NO. OF PERSONS ENGAGED:

= AL
B B 4 AN (For official use)
Industry Code

Details of Contact Person

Es YN~

NAME OF PERSON TO CONTACT: POSITION:
e & N 2 % ik iz

TEL. NO. : - FAX NO. :
CAr XA

E-MAIL :
EH
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Job)
Code
Tefir
Ei

T

B

00

—_

002

003

05

053

Survey Reference Date : 1st April 2018
it HE 2018 2451H

Part A — Research and Development

ATy — TRFE S

Please complete columns ‘B’ to ‘J'  of the questionnaire according to the list of principal jobs by referring to Appendix B for job description of

individual job.

SATRIRY IR ey £ 2 - W2 ERBA R SR H Y TIERIASER RS B 2 T -

Al. Principal Jobs ¥ ZERETS

Please refer to Appendix A for column explanations.

A EIERAN SV -

A) (B) ©) (D) (E) (F) ©) (H) ) @)
Principal Job No. of No. of No. of No. of Posts |  Forecast Average Annual Preferred Academic Preferred Relevant Training Needs
F TS Employees |Freelancers”| Vacancies as of April No. of Remuneration Package Qualification Years of Experience of Existing
(See Appendix B) as at Survey | as at Survey | as at Survey 2017 Posts as of Employees
(2Rl B) Reference Reference Reference (Incl. April 2019 S I EE HEER = =e=]:0] in the Next 12
- : Date Date Date Freelancers®) (Incl. FREE Months
(Excl. Freelancers”)| code Code b (Please select up to
Freelancers®) | 7451 H #A fELEt 1E20174F . P Yrae Code three options)
e e e B | 4Am Bk |1 1,080,001 ormore | 1 Postgraduate | gt -
Tt EI | Ay | zemam | mefrsgE | (E20194F Eas gt 115 yrs or above HAC= (8
IN[[H=PN =3 (BB 4F 2 $600,001-$1,080,000| 2 First Degree + AL Bk 2y
(TEFEE Ty | MMIEE | 3 $360,001-8600,000 BB 2 10 yrs to less than 15 yrs E §
HTIEE) (EiEEH | 4 $240,001-$360,000 | 3 Sub-degree HEEFAEUAT (FTEER % =TH)
TAEE 5 $100,001-5240,000 BIEAr 3 5yrstoless than 10 yrs
6 $199,0QO or below 4 §E:nior Secondary AEETELT
PR = 4 2yrsto less than 5 yrs Code
Please enter a zero ‘0’ in the box if no employee/freelancer/vacancy. 5 Junior Secondary TEREAFET KTl
WARA, BITARE /7225 » NI 0 - o 5 Less than 2 yrs (See Appendix C)
AT (ZRAMI$£C)
Job Title A (2 employees, 2
‘|freelancers and 1 vacancy)
Wil QERR, 2BHETE | 2 2 1 . 5 3 2 4 03 | 10
F R MEZERR)

Research and Development (Non-IT related) #3%

BEGRS (BRI AER)

R&D Researcher/R&D
Scientist/R&D Engineer

IR TR R
e TAZE

R&D Technician
bR

R&D Supporting Staff
W3 A&

Research and Development (IT related) FZCEARR2¢ (BAEHRHEAER)

R&D Researcher/R&D
Scientist/R&D Engineer

THEERHIE B THEERIEE S
T TREFT

R&D Technician
bRt &

R&D Supporting Staff
i N

Other Relevant R&D Staff EAAERIARE T

For Official Use

Note: # A freelancer is a person who pursues a profession without a long-term commitment to any particular employer in the sector.
Freelancers may be engaged on a daily, an hourly or a project basis.
B # TEMITIEE ) S e R R R R A L o BRI T DUH#T - el 5 TR -
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Part A — Research and Development

Aty — TFEEERR R

A2.  Please state the relative percentage of source of funding for R&D:

sATE T E AR E oot

(a)  Self-financed

aELe %
(b)  Group company or affiliates o
EEAFSHEAE °
(c) Government o
B o
(d)  Others (Please Specity) %
HoAtr, (FEEEHH) ’
Total 4885 100%
A3.  Please state the relative percentage of nature of R&D activities:
et S B E ot
(a) In-house R&D o
RN °
(b)  Contract out R&D %
PISNATE aHEE ’
(¢) Collaboration Arrangement o
EELHE °
Total &85 100%
(d) Please tick “v ™ the box if the contracted-out R&D activities involved offshore R&D.
WHNIE A Z A B RS ) » 3590 v "B T 74 - l:’
A4.  Please state the relative percentage of mode of training for R&D staff:
At EEI 3 B TV E /L
(a)  On-the-job Training/Apprenticeship o
TR SR °
(b) Classroom Training o
R ’
(¢) On-line Training o
Gl ’
Total 488 100%
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Part B — Information Technology

By — HERHY

Please complete columns ‘B’ to ‘J'  of the questionnaire according to the list of principal jobs by referring to Appendix B for job description

of individual job.

ARSI R P Y £ RS - A2 ST BARR SRS LIERIRIES RS B £ 7 -

B1. Principal Jobs T EERTS

Please refer to Appendix A for column explanations.

HE2EISERAN SRR -

) (B) ©) (D) (E) (F) G) (H) o ()]
Principal Job No. of No. of No.of |No. of Posts | Forecast Average Annual Preferred Academic Preferred Relevant Training Needs of
R 5 Employees |Freelancers’| Vacancies | as of April No. of Remuneration Package Qualification Years of Experience Existing Employees
(See Appendix B) as at Survey | as at Survey | as at Survey 2017 Posts as of in the Next 12 Months
(2:RIf8% B) Reference | Reference | Reference (Incl. ) April 2019 SR BEEHEERE BEHAEN (Please select up to
Date Date Date Freelancers®) (Incl. HREE three options)
(Excl. Freelancers")| ¢ 4e Code b
Freelancers”)| {E4fH FIIH| - egist | te201748 N e R Code
- HEETLIE  Fi 471 et 1 $1,080,001 or more | 1 Postgraduate 4k
E,ixuu o #wAY | zwvE | mbogE | E2019F EAEE BFgehE 1 15 yrs or above
RS (mfEEd | A0 2 $600,001-51,080,000| 2 First Degree FHAERE
ChefEE Ty | BOUBE | 3 $360,001-8600,000 B fy 2 10 yrs to less than 15 yrs
HTAEE" (BEEH | 4 $240,001-8360,000 | 3 Sub-degree THEEFIEUT
TAEEH) 5 $100,001-$240,000 llE=2iva 3 5yrs to less than10 yrs
6 $100,000 or below 4 Senior Secondary HEFHEDT Code
Job © . N e 4 2 yrsto less than 5 yrs ey
Codel Please enter a zero ‘0” in the box if no employee/freelancer/vacancy. 5 Junior Secondary —EEHENT BT
ek f WEHREE, BHLIEE 246 S5EHBNEA 0 - W 5 ]T h‘ 5 (See Appendix C)
ol ?S;‘;PF yrs (S B8O
R — j
Job Title A (2 employees, 2
€.g.'| freelancers and 1 vacancy)
V| R QR 2B TeE | 2 : ! 4 > } ? 4 010
F R MEZEGR)

10

102

20

202

203

204

205

206

209

|General IT Managemen

t HES

P EHE

IT Director/MIS Director/

Head of IT/CIO
B R B E R R
W AR EE S EREE

SEE
CTO
IR

IT/Software Development AR /#kf4:FH&

Systems Development Manager

EN s s

IT Architect/Business Analyst
EEARH GRS PR

Project Manager/Project Leader

HELHE THEHE

UX Designer
H st

Programmer/Analyst
Programmer/Software Engineer

BARUE oirEAE
R TR

Web Designer/Developer
Mgt 8 B A

Quality Assurance Specialist/
Software Assurance
Specialist/Engineer/

IT Systems Auditor

s E A A

R EREE T
AZAN RS A

Software Product Engineer

R i A2 AT

Software/Firmware Product
Designer/Product Analyst/
Developer/Software Product
Manager

R E TR
EmOR RS
B mAE T

Note:

Freelancers may be engaged on a daily, an hourly or a project basis.

EE
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Part B — Information Technology

BE{ > — BERRHY

Please refer to Appendix A for column explanations.

HE2EISERAN SRR -

Job)
Codef
Tk
4o

A)
Principal Job
E RS
(See Appendix B)
(2Rl B)

(B)

No. of
Employees
as at Survey

Reference
Date

(Excl.

Freelancers”)|

©
No. of
Freelancers’|
as at Survey
Reference
Date

D)

No. of
Vacancies
as at Survey
Reference
Date

[5)

No. of Posts
as of April
2017
(Incl.
Freelancers®)

(F)
Forecast
No. of
Posts as of
April 2019
(Incl.
Freelancers®)
1At
HE T
FNB

1E4fsT
Hy

1E20174F
4H1
Ik H
(EFEEH
TAEE"

it
TE20194F

47
e 4=
(BfEEH
TAEEH)

S HI
=P
(FEfEE
HTAEE

Please enter a zero ‘0’ in the box if no employee/freelancer/vacancy.

WEHEES, HHTIEE 26, SHETTRRNEA 0

©G)
Average Annual
Remuneration Package

B PIHT

Code
éw’uiflék

1 $1,080,001 or more
A E
$600,001-$1,080,000
$360,001-$600,000
$240,001-$360,000
$100,001-$240,000
6 $100,000 or below

LT

(RN SERNNY

(H)
Preferred Academic
Qualification

& R E AR

Code

1 Postgraduate
bgERE

2 First Degree
e lind

3 Sub-degree
(i

4 Senior Secondary
i

Junior Secondary

#

v

@
Preferred Relevant
Years of Experience

BREAH
TS

Code

i

15 yrs or above
+HERL L

10 yrs to less than 15

(S}

yrs
BT
5 yrs to less than10 yrs
FIFE LT

2 yrs to less than 5 yrs
ZHERAFUT
Less than 2 yrs

LT

w

IS

w

@)

Training Needs of
Existing Employees
in the Next 12 Months
(Please select up to
three options)

RACA {18 F
TR 2y K
(TR % =18

Code
“Rt
(See Appendix C)
(ZRAMSEC)

IT/Software Development (Continued) &R /#rikiiss (&)

210

Technical Writer
BotEa &

21

Computer Game
Designer/Artist/Developer/
Computer Graphic Designer/
Artist/ Computer Animator/
Web Graphic Designer/

Visual Effects Designer

EELiE b i e S e g =
/EsE Gt EiE
ERS R RETEN T 5
ST, R R Tl

Telecommunications and Networking 1 5z §84%

30

Telecommunications Manager/
Networking Manager
EEHACHE Agas Ak

302

Telecommunications Consultant,
/Network Consultant

AU A R

303

Telecommunications Engineer/
Network Engineer

EEER 2T, 4845 AR

304

Network Administrator/
Network Officer

ML EHE(E EEEE

Technical Services F 7R 75

40

IT Security Specialist/
Information Security Specialist/
Information Security Officer
BISRE TR RIRY
HELH O ERIR L B

402

Database Administrator/

Data Warehouse Administrator/
Database Designer

B EE T SRS
FAE BRI A

403

Systems Programmer
(in-house/vendor environment)/
Systems Engineer
LR E (I,
BREHIERT ) Z 8t TAZAT

404

Customer Engineering Manager;
Services Support Manager

5 TR RIS SR A

405

Customer Service Engineer/
Field Engineer

& RS TARAT, EHUR S T
FEET

406

Field Technician

iR A

Note:

5

Freelancers may be engaged on a daily, an hourly or a project basis.
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Job)
Codef
Tk
4o

Part B — Information Technology
BERST — BRRHY

Please refer to Appendix A for column explanations.

HE2EISERAN SRR -

A)
Principal Job
EEE 970
(See Appendix B)
(2Rl B)

(B)

No. of
Employees
as at Survey

Reference
Date

(Excl.

Freelancers”)

FESET H
=P
(FEfEE

HTAEE

©
No. of
Freelancers’|
as at Survey
Reference
Date

D)

No. of
Vacancies
as at Survey
Reference
Date

I15)

No. of Posts
as of April
2017
(Incl.
Freelancers®)

ST HIH

HE T
SN

1E4fsT
Hy

1620174
4H1
Ik H
(EFEEH
TAEE"

(F)
Forecast
No. of
Posts as of
April 2019
(Incl.
Freelancers®)

it
TE20194F

47
e 4=
(BfEEH

TAEEH)

Please enter a zero ‘0’ in the box if no employee/freelancer/vacancy.

WEHEES, HHTIEE 26, SHETTRRNEA 0

©G)
Average Annual
Remuneration Package

P

Code

éw’uif)él.

$1,080,001 or more

A E

$600,001-$1,080,000

$360,001-$600,000

$240,001-$360,000

$100,001-$240,000

6 $100,000 or below
LT

(RN SERNNY

(H)
Preferred Academic
Qualification

& BB A ERIEE

Code

e

1 Postgraduate
bgERE

First Degree
BB
Sub-degree
BB

Senior Secondary
e

Junior Secondary
#

[§)

w

FS

v

@
Preferred Relevant
Years of Experience

BREAH
TS

Code

i

15 yrs or above
+HERL L

2 10 yrs to less than 15

yrs
BT

3 5yrsto less than10 yrs
FIFE LT

4 2 yrsto less than 5 yrs

ZHERAFUT

Less than 2 yrs

LT

w

@)

Training Needs of
Existing Employees
in the Next 12 Months
(Please select up to
three options)

RACA {18 F
& 5 K
(TR % =8

Code
“Rt
(See Appendix C)
(ZRAMSEC)

Operation Services

BRIEIRTS

w
(=]

Computer Operations Manager
RS EREAR

502

Help Desk Supervisor
KBhEEE

503

Help Desk Representative/
Customer Service Officer/
Representative
KEhGR% & /% PR LA
/IR E

Computer Operations
Supervisor/Operations Support
Supervisor

BIHRIEEE R E

505

Computer Operator/Systems
Operator

SRR AR ES

506

User Support/Co-ordinator

HFE% SEE

IT Education and Train

ing EERHEE RllR

601

Lecturer/Professor/Training
Officer

sl Bz IR

602

IT Trainer/IT Instructor
EallRHGsk & &R
HE

IT Sales and Marketing

Rk

BSHE TR

701

Sales/Marketing Director/
Account Director/
Sales/Marketing Manager

PE TSR AR
P HISAE

702

Sales/Marketing Representative/|
Account Manager/

Product Promotion
Representative

s MBRE S HPEE
FE R R

|Other Relevant IT Staff

HAAEBE AR T

}For Official use

B2. Number of IT staff seconded from Contractor Company (ies) (On full-time equivalent basis)

WEERAREBREZIMIATEI B THIAR (UI2BERER)

Note:

Freelancers may be engaged on a daily, an hourly or a project basis.

FE
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Part B — Information Technology

BEf > — BERRHR

Sources of Recruitment & Internal Promotion

Hris e RHVR K e RN B T

B3. Number of IT employees recruited or promoted in respect of new or existing posts during the past 12 months by source:

i H PIRTHE S T DUE S s i SR A ZEBRATE RV (B BB (PR 8D

No. of employees

A TIREERR AL EEEEE

BEAR
Sources of Fresh Graduate (@) Local Institution
Recruitment | 2 A b PR
WS e B HY AR (b) Non-Local Institution
FEA R
Experienced Person (c) Recruited from Hong Kong

(d) Recruited Outside Hong Kong
EEBDIINSE

Promotion

Bt

(e) Internal Promotion

HERETT

Employees Leaving the Company

1 BT

B4.
BET

Number of IT employees left your company during the past 12 months.

(15 H By B R R B -

@) Total:
FNEL

(b) Due to employer’s decision on retrenchment:

Al R AE 4 BB S

Major Difficulties Encountered in Recruitment

EE RS

B5. Please indicate the difficulties encountered in recruiting 1T employees in past 12 months.
et BAEHEAE A —(EH R ER R R B FrEEIAY R EE -

|:| Recruitment was taken place (You may tick “v ” more than one option.)

HEME (A5 v 7 ELHR—IH - )

[] @
[] b
[]©
[] @
[]®
[]®

Candidates lacked the relevant skills/experience

FERCE M AR R RE  4E8y

Candidates lacked the relevant academic qualification and credential

FERE R BAHRR SR I N B E TR

Candidates' Ianguage skills (including Putonghua) were not up to expectation

JERCERE ) (BfEE ) 57K

Candidates found the remuneration package not attractive
FERE TR R KI5 |
Others (Please Specify)
HAth (5FEEH)

No encountered difficulties

B N EE

|:| No recruitment was taken place

AT
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Part B — Information Technology

BEi T — BElRHY

Job Nature Distribution
TEMERES

B6. Please state the percentage of local IT employees & freelancers in your company who have engaged in the following job nature
as at Survey Reference Date:

sAfelt EAETERET HIEEDN T TEME A SRR R S tbR (BEEELIEE) -

Job Nature Local Employees
TAEME A &

(&) Teaching in Academic and Education Institutions
MBI BB TAE
(b) Product Development/Engineering
(i.e. developing core technologies, products and services) %
TEFEITRZ ORI ~ FESMIR B HTATE ~ St HIpaSE TIF
(c) Application Development/Engineering
(i.e. using technologies, products and services to develop applications to meet business need o
BRI T &
(a0 = ARG ~ 7 AR %S B 38 HHi P R R SE S R IE T )
(d) Operation and Technical Support
ERAE BRI S 4%
(e) Others (Please Specify)
HAth (FEEH)

%

%

%

Total 488 100%

End of Questionnaire. Thank You for Your Co-operation.

&S > ZHaF -
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Appendix A
B 85 A

The 2018 Manpower Survey of the
Innovation and Technology Sector

BHT R FH% £2018F A S FE &

Explanatory Notes

i EE

Part A - Question Al / Part B — Question B1
A STHIRE A1 % B A RIRE B1

1. Principal Jobs - Column ‘A’
TERE — A

(a) Please go through column ‘A’ and mark those principal jobs applicable to your establishment. For
detailed job descriptions for principal jobs, please refer to Appendix B.
S AT B ERCGEAY BTN T EE - AR TIERE - s52RHEfEEB -

(b)  Please add in column ‘A’ titles of any principal jobs not mentioned in job descriptions (Appendix B);
briefly describe them in respect of the appropriate job categories.
W B S AR E S R E TR (Kf8%B) - FH—0HEA ‘A A - M Ak
LT B O S S5l e AR

(c)  The job titles may not be the same as those adopted by your company, but if the description of a
certain job in your company is the same or substantially the same as the job description of, for
example, Systems Analyst, then for the purpose of this survey you should regard the job holder as a
Systems Analyst regardless of his/her actual title in your company.

FERAIINBE AR BASMBERANAER B0 SAFEBBA TIEEEH
AR EBE (G0 " REoNE ) HESMED - AEEZBBEERNRE 52
Y E R R > IERRHERIERERE " RSN E

n the event where an employee’s duties in your company are split between two or more Job titles,
(d) In th h 1 ’s duties i lit b job titl
please use the job title that best describes his/her principal responsibility.
W BAFERERTERZIAME » &5 5 H 5 s LW ZIGR AR -

(e)  Hardware/software sales and marketing employees with technical knowledge in IT products and
services should be included and grouped under the job category “IT Sales and Marketing”.
AREAEMNMRES,  REFEEMBROERR - EHEHERTSEREABBEE

"EHFHHE R TTSHEE ) BB EIZT -

2. Number of Employees as at Survey Reference Date (Excl. Freelancers) — Column ‘B’

st HHE B AS (FAEEEBHTER) ‘B’ 1M

For each principal job, please fill in the total number of employees (excluding freelancers) as at survey
reference date. The permanent employees include all those under the company’s payroll, disregarding whether
the employees are deployed to work in other places (including the mainland of China).

AR BRMERSE I REANEEEERENREAESE (FTEEERIEE) - RIAR
EBHEEE BEAGANERHANFRARE Ao AEMAEHAMME T TE (BFEPEA
H)

3. Number of Freelancers as at Survey Reference Date — Column ‘C’

FE&EET HIHAY H B TAF & A% ‘C

For each principal job, please fill in the total number of freelancers as at survey reference date. A freelancer is
a person who pursues a profession without a long-term commitment to any particular employer in the sector.
Freelancers may be engaged on a daily, an hourly or a project basis.

FET BWRENGSTHIESETERBEANVEH LIFEESEE - "BHIIES ) 50 e
L8 LI R (E R (A AN £ - Bl ITEZ T DUH #r ~ B 2 51 H TR B -
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. Number of Vacancies as at Survey Reference Date — Column ‘D’

FE 4R ST H HHY 22 B H ‘D

Please fill in the total number of existing vacancies as at survey reference date. “Existing Vacancies” refer to
those unfilled, immediately available job openings for which the company is actively trying to recruit personnel
as at survey reference date.

HIE EESET HI G — E B A 22 6hEE o T 4REt H IR ZEGEREE ) BAe s B R & st B B
e JATLZERE - B IEEAEIGEE A BEW -

. Number of Posts as at April 2017 (Incl. Freelancers) — Column ‘E’

FE20174 A B B H (BFEE B TFEE) ‘E W

Please fill in the total number of posts (including freelancers) as at April 2017.

FE EAE2017F 4 H B EEH BB RO 488 (BEEHmIES)

. Forecast Number of Posts as of April 2019 (Incl. Freelancers) — Column ‘F’

HETE2019F4 IR 8 H (BIEEHTIEE) FOH

Please fill in the forecast number of posts as of April 2019 (including freelancers). The number given could be
less than that existing number of employees if a contraction is expected.

HIE EAE2019F 4 H BE T EHM B HET AU B E (BEEHIEE) o Wl EREB R
FULE - HERARTIEE A BT DRI A R B ANHL -

. Average Annual Remuneration Package — Column ‘G’

B LR ‘G 1

Please enter the code of the average annual remuneration package for each principal job of employees
(excluding freelancers). This should include basic salary, bonus/commission, housing allowance/benefit and
other regular allowance etc. If you have more than one employee doing the same job, please enter the average
range.

S G MR AEE £ ER S (R BV P IRNEIRESE (NEREBTEE) - BF e
FEIEHT - 1041 ~ FRERM EF R EME RS - 41 BEAFAESN—SEEEER—T%
W - RIGEHCEEUA -

. Preferred Academic Qualification/Preferred Relevant Years of Experience — Column ‘H’ & ‘I’

BEEASE (ERERANHBFEE H OROT O

Please enter the code showing the preferred academic qualification and preferred relevant years of experience,
which your company requires an employee in a particular position.

S H R T B AGRSE - PIREE BN S RS Y (R B E A Y 22 E (k& #E 5 2
BT R) K AHR AR E K -

Definition of Preferred Academic Qualification:
e B HASRERES

4 “Postgraduate” refers to Higher degrees (e.g. master degrees) or equivalent.

TWESERE ) BfE S E A (MELRA) NEEAFEE -

4 “First Degree” refers to First degree or equivalent.
LR BIEELEA > NEFHAEEE -
L 4 “Sub-degree” refers to Associate Degree, Higher Diploma, Professional Diploma, Higher Certificate or
equivalent.
"R, BREEIEL - SPOUB - HEXE  afEE > NEFHEEE -

L 2 “Senior Secondary” refers to Secondary 4-6, Diploma, HKDSE or equivalent.
TEty BEREFRN - B BEEPEEER  NEERERE -

4 “Junior Secondary” refers to Secondary 1-3 or equivalent.
T, B —2Fh = HEAEHREEE -
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Training Needs of Existing Employees in the Next 12 Months — Column ‘J’
AR+ A B BRI g B Yl 4R 7 oK N |

Please enter the code showing the type of training which your company requires the existing employees of each
principal job to have in the next 12 months. For the detailed types of training, please refer to Appendix C.

AL Y WIEHAGRSE 0 DA BN EEE— EEBOFS Y B R 8 R AR T E H AV SE TR
Koo JISRTE YRR A - S5 SR $EC -

Part A - Research and Development

ABRSy - WISRERBE &

10.

Question (A2),(A3) & (A4) — For Research and Development (R&D)

% (A2) ~ (A3) & (A4) & — (EEUIFHf#E

Please fill in the relative percentage of (i) source of funding, (ii) nature of activities and (iii) mode of training
for R&D.

A A E RN () E AN - ()EBMEE K (i)l & THEAXIHE TG -

Part B — Information Technology

BHE > - Rl

11.

12.

13.

Question (B2) - Equivalent IT staff from contractor companies

% (B2) E —FEHMMELBENVIALFANER

Please fill in the number of IT staff seconded from contractor company(ies) to work for your company as at
survey reference date (On Full-time equivalent basis).

AE L BAEESE HH > EEEMPRRE 2SN AE B TN > W =BT -

Question (B3) - Sources of Recruitment & Internal Promotion

% (B3) B — #rigE BWY AR K g BN & 7t

4 Please fill in the number of IT employees recruited/promoted in the past 12 months.

HEAEBE T AN B ERE R R B AR -

4 Fresh graduate of a Hong Kong Institution/Non-HK Institution should include those senior secondary
or above school leavers.

AU IRAS I S W R A > B R e B R B -

4 “Experienced Person” should be regarded as a person with working experience in any fields.
THIFER AL EEAEM TELEN AL -

4 For internal transfer of an IT employee from non-IT field or recruitment of experienced person from
local company, he/she should be reckoned as “Experienced Person Recruited from Hong Kong”.
A EREIFE B TAEA (8 B 3£ &SRR TIE - s At A= B AR A
+ MARESSEEE T REBBES TESEN ) AL -

Question (B4) — Number of Employees Leaving the Company
% (B4) E—REEBkE A

4 Please fill in the number of IT employees left during the past 12 months.
s AR L EH N B &R R R B NE -

L g “Retrenchment” is defined as employer’s decision to down-size or re-organise to cope with the
recent financial situation. If an employee left the company after completion of contract, he/she
should not be regarded as “retrenchment”.

CUE B S fE R B E B B EE RN o DUEM AT LRE N - B B W04 1R B
T - A 15 4 e B S BT
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14.

15.

Question (B5) - Major Difficulties Encountered in Recruitment

% (B5) @ — EHEFISNE

Please indicate the difficulties which you have encountered in recruiting IT employees in the past 12 months.

AR BARMEBRETZEA  EAEBEMMEE B EE TS LAy E -

Question (B6) - Job Nature Distribution
% (B6) B — LIEME T

Please fill in the percentage of local IT employees & freelancers by job nature as at survey reference date.
HIEE BAFEESRETHREARTEREN AN SRR EASLER (BFEEHIME
) e
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Appendix B
fff % B

The 2018 Manpower Survey of the
Innovation and Technology Sector

BIFT R B 2018 FE A TSR &

Job Descriptions of

Principal Jobs in the Innovation and Technology Sector

BT fe BF 2% F BB B T F &t B
Part A — Research and Development
A BRfy — HAFEEEREES
Code Principal Job Job Description
4 5% F SRS T {E=i 8o
RESEARCH AND DEVELOPMENT (Non-IT related) /%% i 5 2% (B & 1R A 4HEE)
001 |R&D Researcher/R&D Scientist/ |Engages directly in professional work of R&D activities, those
R&D Engineer professionals with scientific or technological training
brEEt s g HEERIEE R -
D IR s 0\ A SR
T HEAE -
002 |R&D Technician Participates in R&D activities by performing scientific and technical
FF R 1 B tasks involving the application of concepts and operational methods,
~ h and usually under the supervision of researchers/scientists/engineers.
TEHTE & FHER  TAZAVEE T - A B E RS AEE 7% - $1
TThH3E TAZ PR R R ffa (75 -
003 |R&D Supporting Staff Engages directly with the performance of R&D activities with skilled
N and semi-skilled technical knowledge.
HERES B SR BRSO FIER I A & -

RESEARCH AND DEVELOPMENT (IT related) #ff

FeBifE s (AR ERFHAHE)

051 |R&D Researcher/R&D Scientist/ | Engages directly refer to in professional work of R&D activities, those
R&D Engineer professionals with scientific or technological training
&I E TR
I§%n * BRSBTS R TR B 1 3 B R ke
+ HEAE -
052 |R&D Technician Participates in R&D activities by performing scientific and technical
PR tasks involving the application of concepts and operational methods,
. h and usually under the supervision of researchers/scientists/engineers.
TEHFEE R TIZATEE T - El e RS AE R 7% - $h
TThH3E TA2 RAYRHER R Rl (7 -
053 |R&D Supporting Staff Engages directly with the performance of R&D activities with skilled

Wt A&

and semi-skilled technical knowledge.

=k el R IS PSP S S At SIS PN = I
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Part B — Information Technology

B #5r — &R

Code Principal Job
4 5% F K

Job Description
T {E=i 85

GENERAL MANAGEMENT &R &

101 |IT Director

Focuses on strategic planning as well as manages overall IT functions

B R R E S (including application system design and development, office
MIS Di automation and communication networks, services delivery and end
o S _ieftor s user support) to meet the business/organisation objectives in the most
B A cost-effective manner.

Head of IT o . o
N BEHRERE REHMAERMEIE  BF &t
cIo FREHZRS Moot ENES - RS
e o e YEEmHAE Uk B RAR wm T ERES KA E
B ﬁ = nﬂ 33. {f ;](;EE .

102 |cTO Responsible for the technology direction and strategic roadmap of the
R company’s products and services.

B8 N E] E on F RS Y Bl 5 18] e SRR o

IT'SOFTWARE DEVELOPMENT &EHIRHY /#k{fFH s

201 | Systems Development Manager

ENSE I SUSE

Analyses of organisation’s functions and processes; designs IT
applications and systems, and/or customises package solutions to meet
business objectives; manages all phases of the development life cycle
including feasibility study, development, implementation and support.

SYATRE IS N SR TR KR 0 Bt B E R R R R
ﬁﬁm% STE S BEECEBHE  BEEHANMAESEE
A TE > BfEET TS 3 TR AS

202 | IT Architect
Al EH R SR

Business Analyst

BRI A

Develops the strategic direction of the technology that is deployed in
the company; performs a quality assurance function to make sure all
parts of the organisation adhere to the IT strategy; maintains IT
strategy integrity and ensures systems developed according to defined
IT strategy to meet the business/organisation objectives; and
implements IT strategy to increase the company’s revenue and market
share.

il JE 2 F] YRl SRS T R HETTE R fRaE o OR & BT
R 18 & SRR R SRS o 4 35 & GRRE  BR S o8 B — B TR
R E R RS B 3% 240 - DLE R M EH R 1T
HAFRREE > DERS A SR ARTSEARR -

203 |Project Manager
THH &

Project Leader

HHHK

Manages specific IT development or services projects based on the
user/customer requirements to ensure the implementation is on
schedule and within budget; designs the processes that enable the
management and service of various user/customer groups are
satisfactory to meet the company’s standards and requirements.

REBEHFE HFFP%EX EHENEMMFNHEE RS
%ﬁﬂ%%ﬁ*?@ﬁﬁﬁi;&ﬁlﬁ e O ik 5 <

ME/&ZFPmE  ERLEEELEREX -

204 |UX Designer
M F SR THn

Translates and documents the functional requirements based on
user/customer requirements; performs system studies, analysis, design
and implementation of computer systems to meet user/customer
business and operational needs.

REMRPE " ZFFEX > HERGCHINERSE B HEE
ZHHIWTIE ~ o e RS B E B R RE
BEERE -

167




Code Principal Job Job Description
& 5% T Z % T 1E &5 3
IT'SOFTWARE DEVELOPMENT(CONTINUED) &Rl tk4-Baos (%)

205 |Programmer Designs and develops computer programs to meet business needs
B according to the requirements laid down by the functional and
technical specifications; applies appropriate system and programming
Analyst Prpgrammer tools, and hardware to deliver cost efficient business solutions.
iR E
Software Engineer FRLUE Th A R S% Al AG - R R R IR - B
8P T 12 B FTEEAGHENAS  RAGRTEREME - EHEA
DR E N E ST
206 | Web Designer/Developer Uses tool set to design and create Web Pages, animation graphics
At o= R s = and/or other multimedia contents for integration to IT applications
according to business requirement, strategy and direction in the mixed
technical and creative works.
FEREREOK - RIS R JTm » &S ERREBAE > FHT
HEXRRUFHEE #HENHEMBERBANE  DFR
EHEEEH®RAEREN -
207 | Quality Assurance Specialist Ensures that the development process and deliverables adhere to the
IR = = gACE ] conventions, standards and requirements laid down by the
organisation, and/or the system specifications, whichever appropriate,
Software Assurance and that the deliverables meet customer business requirements.
Specialist/Engineer
RS N .
o R A 17 B 5 R P R B O T € B HE S 4 0 R R
= Ko R/ MFEEFAEREX -
IT Systems Auditor
BB % 4 A A SEEE
208 |Software Product Engineer Works on the development of innovative products and user
oA E S TR B applications; investigates the use of emerging technology; and
involves in collaboration with IT companies and/or user organisations
to ensure that the developed product or application meets users’ needs.
B & W fn R JE B TR R AR BEKA
CIERSERISE 1 = X(a %ﬁ%ﬁ?%%m&ﬁ%hﬁfé
FFERE-
209 | Software/Firmware Product Conducts development for software/firmware products; designs new
Designer software/firmware products in communication with the users to meet
W [E A E SR ET B the needs of the market place.
Product Analyst/ Developer Eﬁ )5?;6 $A {q: / . {q: E Ellzllj ; /&:‘,\1 }EH )El 5% ﬁ ;ﬁ ;+ ¥ﬁ $’X {/:{: / {/:{:
EEFE g |[Ed EETSER
Software Product Manager
R on 8¢ PR
210 |Technical Writer Plans, designs and writes user manuals and technical references for the

£ o 58 fm &

company’s range of hardware and software products; and/or involves
in the writing of promotional material and newsletters for users.

BE (R B b SR~ SET R B R P T i
BE R R

Fo o B HYER
flofsm » R/ HSHEGEREFE
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Code
& %

Principal Job
F EB B

Job Description
T {E=i 85

IT/'SOFTWARE DEVELOPMENT (CONTINUED) &iflfl4;  #i4-5eEs(4E)

211

Computer Game Designer/
Artist/Developer

B Bk s st
Eity B %A

Computer Graphic
Designer/Artist

B [ ek Et Rl A

Computer Animator
B B B & B at Al

Web Graphic Designer
4 H I8 {5 5 5t Al

Visual Effects Designer

BB R w E T il

Designs and develops computer games or multimedia products in both
programming and creative aspects; prepares creative designs (such as
graphic designs, character designs, web designs, and animation
designs) for multimedia production, computer game development,
computer animation and digital visual effects.

BEREMERRSERELNERXE TN ANME LR
ETAIBH 3 R EERBAE - NG % - BB EN
B ER N RBH A BT (B0 BHT - A0iE
REEr ~ H H e g & e Et) -

Z= n¥ @

TELECOMMUNICATIONS AND NETWORKING & [ F 484

301 |Telecommunications Manager Manages the data and voice networks through which IT services are
B EH &K delivered securely and effectively to meet the organisation’s overall IT
Ki strategy, policy and standards; liaises/ manages network carriers and
Networking Manager hardware vendors to acquire cost effective telecom services to meet
4 4k gk business needs.
EHHUBRETHES  RELX2ARNERABERE -
DAETRF &0y R 88 &R RORES - BUR IR g
HU B 5l A 2 7 1Y BB BRI 75 - Wk 48 8 B 4 48 R R 1 (1L e
o UMEREEBTK -
302 |Telecommunications Consultant | Translates requirements into properly engineered and tested
2 =M EE R communication solutions as part of the overall information system in
N KC | the mixed software/hardware area of telecommunications/networks
etwork Consultant technology.
& 4% g i
HIEBR HERMFTEE  REGE T LB BN
WO W DB G REERASR -
303 |Telecommunications Engineer Plans and designs new communication software; installs new networks
wEl T2 Bl and services; analyses current and planned network usages; and
. recommends solutions to solve networking problems.
Network Engineer
% 22 2 et N . . .
o & L2 hi OB R ARG A RS R R O
B e FHET 448 (50 FH 2 0 S 7 K g 48 i -
304 | Network Administrator Administrates the applications network infrastructure and telephony

MEEEE(E

Network Officer
444 FE

(voice, data, wireless) systems; oversees the design and installation of
wiring for these systems.

EHENMESERZRESZE (F5
BE AW AR BRI -

CEE - EG )
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Code
& %

Principal Job
F EB B

Job Description
T {E=i 85

TECHNICAL SERVICES - IT SECURITY

Rffuess — &bra

401

IT Security Specialist
B Or 4 O L

Undertakes design, technical support and review on IT/network
security, firewalls and intrusion detection; drafts the information

Information Security Specialist
Bl fr & H 7 &L

security standards, policy and procedures; and ensures the
implementation/work plans are always followed by the IT teams and
departments.

Information Security Officer
Bl fr % £ (E

B EET BT SR Kot s BEN W& IR 4~ B OKORE R
RAEZER  fEEEMNIRLIRELE - BUR KRR ¢ R
EREMMEE R RSP g ST T TEE -

TECHNICAL SERVICES - DATABASE

ot — BfE

402

Database Administrator
R X AT

Plans and controls the set-up and maintenance of Database System to
ensure a reliable and effective system environment for the

Data Warehouse Administrator
HEEEMI(E

development and operation of application systems requiring the
database architecture.

Database Designer
BRI ERET B

o ) % T R 4 ST RS o DLGEE 8 R E
FA FE i 204 -

TECHNICAL SERVICES - SYSTEMS PR

OGRAMMING £iififle#s — Z4ufE{4mEd

403

Systems Programmer
(in-house/vendor environment)

A2EEAGHE (HBHEAN
Y EE S A E R )

Specialises in the system support and maintenance, which enable the
use of system software for improving the system performance and
quality of service; designs and prepares the use of specialised
programs.

Systems Engineer
4 T AZ A

HEZBZEEE  DERSAFTEERRBEER
wEt RmmHEHAER -

TECHNICAL SERVICES - FIELD SUPPORT ik — Hii s

404 | Customer Engineering Manager | Manages a team of Customer Service Engineers to provide service
ZE T RKHE support in maintaining normal operation of IT systems for clients.
services Support Manager W 4% PR TRRAT - A R 6 N 2 4 TE R
e %5 7 4% 4 E 0 BB 78 7 4% -

405 | Customer Service Engineer Provides hardware services including installation of hardware systems,
= FEHg % T /2 Eh preventive and remedial maintenance to meet company/ customer

- : service level expectations; provides first level troubleshooting training
Field Engineer to customer.
B e 5 AR Al
REFEAFRE P ERKIVE RS GFEZEE T A
G TAD R R B dE s IR G — ISR S
406 |Field Technician Carries out hardware services including equipment/PC installation,

5 iR S il =

preventive and remedial maintenance, as directed by Field/Customer
Service Engineer, to meet service level expectations.

mEMRE &FF RS LEAE T £GP ERIEE
A %5 > BTG a N BE R 22 2 - TG e i Rt e -
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Code
& %

Principal Job
F EB B

Job Description
T {E=i 85

OPERATION SERVICES #&{EARS

501 |Computer Operations Manager | Directs and controls the operations of all data centre equipment and
S 18 1F B systems in order to provide accurate, secure and timely information
processing to support the company business; works with internal
colleagues/users on system development and technical services so as
to provide efficient IT services to customers; provides vendor
management.
EEEEMR PO Al R ARG EE - R 2
FE i ) B AR R DA SZ R A EE R B A
O E P IR E AT RSB A R R AR B R A R
ROEMBRMBGES  EH B ERE -
502 |Help Desk Supervisor Supervises a team of Help Desk staff in solving technical problems
kB4 F A and liaises with service vendors for problem escalation; plans, designs,
reviews and implements corporate Help Desk system.
R B Wk 2 I R 0 R AL o TR 46 R
BEIER KA E RE - Xat - BE KT R EHE -
503 |[Help Desk Representative Understands and delivers on-line assistance to users in solving
KBER®EE technical problems through company Help Desk hotline; maintains and
- performs call centre operation for ensuring cases are resolved in a
Customer Service timel
8 . y manner.
Officer/Representative
2z 58 Z 5 N N N N oQ P Ty . == >
FEEMBELRBER mm Tk BB B S RS R B kB
oL TR o B R R R 8 K -
504 |Computer Operations Supervisor | Supervises shift team of operators and manages all areas of data centre
TS A operations; follows through Change and Problem Management on
hardware, software and environment.
g PO SUPSIVISOT 35 55 iy S ) 3 B ¥ F A L RCES SR AR L 5 07 1 A
IR ik HAE OB TT T R~ W R R T R
505 |Computer Operator Operates, monitors and supports computer systems to ensure high
B EEAE B system availability and that scheduled events are executed. In small
data centres, the responsibilities also include telecommunication and
Systems Operator
> o e Help Desk.
ENE SN
EE - HERERYEEKAG  DERAGESHH ZF
FEFEEHB EEA®AT - FE/NBEHRHP LN HBE
MEEERKKERE -
506 |User Support/ Co-ordinator Provides technical support services to internal users or external clients,

MEXHE /&R

including desktop hardware, system and application software
installation; upgrading; problem diagnosis and resolution over the
phone/intranet/e-mail; and/or dispatches to user location, if necessary,
to help solving the problems.

B W 1Y B0 P P S0 B PR R IR RS ELE
A E R R R RS BB
SREE BELEREAME OAFE NEE
I 1 B o1 P
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Code Principal Job Job Description
& 5t F EB B T 1E &5 3
IT EDUCATION AND TRAINING &R 205 K2 314k
601 I:ecturer Provides education/training for pre-entry or post-entry IT personnel.
fimr By 0 SR B 08 3 L8R 6 IR A SIS SR A 4
E &
Training Officer
Jl & £
602 |IT Trainer Provides training for users of IT systems.

B R EHI S &

IT Instructor

BB F#ER

R B 2t F 42 LAl 4 -

IT SALES AND MARKETING &zHRHY 58 K 5 e

701 |Sales/Marketing Director Sets sales/marketing  strategy; advises the  sales/marketing
$EE T4 ES representatives on ways to improve their sales/marketing performance;
] maintains contact with dealers and distributors; analyses
Account Director sales/marketing statistics gathered by their staff to determine IT
& o sales/marketing potential and inventory requirements; monitors the
Sales/Marketing Manager preferences of customers.
9 &5 EE
WEHE  HHRE ERSETEUNSUEHE TS
RENES S RFEAEE LEHEBEIBS S oMIER
TARWERNHEE TGS i E&ERB R HE
HEBNIRFERR BEAEFNEL -
702 |Sales/Marketing Representative | Evaluates customers’ business needs and determines areas where the

HE SR

Account Manager
FRH

Product Promotion
Representative

7 i HfE B R

company’s IT product/services can complement theirs; explains to
customers how the IT products/ services can solve their business
problems; involves presenting and demonstrating company’s IT
products/services, checking on proper equipment installation and
delivery of services, and working with customers on future needs.

Al & 5 2R R R T E & E] A& 7 Y & R RE S
SIRBELRGEFE  AEPHWUERAMNEES R
5 40 o] B A D LSR5 R 0 2 B9 48 RO BE 4 B HY & ER
MHECE B o e &t 28 Rk B2 e & 6
FHEEERKATRE °

Remark: Equivalent titles have the same job code.

i FAEBEA R & -
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Appendix C
Bt 8% C

The 2018 Manpower Survey of the
Innovation and Technology Sector

Bl ¥ K FF B £ 20184 A J) &

Types of Training under Column (J) of Question Al /B1
R REAL/BL (3) P 3] ok ol 2

Enter in Column (J) the training needs of existing employees in the next 12 months according to the following codes:

A R AR 8 H BRI R BAVEIGRTE K - 2 N YIRTHEA Q)R -

Part A — Research and Development

ARty — isEEapAsE

Code Types of Training  (See Page 3 for definition of each type of training)
ok HIRTE (2 H 37 B A SRfEs Y 55 3H)

31 Technical Skills
BHERGRE

32  Management Skills
EERRE

33  Knowledge related to licensing and patent application

SR AZ e Ml H 7 R

34 Other R&D Training
BT BB R 4R

Part B — Information Technology

B#ES — HERHL

01 Basic Office IT Skills
N = E AR R RE

02 Applied Basic IT Tools for Business Processes

FEAE R TR SHIEA

03 Java and Object-Oriented Technology
Java S VA T

04 Linux/Unix & Open Source
Linux/Unix B2 J5 iS5 FE A2 =

05 .NET Development
Net F#E

06 Windows Platform Technology
BEFaii

07  Service-Oriented Architecture (SOA), Web Services and XML Development
A s m 28k ~ 48 AR BIXMLEA %

08 Multimedia and Computer Graphics
% e b EE R 1%

09 Interactive Game Design/Development

HEhiskaeat Bk
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Internet/Intranet/Web Development

EEN Y o P Rt g

IT Applications in Customer Relationship Management (Digital Marketing, e-Marketing, e-Services)

ERHRAEE FRIGEERER (BSTSHE - EriisiE - SRS

Information and System Security

G- XIS

Database Technology
BRERL
Networking/Data Communications

CEECYE F6E S

Application Development Tools/Languages

fEfRAS% TR FES

Web Tools and Related Applications
B A T B R AR R E

Mobile Computing
Bl E

IT Infrastructure Library

BRI TIL)

Radio Frequency lIdentification (RFID) Technologies

S BI(RFID) R

IT Applications in Supply Chain Management (e-Logistics, e-Procurement)

H RN E L e E TR ER (BT -

IT Applications in Product Design
BB A A fnax s HHI I

e-Learning Technology and Development

M BN bR

Project Management and Design

THHEH Rk

BT

Software Quality (Capability Maturity Model Integration)

MAER (BESREEVEREE(CMMI))

Understanding IT Practice in the Mainland of China

o B P St B E R

Virtualisation and Cloud Computing

R R R

Data Science and Data Analytics

ey ReTiIL e Ay

3D printing
3D {TE

Augmented Reality (AR) & Virtual Reality (VR)

B ESE (AR) RIEREES (VR)

Other IT-related Training
HoAth B E SR A RARYEI 4R
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Definition of Type of Training under Column (J) of Question A1/ B1
R AL/B1 (J) #i# /A &Il %k fe 55 0 &5 BH

Part A — Research and Development

ARty — isEEapasE

31

32

33

34

Technical Skills
BEERORE

Technical skills are the knowledge and abilities needed to accomplish mathematical, engineering, scientific or
computer-related duties, as well as other specific tasks relating to technology.

HERREEHECRESE  TE - M2 REMHBEARE DU B ECERE MR E T
fEFT#E By R SR AIRE D -

Management Skills
B MR e

Relevant skills of people management and leadership including problem solving, decision making, planning,
delegation and communication, etc.

ANBEHBEAEA MBS > BIEEE - AR 8 - RENEESE -

Knowledge related to licensing and patent application

A 52 M R T M HR A R R

Knowledge related to a patent, a personal property right granted to an inventor under the law through the
relevant Patent and Trademark Office. To obtain a patent, the inventor must apply to the Office with a detailed
technical description of the invention. The inventor may license the patent to other users, granting them the
right to use the technology.

ELE R AR Ay A > B AR A iR R E R TR AREE AR E AW ERE -
TS EAN - A 00K F) B E PR R EE 4 B AT SR A R i SR BH - 38 B N BT DU F A 2
S HMA P - 5% 7 MM 8 5% 5 la 7Y A -

Other R&D Training
{7 55 B2 B 4% 3 4k

Part B — Information Technology

B &Ry — HERHL

01

02

Basic Office IT Skills
AN - W S s NE S = 5

Basic Office IT Skills refer to those skill sets associated with the office automation tools used daily by many of
the office staff, faculty and students on the campus to improve or automate their daily tasks and operation
workflow. Office automation tools cover mailers, schedulers, browsers, FTP software, databases, word
processors and spreadsheets.
MAEERAMEEARERARBOMAZEA AR ERBABEKELOEENEHLITA
Hifce - BT H - WHEEFTH (mailers) ~ HEf2E - BES - EXHEmE (FTP)
W BERE XFREHESRETFHRE > TRELERE > AR AFEETLRF -

Applied Basic IT Tools for Business Processes

AR AR T B AE #7509 E A

This category comprises the use of spreadsheet for automation and planning, database for accounting and
business applications, word processor in office publications, and Internet in effective customer’s communication
to increase the productivity and services of the organisations.

EEBEABRE S EE MR B - G4 F B R A TR B R &
BoEENERERANEREER U FRESHERTAE BB gkEuE =
e %
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03

04

05

06

Java and Object-Oriented Technology
Java W) {4 2 ) F2 iy

Java technology can be used to create complete applications that may run on a single computer or be distributed
among servers and clients in a network. It can also be used to build a small application module or applet for
use as part of a Web Page. Object-oriented technology is used in developing a software product that is highly
modular, reusable and also the data and the software used to interpret or act upon can be treated as one entity.
Java F fig o] F fE ez 3T DO AE £ I Y JE F A2 =0 PRAEEAE B 1L 09 S B & 17 > IR & 48 48 (A IR
g B P ImEEH o BESh o IR AT R B SN E R B R NE S (E R E B ECED o -
Vi E R AR R R s AL THANREES & FERBHNRTIERNE
B ERRGERy —EER -

Linux/Unix and Open Source
Linux/Unix & J& fE BF g #2 =

Open source refers to any program whose source code is made available for use or modification as users or
other developers see fit. Open source software is usually developed as a public collaboration and made freely
available (such as Linux/Unix operating system).

S 5 B R 5 B B LR O N B - A G PR SRS B o JR S BE K PR i A R S E B
o FIHS R EE A ER BT Linux/Unix $8F %4 -

.NET Development
.Net Bf &

.NET is both a business strategy from Microsoft and its collection of programming support for what are known
as Web services (i.e. the ability to use the Web rather than your own computer for various services).
Microsoft’s goal is to provide individual and business users with a seamlessly interoperable and Web-enabled
interface for applications and computing devices and to make computing activities increasingly Web
browser-oriented. The .NET platform includes servers; building-block services (such as Web-based data
storage); and device software.

Net BE 2 i #k /Y 26 75 5 2 SR0% - JR45 R4 LR B 42 Ot = W Ay 4R 12 S #8 (BI(E Bh 4 4% 1T I
AEBEENGSERSE) - MKAEEBLERM > A REERFREREREM
GEEEhREAVEE EorimE > D7 ERFEEA KN B EE B A R E N LTE R Sk
BESER - Net ERHOFEEEERS  SFRXRE (UELEEREEF) RERER
/LR

Windows Platform Technology

& V& Bl

Windows platform technology is designed for small business and professional users as well as to the more
technical and larger business market. A significant feature is Microsoft’s Active Directory, which among other
capabilities enables a company to set up virtual private networks, to encrypt data locally or on the network, and
to give users access to shared files in a consistent way from any network computer.

&V &Ry br et BN SR R BEER RN > REE M ERS - SEBERHRE - 2
H MM E EH I Z — > B MBI H #% (Microsoft’s Active Directory) - ] iZ
(EThAE > T RILEMLAHES EAMKREKETERNSE  UREFHES LHE
BEERE > DL—2ry 7 A F I HEE -
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http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci211580,00.html
http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci750567,00.html
http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci211708,00.html
http://searchwindowsmanageability.techtarget.com/sDefinition/0,,sid33_gci341983,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213324,00.html

07 Service-Oriented Architecture (SOA), Web Services and XML Development
Al 75 e 22 6% ~ 49 B AR 7% B XML B 3

Service-Oriented Architecture (SOA) expresses a perspective of software architectural design that defines the
use of ‘services’ to support the requirements of software users. In a SOA environment, resources on a network
are made available as independent ‘services’ that can be accessed without knowledge of their underlying
technologies and implementation details. Web services (sometimes called application services) are services
(usually including some combination of programming and data) that are made available from a business’s Web
server for Web users or other Web-connected programs. Besides the standardisation and wide availability to
users and businesses of the Internet itself, Web services are also increasingly enabled by the use of the
Extensible Markup Language (XML) as a means of standardising data formats and exchanging data. XML is
the foundation for the Web Services Description Language (WSDL).

A %5 E i 22 i (SOA) Z 45t ¥ I = S ¢ o A9 (8 A 20K - 2tk %5 > DL —4H S T
rEBRTEBECNEANEA - EREEMEBNEREET  HUERERBRTKEEE S
WA MEREAN T AP BRHEAMO AR oM T 46 - 4 LB ( XEEM
A ) fE Ry (A ik ey Mg E B MRS ERMENRSE (BEEE THE
FUERE ) o Br T 52 B 8 &0 R0 B Ry 4 Mok 4 (50 P & S 49 b S s A% i (o b 28 M % I
Extensible Markup Language ( XML) R A T AR IIAE - 1F K & 5T & ki =0 M1 22 #1
Bk o AKE 3 Web Services Description Language (WSDL) - £ EZREWREE
Hy XML -

08  Multimedia and Computer Graphics
% i fG  BE S [ 15

Multimedia and computer graphics involves the use of computer hardware and software to integrate texts,
animated graphic images, sound and motion video for presentation of information and other applications. The
technologies include digital video, virtual reality/3D image, voice recognition, real-time streaming audio &
video, real-time audio & video multicast and broadcast.

ZHR R EREGEDERK  EF SeXF PREG - 25 HEREEMSH
fit ik - EBERM A RS G  EBRET Z®E G SEF WSl - B2 T SR
flo - B S B ER -

09 Interactive Game Design/Development

O 8 s ak at Bl 5%

This category includes game theory; the design and development cycle of computer-based games; current game
delivery systems and software; game development systems and standards; files structure and conversion issues;
human-computer interface issues; intellectual property rights; ethical issues including the current game rating
system; and emerging technical developments and trends.

i E E g e DL T T E ¢ B B 0 SR B A BN B aT S BF 38 R B BT E BN 2K R 4R R
o T RKBH 3 2 AR AR ARG R A e — | MIEkEME S BEEEE .
BT 0Y 25 % BV 4R B 0 Rl B R R B B -

10 Internet/Intranet/Web Development
W4 NEH 455 %

This category includes web development and programming (such as using JSP, EJB, XML, Java Servlets, PHP
scripting, .NET).

IR R B HE A 4 B s B4R FE (40 (FE B JSP ~ EJB - XML - Java Servlets - PHP 3E = 4
2= -~ .NET)
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http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci213606,00.html
http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci213606,00.html
http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci213404,00.html
http://searchwebservices.techtarget.com/sDefinition/0,,sid26_gci521683,00.html

11

12

13

14

15

IT Applications in Customer Relationship Management (Digital Marketing, e-Marketing, e-Services)

BB EEFHAGEHENEMN (BBTHSHE - ErlfiSHkEE - ETRS)

Customer Relationship Management (CRM) is an information industry term for methodologies, software, and
usually Internet capabilities that help an enterprise manages customer relationships in an organised way. IT
applications systems have been widely developed and adopted in various aspects of the CRM products/services,
which include sales force automation, call centres, help desks, and prospect and customer information databases.
The latter are often integrated with “data-mining” technology to allow personalised customer services, adaptive
and one-to-one marketing. In a broader sense, this category also includes Digital Marketing which uses digital
channels (e.g. search engine optimisation (SEO), social media, etc.) to promote or market products and services
to consumers and businesses.

EHEBECEMMAEETE REROHBHEDRE  ARAGMEBREFHG -  CHENE
ABNENAGEEZEAESZEFHEGEHENELRNRBIIE T BREHEEEFED
fb-BFEZHFPL - RKPE AIRIMEKEFERNE - R —HEBYEE " BB
Bty - REFPRMBEHG N - —¥ -2 8 - RME AR - BERAKS - A E
S > WEIFI B R E (Pl RS EEL - RERE ) [ & =
FE i 2 R 7 e

Information and System Security

Bl e R R %

This category comprises technologies for Internet Commerce security (such as encryption standards,
authentication, public key scheme, and digital signature), anti-virus protection for Windows systems, security
for Wireless LAN and servers.

HBEOEDREEBRZ (NNERE - KE - 2BTE BHEEHE)  HERR
B8 2 B ~ #E &R LAN R fa] ik 28 B9 OR %2 -

Database Technology
& RHE R

This category includes Database Administration, Database Design, Data and Knowledge Management,
Document Image Processing (DIP) Systems, Mapping, Object-oriented Technology, Object Database, Data
Warehouse and Mining.

PR R B EE R EE M - B EKG B RAHEE - G EE (DIP) 4% -
Mg~ VR mEEM - MEERE BB EKBEBERR -

Networking/Data Communications

R E S

This category includes Broadband Networks, Network System Administration, Router/Switch Technology,
TCP/IP Communication Protocol, Cable Modem, Asymmetric Digital Subscriber Line (ADSL), Wireless LAN,
Bluetooth, 3G/4G Mobile Communications, Near Field Communication (NFC) and Internet of Things (l1oT).

BB R B E RS WS A EE Bl RS Rl - TCPIP @l i € - B
BN - FHE MBI A F&E (ADSL) -~ MR EIRML - BELF R 3G 4G B
g EER (NFC) KP4 (1oT)

Application Development Tools/Languages

JEMME#%TH #5

Application development tools/languages are used to design and develop new custom applications or to modify
or enhance customised or packaged applications. Java, Visual Basic and C/C++/Visual C++/Objective C are
application development tools/languages used in the market place.

FH 1F 8% 51 F0 BA 2% 37 69 FE A 8k (4 - 78 A B R 8 2o o B &P 20 & 48 B A #R{4 - Java - Visual
Basic f C/C++/Visual C++ / Objective C 5 [& i5 EE???*IE\-/EEET °
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16

17

18

19

20

Web Tools and Related Applications
g T H R HAHR EH

The Web offers rich interaction and collaboration among the users, and rich choices of effective tools. The
training in this area can include overview and features of Web tools and their impact on people, such as blog,
wiki, podcasting, video sharing websites and social networking websites, real time collaboration using free
on-line tools, etc.

HEMK TERNBE 2 HEENEHMNRF LHEEFEENARAN TEUMERE - 57
HWINFANESEEEGEESE TANSEREIH ABHETROERE, TEMM " #E:E
(blog) ~ "4k , (wiki) -~ "#% , (podcasting) ~ ¥ AH 7> bk & 1+ @ uh -
fEHeEM ETHEUFEERGESE -

Mobile Computing
Ui B B B FE

Mobile computing includes wireless and cellular technologies on handheld electronics and portable computer
systems. New versions  of standards are being continuously developed in an effort to provide higher data
rates for advanced mobile services. With the widespread use of smart phones and tablet computers, mobile
applications commonly known as Apps become popular as a means to provide entertainment or as a
communication tool between corporations and customers.

EHBUEANELETFEERTREMNEGIEGEART - BEEEH RDRBEN S
AR E g TR 0 U Bh B BE AR R R N B B SR AU RROA o BB R RE TR R P AR R R Y R 0z
Mo 28Ar R ERENXGH " Apps, ERE —EERTER/EREREENETEFZ
B ENTE -

IT Infrastructure Library
Hal B R AR AR AR (ITIL)

IT Infrastructure Library (ITIL) was developed by the Office of Government Commerce (OGC) in the U.K., and
is recognised as the best practices in IT Service Management worldwide. Many IT operations management
tools and processes are now built on ITIL, and its adoption is picking up in Asia.

BB AR AER (ITIL) 2REBTEER A= (0GC) FrdlE » KfERA
e EREEFEBNERMNERBEERB - AERSOVEMMNEBEFEE T AREFZZE
BN ITIL > R AR R 24 2R b 7 o O 2% B BT £ A -

Radio Frequency Identification (RFID) Technologies
B A (RFID) FlHL

RFID has been proposed to identify the goods being handled. The commonly used barcode scanning has
difficulties in identification of products packed in high density within a tolerable time frame while RFID
technology can resolve this problem. The applications of RFID technologies for business applications
(including management of supply chains or demand chains, and logistics services chains - collectively referred
to as business chains) in corporations of different business natures within the company boundary have been
widely adopted.

5 58 A1 B A AR 4 R A OE AR BR PR A B9 Y a0 6 RE AR R — AR (R B I I R A A AR I R A
M EmEREEMIEE - RFID B EMANSHEEEEN G T (GEHEERE &
KERVMRBHE (S AEmEHE) WEH) » TER/AEITEIEEBATRM -

IT Applications in Supply Chain Management (e-Logistics, e-Procurement)

Bl MR EREREENEN (BETYR - ET8E)

Supply Chain Management (SCM) is the monitoring and control of materials, information, and finances as they
move in a process from supplier to manufacturer to wholesaler to retailer to consumer. SCM involves
coordinating and integrating these flows both within and among companies. As a solution for successful SCM,
sophisticated IT application systems with web interfaces are developed and applied for the e-Logistics and
e-Procurement which provide part or all of the SCM services for the companies.

HrEEEH (SCM) ZHREEEMFEARE S (A Em 2 RG> AL Wl HEE)
Pk~ B - R BEEEENEE - SCM A2 B HNEE AN L& AEZ
FIEYEEAE - SCM | LIk zh » AHEF % DL B R &R R EH 242t &
TYIREMETHRBEDRE  MZFLAFGAC KIS LA FEMRE (7R EH 1 SCM R -
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21

22

23

24

25

26

IT Applications in Product Design
& AR E 2 kAT Y FE A

IT applications are widely used in many design and manufacturing industries like jewellery design, interior
design, furniture design, construction industry, etc. This training helps the traditional industry professionals
and IT practitioners to pick up the latest design tools available in the market to speed up their design process
and enhance the quality of the product

BB RO &Rt M ST R P EIZEN » WERE R - E A% - RARS
R s LE@WIﬁ’%%%%%ﬁ%mE%AiW TR e B EZIRE T 5
PR ITE > DIt MRt By > REAELNESE -

e-Learning Technology and Development

A b AR R B 3%

Delivery of e-Learning requires an integrated technology system of hardware, software, and human resources.
This category covers the fundamentals of electronic information delivery, including content development and
delivery, licensing, managing external contents, address access and intellectual property issues with an online
delivery system

HWEARBZZERK HHERKANNDERGENRE - EF P REFHREF XA R > A
NS BH 3 ek~ IREME A - SN N A B B - B4 b 28 A 40 A B AY iz 3k 77 BURD 50 3% 2
EEH -

Project Management and Design
HEHEM K#E

The project management and design process cover gathering requirements, managing project design process,
defining team responsibilities, identifying milestones, scoping timelines, and staging deliverables.

BB TRE  WEMTFER BEHBEEXRGBE BE/NEES  MERRE
ER G WETRHER o RS ERE -

Software Quality (Capability Maturity Model Integration)
MEEZRE (ENRAEER (CMML) )

This category includes the processes and types of tools that can be used during the implementation of the

Capability Maturity Model Integration (CMMI); the cost of quality; the use of several statistical quality tools for

process design, analysis, and measurement; risk management plan to control expected risks; and the application

of different types of testing and planning that contributing to software product quality.

PETE H EEHET TR RCREREA , (CMMI) FrE R K TEEE  BRERKmb

FepA s EARNEE RS s T EAFER st - o R 0 B 22 7 ot B b Y & B & B 51
H AR = R E RPNl AR A

Understanding IT Practice in the Mainland of China
oh B A A & R R R S R

Understanding IT Practice in the Mainland of China provides IT and practical legal advice to those doing
business in the Mainland of China. It brings in-depth related IT knowledge and practical experience to
assisting companies in their expansion and operation in the Mainland of China.

EEHREEETBEAMER AL THRERME LAEMEERNER - RATHET
By A5 L > A Bl o R P M S R Y SR

Virtualisation and Cloud Computing

R R B EE

Virtualisation is an emerging IT paradigm that separates computing functions and technology implementations
from physical hardware. Cloud computing, for example, is the virtualisation of computer programs through an
Internet connection rather than installing applications on every office computer.

EEEE - EHRENERAMNE&ES  BEREENSTEDER S E R b o8 - fla
EmEERENEFEE AN ERERLE AR —FERAZENER LZEER
BF -
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27

28

29

30

Data Science and Data Analytics

SR B 22 R BB Oy AT

Data Science and Data Analytics refer to the use of a combination of processes, methods, systems and enabling
technologies to facilitate the extraction of knowledge or insights for business intelligence, data visualisation and
other purposes.

BBEREMNEE T EEE S BEE  J70E - 208000 M 88 B ly - @ 4 £2 BRI 35% A15 20 B %% -
M ERERE - BB A G A HEER -

3D printing
3D T E1

With the ever-improving price-performance ratio of 3D printers, 3D printing is rapidly revolutionising the way
of production and self-actualisation. 3D objects can be “printed” based on digital 3D-models, either by
scanning a set of 3D images or drawing using a CAD software. ~ With 3D printing, companies can experiment
with new ideas and proof of product concepts with minimal expenses. In fact, 3D printing is going to impact
many industries such as medical, automobile and consumer-product industries. It can also allow hobbyists or
personal manufacturers to produce personalised prototypes and products with craftsmanship and imaginations.

W& 3D fTENHEAYMEELLE ABiE S > 3D fTHI AR MR A EE LA EME KEH
53 - 3D MREHY THTED ) REME I — 4 3D [E (R 2L CAD k{448 B Bl HY &
¥3DﬁM°E%3DﬂﬁmﬁF a5 F] LAFH & /D B AR 0 R Y e RN B S A
cHEL SDITEIHEENFZITE FIUEK > RENMMNELITE S IEE
%ﬁﬁ%&ﬂA%L% DU Sks i B AR (R T3 > AF 2 HY (8 PR AY B RROAEE -

Augmented Reality (AR) & Virtual Reality (VR)
EHERE (AR) REEHER (VR)

Augmented reality (AR) is the integration of digital information with the user's environment in real time by
merging the real world with virtual objects to support realistic, intelligent, and personalized experiences.
Virtual Reality (VR) is the use of computer technology to generate realistic images, sounds and other sensations
that simulate a user's physical presence in a virtual or imaginary environment in such a way that the user
suspends belief and accepts it as a real environment.

W ES (AR) SoHEMNER  FEEEMHANVEE WAL S S MEE YT -
[ 5 Bl E SR sR (E FH E R R AL &8 By - EHEE S (VR) A E “ﬁﬁ&ﬁ?i—ﬂﬂ
MEZE AR RS REMEGEHEANGE BEFRENVESE  ELESR - AlEL —
(& TEGBRAY EBEZE ] > MEHERE I ERLSE -

Other IT-related Training
H i 81 GH R A B Y El SR
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Appendix 5
bfF 8% 5

Changes in Number of IT Employees by Type of Organisations

by Branch Between 2016 and 2018

2016 £ 2018 FEFAFHSE R AR BE (SRR R R8I0 )

Branch

£

Number of employees and freelancers

VA= SENRIE-PN

2016

2018

Increase/
Decrease

g

%
Changes
Horth
s

IT & Communications Services Organisations

BV B TR S b

01

Manufacture and repair of computers and peripheral

equipment; Manufacture of electronic parts and

components for computer and telecommunications

equipment

%H“&F’ﬁi—i Y BE R B B S B AR
s fF B TR R A R Y B

1318

1114

- 204

-15.5%

03

Innovative products and services

Bl 7 i S s

N/A
A EH]

1152

N/A
A HEH]

N/A
A HEH]

06

Export trading, import for wholesale, wholesale and
retail sale of computers, computer peripheral equipment
and computer software packages

S T R R R R B SR Y D
Z El?tt‘éfé ?tt‘é*&g%

7500

6 924

- 576

-1.7%

13

Internet access services

B 5k 4 19 B

665

655

-10

-1.5%

14

Communication services (except internet access services)

il AR Ak B (L Ik 6 B 75 B A1)

4558

4 964

406

8.9%

18

IT related products and services (including consultancy,
software development, software products, software
support and maintenance services; data processing and
tabulation services; engineering and technical services of
computer facilities management)

B RSB 2 n S R (EIFERAR ~ #R(5H
&~ RPN ~ TSR R EEIRTS © BRI AR
IR SRS E E Y TR SR ta k% )

30013

37739

7726

25.7%

24

Digital Creative
AR

618

725

107

17.3%

Sub-total /Ngt

44 672

53 273

8 601

19.3%

IT Users Organisations

BENEHE H E A%

02

Other manufacturing (non-1T products)

HAr iS5 (JEE MR E )

1690

1216

- 285

-19.0%

03

Innovative products and services

B i KRS

N/A
A5 H]

429

N/A
A

N/A
A

191




Branch

S

Number of employees and freelancers

B M B HLIFE AN

2016

2018

Increase/
Decrease

Oz

%
Changes
Horth

Ll

04

Electricity, gas and water supply

B~ BRR B B KKt E

390

320

-70

-17.9%

05

Construction
i

473

743

270

57.1%

07

Other import and export trades (except import and export
trades of computers, computer peripherals and software
packages)
HEmAOHES (B - BEEE&ELE
BEER R AL E 5 BR4h )

5987

5394

- 593

-9.9%

08

Other wholesale and retail (except wholesale and retail
sales of computers, computer peripherals and software
packages); Accommodation and food service activities

Hitft# T E (Hif - EREAERHRE
Rt s R EERIN) C EEREERR
BISE

3008

4034

1026

34.1%

09

Airline companies
AL

456

400

- 56

-12.3%

10

Railway and cable transport; Public bus services;
Licensed and franchised ferry services; Vehicular tunnel,
bridge and highway operators

B M ERER A RELRE FEAE
BEWRE  ORERE BREKESHELKE
i

241

214

-27

-11.2%

11

Air cargo forwarding services
fin 2= & EAHE R 5

317

517

200

63.1%

12

Other transport and storage services

Hir#Edm kBB RS

976

1094

118

12.1%

15

Domestic banking units

Al R AT B AL

7787

5679

-2108

-27.1%

16

Real estate brokerage and agency
e 2L A0 ke (LU

248

483

235

94.8%

17

Others (Financing, Insurance, Real Estate and Business
Services)

HAL (b~ Orbe - FotthE K s )

7691

5996

-1 695

-22.0%

19

Medical, dental, and other health care services (including
Hospital Authority)

B R A R AR (BfEREEE)

1077

1066

-11

-1.0%

20

Universities and post-secondary colleges; Research and
scientific institutes and Hong Kong Examination and
Assessment Authority

RERE E2ZH - B © &85 sl kaf
% &

3358

4379

1021

30.4%

21

Educational institutes other than universities, post-
secondary colleges (excluding Hong Kong Examination

4 887

5169

282

5.8%

192




Branch

S

Number of employees and freelancers

B M B HLIFE AN

2016

2018

Increase/
Decrease

Oz

%
Changes
Horth

Ll

and Assessment Authority)
Hrbemk ( REBREH E2F - % KT
% Ja bR AN )

22

Motion pictures and other entertainment services; and
Television / Radio Stations & Studios
B RHEMGREER s EHE - B REFE

=2

=4

608

828

220

36.2%

23

Others (Community, Social and Personal Services);
Hong Kong Productivity Council & Hong Kong Trade
Development Council

A (thl&E -~ 1&g KB ARB) - BRERE
TRl EEESEREE

1187

1351

164

13.8%

25

Government Bureaux/Departments

BUR #6 FT

2741

3195

454

16.6%

Sub-total /Ngt

43122

42 507

- 615

-1.4%

193




B2 E/E ERETIR
8 11 | ve|loz| - | e - v901 | e1 ot | 6 | 2 4 -l -lelels| - | - - - 9 0z | - | etet | ‘edojansapsubiseg gam| 902
CUERY T ) i R N
JE WL e R T E
Jaauibu3 aremyos
Jlawwresfold
1907 otT | 19T | ¥6 | - | o09v | oy 0998 | ¥56 | 8L |TbST| L2 /T | evT | 2v | 68 | 26 | oTv | 2v8 | 292 926 L 8T /8T | 9z |18Z91 fshreuy awwelbold| 5oz
[IERRS A
T2 v - log| - 29 eee v0zT | 2z |e1|See| 62 - 16 | - | 2 |12 |ov| - |L0T 8 - 01 - - |eoLe Jsubisad Xn| ¥0z
A HY H Hr/ilady H Er
Japea 108loid
182 8¢ 89 | 8 - 6 g €09T | 88T | £ | €| 09T 9T 19 | 8| € |80t | v6 | TTT | 222 91 43 4 59 L | si6¢ HHebeuein 103[01d | £02
L fogked
TR RHIUEE
15A[euy
861 - 8T | - - 91 g 112 oc | T ] 09| /T Z - -l e| 8|62 - |112 T 74 g 1 - 598 $S8UISNG/98NYAIY 11| 202
jiEsnacediti s
JabeueN
991 9 ve | 9 - | ozt 6. 689 | ¥ST | e |uT| T 1 0z | 2 |12| v |8 |6sT]| s 6 0T 44 8 T |92t Juswdojanag swaishs| 10z
SR THIMEEL
1uawdolanaq a4emyos/] |
4 8 el 1| e | s 6 88s | 86 | 6| ¥v8 | w2 v | v | - | 9 |ot|or|sst]| et o1 8 €1 w | - |eovt I Eo-gns
HRHEE WA
1 4 S B R - 80T |z |-|z | ¢ 4 S R R I R - 4 € 1 - | ost 013/ <0t
HEWEENE
1 RN R Y
ML i S TR ML
O12/11 40 pesH
921 9 e | 1| e | 8 6 08t 9. | 6| 28| 12 4 v | - | € |or| 0L |ssT| 6T 91 9 01 oy - | g1 1 [MOWBIA SINAORAAA LI TOT
S SRR
Juswiabeur 1 | [elausD
5z vz [ec|ee|e]oe| e 81 ot st vr | et [ et [ufor[e 8|20 5 b £ z T
AL R IR
sy | IO e AR Gy
R sy W (LU e s | s
Rigbi | SER8 h i | e G | Scgpem | oseamErwE || HEWEE TRVARHL | ol 2 YT
Sewnedeq | &g WET - B SAOINBS | (e i LI | EEYHHEE S B R T SJe10 s C[(B | ssomes ST | eseno qor [edioUg
aled S90IAIBS ssauisng S3JIAISS S82IAIBS 9beI0)S <= 1oul
/xneaing  [aAneald SI0IAISS [BUOSIAd SB0IAIBS : : pue Buiere) | UOHONIISUOD | Jajepn pue  |BuLmoeinue
\ yiesH i pue aje1sgy suoneIIUNWIWOD pue podsuel ). . :
WBWUIBA0YD | [enbig | pue [e190S ‘Alunwiwod pue pue et ‘9oURINSU (314 sepeaL pue seg | spnpoid
|eaIpaN swnpoid _km_c_o:mc_ : vodx3/odw) pue ‘A11914193]3 | 8AIBAOUU]
! 1 foueuly 1213y ‘3[es3ouM

9 %5 L

9 XIpusddy

(FHTHEHB)BYEHE S WIWEMLEAE KL W YR

(JoUB1g/10109S AQ 91l 1/A100a180) qor Aq (S180Ue[aaid bulpnjoul) saeAojdiig 1| JO JequinN

194



0¢

LTT

¢l | T | 6E

16 91

e |-t |-

SEE

S BB R
JabeueN
BunjlomiaN/iabeuey

SUOITEDIUNWILIODDIS |

T0€

Buiy

PR HRE

J0MIBN PUE SUOITEdIUNILLIOS[3 |

866 T

18y

[4%3 18L

858

§8Y ST

657 T 160 €

709 4]

¢8¢ | 88 | S¢T | 98¢

89/ |CITT| 926

TET

19T

e

8¢ 9¢

€EE 0E

18\ e101-gns

T6¢

T |[8vE| - -

889

LL

A

=R

TS BRI R I Rl
U EXEE RN R e
HETES) B R e B
[T R
JaubisaQ s1093
|ensiA /1aubisa@ aydeso
ga//J0lew iUy Jandwo)
Nsiy/1aubiseg
aydeso Jaindwo) /
Jadojana@psiuy/1eubiseg
awe9 Jeindwo)

1114

LT

0¢

05T

B Byas 5t

E__>> [ea1uyoa |

0T¢

Sy

009

06 [ 8] 6

6v

6€

558

iy T ) i
[E2RE WL E
[E R R )
Jabeuel 10npoid
asemyos/iadojanag
NsAleuy 19npoid
/1aubisaq@ 19npold
3JeMULIIH/21eM1J0S

60¢

0T

LTE

ve

144 9

SEY

(EE T TE D
Jauibug
19Npo.d 2JeMyos

80¢

CLE

4 - | 61T

99 8

T - 8¢

0T

€19

fiEsvaat g \_mm%%m

B TR E g En
P E S
Jonpny
SWAISAS | |/18aulbug
Ns1fe19ads aoueINssy
a1em10S1stje1oads
aouelnssy Aljend)

L0¢

4

ve

€ | ¢¢c | T¢ 0¢

6T

8T

LT | 9T | ST

vT €T

¢l | TT| 0T | 6

8 L 9

bR
syuswedaQg

/Xneaing
WBWUIBA0D

2N
S

9AllealD
renbia

LY )
HNeT - EH
SB0IAIBS [PUOSISd
pue [e190S ‘Auunwiwo)

SR
pE-G =
S30IAIBS
ale)d
UiresH
pue
[BJIP3N

B Sk

A

FHIMEE

sialddng

S3INIBS
pue

sjonpold
11

ES i
NP
< Rk T
SIIAIBS SsauIsng
pue a1elsg
Jeay ‘aoueInsu|
‘Buroueuly

SR
S80INIBS
SUOIRDIUNWILLOD

AR o
$39IAI8S abeI0IS
pue Jodsuel ]

HRIRGREY Y
CBEOYH
NEWEE

S|a10H
pue Buiiare)d
‘(319m) sapeaL
yodx3/odw| pue
|19y ‘8]esajoyM

R

uondniIsuo)

ey
e
FEITYN
pue seo
‘Ano11193]3

SR
T EE
S30INIBS
pue
sjonpoud
aAlzeAouU|

Burnioegnuey

JETery

SH%
TETENNe)

SR
qor [edoutid

195



[44

v.S

68 6

0T | OF | 8T

1T

098

I

HE MRS TS
Jabeuel uoddng
S90INIRS Jlabeur|n
Buriesuibug Jawoisnd

14014

€S

43

LS

17

17987

G€S | ¢ | 9ev

8/ T

€T

OTT | 909 | €.

544

€l

cL

1A

T6T ¥

B TYSE (B

S BRI M)
Eigl S
Jaauibug
SWAISAS/(JusWIUOIIAUS
lopuan/asnoy-ur)
JawiwrelBold swalsAs

€0y

9T

[43

6€

66¢

€6 - 129

4] 4 €€

¢S9

E s TR
BEE) TS
JaubisaQg
aseqered/JorensIuILpY
asnoyalepn ereq
/10jeNSIUIWPY 9seqeleq

404

S€

€¢

1T

6€S

19T | - | €ve

L9 T

T -]v]-

0T

€T

8111

HEZEEE

[ E A L
[T B HE 22 R
1991130 ANIndas
uolewou AsIeIdadS
A1IN2as uolewLIOU|
As1je10ads A1undas ||

10V

AR

SBOIAJBS [e0IUY28 L

LT

81

8

T.S€

18 | T | 61

[43A" 98

6 14 L 14

18 | 0¢ | LT7

9¢

ST

[4)

8ET

€6 S

18\ |e101-gns

78

[4)

(34

0€8T

S€ | - | v¢

€LT 14

6€ - €T

6¢

0T

80T

13444

H TR T S BR
1901430 YI0MIBN
JI0TRNISIUIWPY HJOMIBN

70€

1§

[4)

0/TT

oy | - S

658 67

144

0€

90€ ¢

B T RSB/ E THEER
Jaauibug
MJoM1aN/IaauIbug
SUOIIBIIUNWIWOIB|D |

€0¢

|14

17

€0€ L

6€ - 99

688

(5 EE Rl [ MR e

JUB)NSUOD
SIOMISN/AUBNSUOD
SUOIEOIUNWILIOBIS |

c0€

4

ve

€¢C

¢c | T¢

0¢

6T

8T

LT | 9T | ST

vT €T

¢l | 11

8 L 9

bR
syuswedaQg

/Xneaing
WBWUIBA0D

HEE
1%

9AllealD

Sy )
WBT - TR
S9JIAISS |euosiad

pue [e190S ‘Auunwiwo)

SR
pE-G =
S30IAIBS
ale)d
UiresH
pue
[BJIP3N

B Sk

Jalipae

FHHEE

sialddng

S3INIBS
pue

sjonpold
11

ES i
NP
< Rk T
SIIAIBS SsauIsng
pue a1elsg
Jeay ‘aoueInsu|
‘Buroueuly

SR
S80INIBS
SUOIRDIUNWILLOD

AR o
$39IAI8S abeI0IS
pue Jodsuel ]

HRIRGREY Y
CBEOYH
NEWEE

S|a10H
pue Buiiare)d
‘(319m) sapeaL
yodx3/odw| pue
|19y ‘8]esajoyM

R

uondniIsuo)

Elery

B
1918/
pue se9
‘Ano11193]3

SR
T EE
S30INIBS
pue
sjonpoud
aAlzeAouU|

Burnioegnuey

o

=52V
1EIELYe)

SR
qor [edoutid

196



peE e AT, it
192130 Burures |
- - - - 1651 oes - - N - - - . - - - - - . - - | e /10S58J01d/181M287 | T0O9
W EOE HIMEEL
Bulurea| pue uoneonp3 1|
19, oz | /18 |vez |ziez|S60T| 08T T28¢ |v8ee|l1€(289T| L29 2. | 0. |ose| 8s | z8 |v882|0Ze €| 595 825 9 41! 118 | /18 |¥8TSe I @o-gns
HEWHTEAH
JoreuIpIo-09
10T ST | ve9 |99t |leTz| ¥ES | oz 6erz |£00€|692| 00L | S92 6T | 289 |15e| 1€ | 25 |v6S 2|89 2] vee 061 S 99 165 | v6¢ |1568T jdoddns Jssn | 905
[EEV Gt = EPEiE )
JojesadO swaisAs
6. Z 69 | 1 | ozT | €02 2s 697 09 | g |60z]| 91 1 €9 | - | 9 | oz |891|ove | 88 - ve Z vIT | ¥ | evee j1ojesado Jaindwod| 505
HEEE )
[ )RR
Josiniadng poddng
suonesadpylosiniadng
86 T or | T | 0T | vz v 61T Syl | ov | w2 | v 4 6 -l 6| s|ev| 1T |2 9 1T g 393 z | et suoyesad Jaindwod| 405
BTSN H=
[EATHE X
anneuasalday/1ao010
30IAI9S Jawolisn)
JanIRIUASAIdeY
STT L ve |ov | z | og - 689 ve | - | 6T | lve T4 o [vT1| v | -] 6 - | o8 4 8 14 4 e | 19T ¥sea dieH| €05
EEESSNIR
T2 - v | 9| v | 6 - 65 €z | - |61 | 1 T | w v [T |-]¢€]|-|o € - 8 - ¢ | 69¢ Josiviadng 4sad dieH) 20g
FESYENC-2: e
JabeueN
154 T vww | 2z | vT | Sv 4 95 62T | € | T | IS z ot | 11| 2 | s | 19 |112]| SF g 9 4 6T 4 656 suonesado Jandwo| T0S
B
$30IAJ3S uonelado
ovT g et |ve| 12 | 0T 11 910/ | 8v6 |oT |2er | w811 | evT | 62 | sy | 81 | 61 | 622 | vEL |2SS T 1z 99 9T 08 | osv |o12¥T 1 Eo-ans
B xts
v - ve | - | 1L | 182 - wie | 96 | - | - | ze €9 oz |z | - | - |ov| 9z |66 4 - - 8 | o8e | otpg | WL uedlUYDL PIAId| 90Y
WEE TS e
JUEE Tl ==
Jaauibu3 pjaid/1eauibug
9 - - - - 0T - 209 2|8 - (444 €9 - -]l s | -] 8 | 09 |ozv 8 9 - - 0z | 67T SOIAISS J3WOISN] | S0
o4 ve sz | ze | 12 | o2 61 81T LT |91 | ST | I €1 Zt |11|oTt| 6| 8| L |9 g % g 4 1
I EHL 0 I RO AN
SRR Mwmw SR %L%ﬁmm{m W | g
SEEE SEETHY H) S wmﬁr%m_w‘ HEHH NMKMU_W/\H m\«wmih O
RlJRRI | SR i g JHIE . s s . Eeh Vi s a0 : T
WHEE |y s oy o« SRl A SR E - = E . 255 T
/xneaing  |anlresl) S80IAJSS |euU0SIad S80INIS INBS 1sng y : pue Bupsled uonoNAIsSu0D | arepn pue Bunmoesnuey
f yiesH R pue aje1sgy SuoneIIUNWWOD pue Jodsuel ] . :
USWUWIAN0D | [enbia | pue [e100S ‘Anunwiwiod pue pue 23 'SoUBINSU (J1d) sepes L pue sesy | spnpoud
edIpaN sionpoid _km_c_o%c_ : vodx3/odw) pue ‘A11914193]3 | 8AIBAOUU]
! | foueuly 1e13y ‘3[es3|oyA

197



( (BEB IR RS)
FERAREIAIT RHMEE ) 95
6T € se. |1se1|828 |69T6 66| 990T | eeLic |oeeS|ear|6/96| voe v | ss9 |ve0T| LTS | vTz | 00V |vE0v|veE S|vE6 9|  evs 0ce 186T | 91271 | #1171 |08L 56 (Lna@y pue L1) [e1oL
R\
44 G9T - - - | esL - 98ty | 0z | - | - 9 - - - -] - - - | os g - Gz8 - 86 | 0£T9 [8303-Qn§
Y (g
- eg - - - v - £18 - - - - - - - - - - - - - - 50T - - 566 Jels Buiuoddns @y | €50
DRk
91 08 - - - | zetT - ve9T |0z | - | - z - - - - -] - | og - - 859 - T, |g0L2 UeloluyRaL d®d| 250
B T 3241
e e E 2SR
JgauIbug @pysnusIos
9 (43 - |- | - |5 - 6ELT | - | - | - v - S R I R A A A4 5 - 29 - Lz | zeyz | Q3YMOUDISSIY 'BY| TS0
(BEBYFHIHEE ) S B REACHY
(parelaa 11) uawdojans@ pue yoeassy
(FHIHEET) 1o
elTg 095 |TSET|828|69TG|929€| 990T | €5G€€ |9/6G|€8v[6/9G| 8567 | SS9 |¥607T | LTS | ¥12 | 007 |¥E0 ¥|¥6€ G |¥/8 9 8e. 0ze 95/ | 9Tz T |9T0T | 05968 (L1 re1oL
- s€ | s |-|-1]o9 - oo0€ | - | -| - |0t | eee | - | -] -|-| - |est|s98 - - 62 | - | se |evss 8 180-ans
N B
B RN G B
anneuasalday uonowold
10npo.d/labeuey
1UN0JY//AAIRIUSSAIdDY
- 9z e | - - g - S6E 2 - |- - | se9 | eve - - | - | - | - |9t |es0¢€ - - 44 - 8z | 1819 Bunatreny/safes| 2oL
TG B R =
(BRI
Jabeueln Bunsyen/saes
/1013311 1UN0Y
- 6 e | -] -171 - 119 - -1 -] evw | € - |-l -] -] -]t |oss - - se - L | 95T | Mowand BunayeN/safes | 0L
N SR HINE
Bunaxaey pue ssfes 1 |
- - - | - |es9z|e0zT| - 99 -] - - -l -l -l -le]l-oe - - - - - | wwee 12 jeor-ans
ElE 293
T ERHI I
- - - | - |esot] ele - 99 S I - - - |-l -l -lez]|-Joz - - - - - | 41T | A0WNASULLIASUIELL 11} 209
74 vz | e |ee| 12| o0 6T 81 T |9oT| ST | ¥T €1 2t |11 |oT| 6| 8 | L |9 5 v g z T
EHEAE R RN HRIROREYE
Iv4 NV vy )
| ke S | el EEOY AT |
hddREd | 3E(8 * & o HMeE | ST o— e . NS s N EN PEE T
SHERL | ety e oy g 2 T S HEE - o - = St
/xneaing  [aAneal) S9JIAIBS [euostad S90INIBS 1SS 1sng . . d pue Buiiare)d uondniIsuod | usrepn pue Buunoenuen
JUBWUIBA0D) pue [e120S ‘Anunwiwo) UHeeH ue PUE Sje1sq SUOHEOIUNUILIOD puUe HOASUBLL ¢ ) sapel Ue se sponpoud
: : pue p |eay ‘aouelnsu| J18M) sopelL P o
(€21 s1npold BuIoUEUI toameOQE_ pue ‘A11914193]3 | 8AIBAOUU]
11 |1e18Y ‘9]esa|oyMn

198



o sl HL (B THEYE) 1%

o Y HH B SR s I B LR HHY TSl - 2

‘BuipunoJ 03 anp [e103 8y} 03 dn ppe jou Aew sainbi4 ;810N

HEFHIUWE (LFsn) 2375

‘Auedwiod Jo azis JuawAojdwa Aq (siaouejaaly Bulpnjout) seakojdws || Jo Jaquinu jo abejusdiad e sy

se{OE
%0¢'C %080 %09'S %020 %06'9€ %08'LT %07'CT %0¢2'€ %02'ST %¢0°'0 - %0T'€ %0S'C %00°00T | xdBeIUBIId
Y&Y'| Y 66y = 00C
9eT 8y LEE 4} §eC¢ 0807 41 76T £26 T - 88T €ST 6509 JaquinN 661-002
sk{OE
%050 %0¢'T %0¢'ST %020 %05'L¢ %0€'61 %069 %08'€ %0091 %00°'€ - %00'C %05’ %00°00T | xdBeIUBDId
YEY'| Y 66T & 00T
6€ 98 TITT 4 666 T Qv T 661 S.¢ 911 ST¢ - 44 Gce T.C L JaquINN 661-00T
HE
%070 %0€¢'0 %0T'L¢ %0€'0 %0€'S¢ %029 %0€'T %0€'T %0¢2'SE %020 - %08'T %060 %00°00T | x8BeIUBIId
¥Y| Y 66F0S
LT [44 €5C € €e 8e0 € 0S5 418 16T 92C ¥ ¥ - T1¢ 4% 600 2T JaquIinN 66-0G
sk{OE
%T0'0 %0.'0 %0.'8 %7100 %0995 %00’ %0T'€ %08'T %0v'€C %070 %100 %0.°0 %090 %00°00T | x8BeIUBIId
Y| YeérEoc
[4 00T el 4 169 8 219 0Ly 8.c 965 € 89 [4 90T 98 ¥S€ ST JaquinN 61-02
HE
- %01’ T %0Z'v - %0.'6S %0€'8 %087 %0.°0 %0281 %080 - %050 %0€'T %00°00T | x8BeIUBIId
Y| YeérZol
- 097 1744 - 9¢99 676 12§ Z8 670¢ 98 - [A°] 514 060 TT JaquINN 6T-0T
HE
- %0L'T %05 %¢0'0 %08'Lv %02 1T %00’ %0.°0 %0861 - %¢0'0 %090 %008 %00°00T | x80eIUBIId
&Y Ye6Es
- €8 S.T T 0S€¢ 10L 00¢ 143 8.6 - T 8¢ ¥6€ S¥6 ¥ JaquInN 6-S
se{fEl
- %090 %0710 %7100 %0998 - %0€°'0 %07'T %07 - - %100 %09'8 %00°00T | x80eIUBIId
&Y YrET
- v 14 T 80€ 9 - S¢ T0T ST - - T 0€9 98¢ L JaquINN )
FHIMEEL
11
(Sz youeag) | (vz youesd) | (ge-oe sayouelg) (6T youeid)| (8T youeig) [(LT-ST sayouesg)| (¥ T-€T saydueid) | (21-6 saydueid) | (8-9 sayoueig)| (5 youeig) [ (v youeig)| (g youeiq) [(z-T seyoueig)| |2y WY EH)
RedR BT ¥EE RETYE | SRR | BEnd R LT ST HERE | KEH ol | SN HEELTE 1181970 azis JuswAojdw3
swaunredeq| i HBR Wi | SN | WEm SOINGS | EEIFUE | B3I G |UONONISUOD | fiEKEE | BYT Y |Bulmoeinue
/xneaing anneald N e S30INIBS ik < B < T | Suoledlunwwo) S30INIBS OYHRY < [(E2 |S3IMJBS pue
JUswuIBA0D lenbig S80IAISS [euosiad aled e S90IAISS abeio1s B Ja1ep\ pue | s1onpoud
pue [e190s UNeaH pue | sjayddng ssauisng pue podsuel . S|910H seo) aAlBAOUU|
‘Anunwiwod |B3IP3N S90IAIBS pue a1els3 pue Buare) ‘AnoLinos(3
pue eay ‘souelnsul ‘aram)
syonpoid 1| ‘Buroueuty sepel |
1odx3/odw
pue |1e1ey
EIEETI

L
101085

L 4% By
L Xipuaddy

BYEIHNPSWEN (F4THEEY) VIERWEIHELH

10109S AQ AUBdWOD JO 9ZIS JUsAO[dWT Aq (S130Ue[3a1 buipnour) sasAojdwg 1| 40 JaquinN

199



o sedb ERG () THIEIRE) ) TS E ) S e s

o Y ESnENEE

M TANE L B TR B L Shald ¢
‘Buipunod 01 anp [e10] 8y} 03 dn ppe Jou Aew sainbiH ;210N

(IEalma) B7HEY) «

‘Auedwod Jo azis JuswAojdwa Aq (siaouejaaly Buipnjout) seakojdws || Jo Jaquinu jo abejusdiad e sy

=
ER9=
%050 %02'T %0611 %020 %0€°.2 %02'6T %029 %0.L°€ %09'ST %06'C - %08'¢ %00°S %00°00T | «8be1uadIad
YEY'| Y 66T & 00T
6€ 98 TIT1 45 €0 ¢ 91 667 S.¢ 9T 1T ST¢ - 80¢ 7A3 4422 J3quinN 661-00T
se{fEl
%0T°0 %0€°0 %0.'9¢ %0€°0 %0/.'GZ %0T'9 %02'T %02'T %09'¥E %02°0 - %05°C %060 %00°00T | «8be1uadIad
Y| Y66Z0s
LT v €GC € €€ el € 05/ 41 TGT 9¢¢ v ¢ - S0€ 1T 161 ¢CT J3quinN 66-0S
se{fEl
%100 %0L°0 %0v'8 %T0°0 %0085 %08'€ %00°€ %0L'T %0¥'C¢ %070 %T0°0 %00'T %050 %00°00T | +8beIuadIad
Y| YerZoe
[4 60T TvET 4 S0€ 6 ¢19 9.y 8.¢ 965 € 89 4 6ST 98 9€0 9T J3quinN 6¥7-02
se{fEl
- %0€'T %06'€ - %0.'T9 %02L°L %07 v %02°0 %0€'LT %02°0 - %09°0 %09'T %00°00T | xobeIu8dI8d
Y| YerZor
- 097 T.v - G8€ L 676 129 Z8 690 ¢ 98 - 9/ 961 T.6 1T J3quinN 6T-0T
se{fEl
- %0€'T %0L'y %T0°0 %09'65 %02°0T %06'C %05°0 %02 7T - %T0°0 %08°0 %0L'S %00°00T | +8beIuadIad
Y Y6Eg
- 18 143 T 0T v T10L 00¢ 143 8.6 - T S5 76€ 8/8 9 J3quinN 6-G
se{fEl
- %090 %080 %700 %0698 - %0€°0 %0C'T %02'C - - %TE0 %0L°L %00°00T | +8be1uadIad
wY YvET
- 14 S9 T 290 L - S¢ T0T ST - - S¢ 0€9 0€T 8 JaquIinN -1
(BE B NE 1) SR B B A6 T FHYNERS
(L1) @y pue 11
{7 B
%G’ %90 %¢C'CT %¢cC'T %V’ LE %G'ET %¢€'9 9%G'¢C %¢'81 %80 %0 %80 %G5'¢C %0°00T | x86e1u8019d
BY e
€LTE 099 ¥.6 0T 990 T €66 €€ 8€T T €199 G ¢ ¢0€ 9T 8€L 0ce 96/ [A%%4 059 68 JaquIinN €101
skfH
%09'TT - %0.°9T %06°€ %006 %00'9¢ %0L'TT %07 %09°CT %0€'T %0¢'T %0T°0 %0S'T %00°00T | +8be1uadIad
Y| T 008
6.6 ¢ - 8¢ v S00 T 90€ ¢ 0/99 886 ¢ 0TT1 €¢C € 1443 L1€ 8¢ 78€ 9€9 G¢ JaquInN 19A07®005
(Sz youesg) | (yz youelq) [(€z-0z seyoueig) (6T youeig)| (8T youelg) (LT-GT saydueig)| (¥1-€T sayoueig)|(Z1-6 sayouelg)|(8-9 sayoueig)| (g youelg) |[(y youeig)| (€ youeig) |(z-T seyouesg)| foi; YEY EE)
Rl R0 FE(E SRR | RS FH R ST ST RERG R | EKEE ol | HEE 11e1970 azis yuawholdws
suawniedaq | G WEHB | W | WEm $30IMBS FEWWE | WY G [UONONISUOD | A Gie: | SIS |BuumoeinueiN
/xneaing aAneal) S90INIBS HHE < E « fEES | SuonedIunWWo) S90INIBS YR < [(B |[s801M8s pue
JUBWUIBA0D | [eNBIQ  [se0InIsS [eUOSIAd| 9D MR SERIIVES abeiois BMWEE 187eM pue | s1npoud
pue [e190S UB3H pue | gjaiiddng ssauisng pue uodsuel | S|910H se9) aAljleAouu|
‘Anunwiwod [BIPSIN S30INIBS pue ajeIs3y pue Butiere) ‘Ao1nos|3
pue eay ‘soueinsul ‘@rm)
s1onpolad 1| ‘Buroueul sepel |
1odx3lodw|
pue |relay
EIESET Y

#=L
101085

200



o selfHL () THESE) 1§

o YN E R SRR e ] B L B S G Y S - B
‘BuipunoJ 01 anp 103 8yl 01 dn ppe jou Aew sainbiH 810N

Qe

B E ) HINRE (L) [B7ERY) «

‘Auedwod Jo azis JuswAojdwa Aq (s1aouejaaly Buipnjout) seakojdws || Jo Jaquinu jo abejusdiad e sy

2 3Y=0
%¢€'€ %80 %¢C'CT %T'T %V'6€ %/L'CT %6'S %¢E'¢C %T1'LT %80 %¢0 %L1 %v'C %0°00T | x86e1u8019d
EY 289
S6T € G¢l L2L 1T 990 T 6EL LE 8GT ¢T 679G G ¢ ¢SE 9T V. 0ce T8S 1 0€€ ¢ 08/ S6 JaquIinN €101
EatEl
%02 1T - %00°'8T %08°€ %098 %06't7¢ %02’ 1T %0Z'v %0T°CT %0€'T %0¢'T %0T'¢ %0V’ T %00°00T | «80ejusoiad
Y| TWEY 005
T00 € - €8 v S00 T 90€ ¢ 0/99 886 ¢ 0TT 1T €¢C € 67€ L1 S99 78€ . 9¢ JaquInN 19A07®005
EatEl
%0T°C %0T'€ %0€'S %020 %08°LE %0697 %08'TT %00 %08 7T %200 - %06°C %072 %00°00T | x8Bejusoied
Y| Y 667 & 002
9€T S6T 8¢€ 4% €iv ¢ 080T ¢S/ 76T €26 T - 88T €51 GB8E€ 9 JaquInN 661-00C
(Gz yourig) | (vz youeiq) | (€z-0z seyouelq) [(6T youeid)| (8T youeiq) [(LT-GT sayoueig)| (yT-€T seyoueld)|(zT-6 sayouelg)|(8-9 seyouelg)| (G youesg) |( youeig)| (€ youeiq) [(z-T sayourig)| |2 EY B3
Bdbian | SRENE SR | BeE ES28siE 3 S eS8 REEGE | KFE uﬁm% 2l HEE | IeIenO az|s JuswAojdw3
sjuswiedaQg YO0 i =t 920 NEHp S9IINIBS SENME | BY0 . &E |[uononnsuod | i sde | oo g (Bulimoesnuely
/xneaing anIealD SRIINIBS HHE < E « fEES | SuonedIunWWo) SRINIBS YR S30INJBS pue
JUBWUIBA0D | [eNBIQ  [se0InIsS [eUOSIAd| 9D MR SERIIVES abeiois BMWEE 187eM pue | s1npoud
pue [e190S UB3H pue | gjaiiddng ssauisng pue uodsuel | S|910H se9) aAljleAouu|
‘Anunwiwod [BIPSIN S30INIBS pue ajeIs3y pue Butiere) ‘Ao1nos|3
pue |eay ‘saueinsuj ‘(3ram)
syonpoud 1| .mc_occc_n_ sapel |
1odx3lodw|
pue [rely
‘3[esajoyM

eSS

101085

201



o Y HH B S R pa e I B R e B T S

CE

*Buipunoy 01 anp [e10} 8y 03 dn ppe Jou Aew sainBi ;310N

o sl ELIEY EE R MG RY) «

"youeuq Aq saakojdwa 1| Jo Jaquinu 4o ,aBeIURIISd B SY  x

P
HETE « 26
HIRHAL Y
T xE
G LI ET
(ERIVEN
pue syonpoud
‘salfojouyoa)
8100
Buidojanap
"
seOE 31)
%057 | %0922 | %02'T [%06°€2| %00°0 | %0T ¥ | %0L'T | %07 0T | %02'9 |%0T'ST| %0Z'T | %060 | %072 | %0L'S | %00°0 | %06°0 | %00°0 | %0v'T |%0T CT| %07'S %09'T %00°0 %008 | %00°E | %02'¥ | %069 | x3PeIusdIad| Bunssuibul
¥&Y | puswdojensqg
VT 9T 9T 86T - 18T 8T 0v6 € 69€ €L 69 144 9T 29 - 4 - 89 G949 /A 145 - 9T 9€ Ly 709 9 JaquinN 10npoid
4T
HITIOY E 0
ENEE
K Es Ty
suonmnsu|
uoneanp3
Ex9=] pue
%00°0 %000 | %00°0 | %00°0 [%0t'85|%0Z ¥E| %000 | %0%0 | %00°0 | %00°0 | %00°0 | %00°0 | %00°0 | %00°0 | %00°0 | %00°0 | %00°0 | %S0°0 | %00°0 | %0T°0 %000 %00°0 %000 | %00°0 | %00°0 | %06 | «x30eIus2Iad oIWLBPRIY
¥EY'| ulydressay
- - - - L10€ | 86V T - 69T - - - - - - - - - 4 - 9 - - - - - JaquinN | pue Buiyoes |
14 ve €C [44 e 02 6T 8T LT 97 ST 4 €7 4% T 0T 6 8 L 9 S 14 € 4 T 1e13A0
B
L L
i i SKREOTHEEYE .
s X R HER | e NN it L
Ligbia | $eng S ) R | | mmesy sy | SEE ki SEAET L)
swieunsedaq| & W EmH SBOINIAS | fy ks " so0Inos = e ES ARl v ot mﬂgowwm T SEIIVES E 101088
/Xneaing  |aAneal) S30IAI9S |eUO0SIad 98D [s1aNddNS | ceaisng nue a1e1sT 1eas [suomestunuwon| SEPYMS abelo)s pue podsues | ! uonaNASu0D pue Bumoesnue
JuBWUIBA09 | |enbiq puE [e190S ‘ANuUnwiwo) UesH .mo.:mﬂ%:. »mw_wcmmh_u_m et O mwmmmc._._“w%wm_m_omgﬂ_v pue ses | sjonpoid
pue : ; DLE 1215 ‘3RSAlOUM ‘A1911199]3 [ 8AIIEAOUU|
|eJ1P3IA | s)onpo.d '
1l

8 %1 Ji

8 XIpUsday

(ZFUTHEZE) BYEHANIWEMYEEER EFLNERYTH

ouBIg/10393S AQ aanJeN qor Aq (S1a0Ue[aaid BUIpN[our) saeAo[diig 1] Jo JaquinN

202



o Y HH B SRR pE 2R I YR e B T SR

s

*Buipunou 03 anp [e103 3y} 01 dn ppe Jou Aew sainbiH ;810N

o s {0 I RHYEY B &) BHI MR Sk 725
‘youe.q Aq seakojdws || Jo Jaqwinu jo abejuadlad e sy

¥

¥

Et=
%0'00T | %0°00T |%0°00T |%0°00T |%0°00T |%0°00T | %0°00T | %0°00T [%0°00T|%0 00T |%0°00T|%0°00T [%0'00T |%0"00T |%0°00T |%0°00T |%0°'00T |%0°00T |%0°00T |%0°00T| %0°'00T %0°00T | %0°00T [%0°00T|%0 00T |%60°00T |«d0eIU8dIad JEEs
XY leloL
S6T € S¢L TSET | 828 |69TS | 66V | 990T | 6€EL.E [ 966G | €8 | 649G | ¥96¥ | SS9 [ ¥60T | LIS V1¢ 00y | ¥EOV | ¥6ES | ¥269 VL 0ce 785 T 9T¢ T | ¥IT T | 08L S6 JaquWINN
(BeRy
FHYHEELFA)
sd0BL| sty
%0.°0 %08°¢¢ | %00°0 | %00°0 | %000 [%02°LT| %000 | %0T'TT | %0E0 | %000 | %000 | %0T°0 | %000 | %000 | %00°0 | %00°0 | %00°0 | %000 | %00°0 | %0.'0 %0.L°0 %000 %0225 | %0070 | %08'8 | %019 | ~obrIusoad (paiejal L1)
X&Y' | wawdojanaq
[44 59T - - - €GL - 98T ¥ 0z - - 9 - - - - - - - 05 S - 628 - 86 | 0ET9 JaquINN | pue yoreasay
=
%0T'€ %0T°C | %070 | %00°0 | %00°0 | %020 | %080 | %0S°L | %000 | %00°0 | %0S'T |%0S5'9Z|%0E'CY | %00°0 | %00°0 | %06'8 | %000 | %00°0 | %0E'C |%00°Ly| %080 %08'C %06'ST | %00°0 | %0S°Z | %0.'8 | «x80eIu8dIad Wi SByo
&Y
86 ST 9 - - 6 8 8v8 ¢ - - S8 | SI€T | L2 - - 6T - - G2T | 95¢¢€ 9 6 15¢ - 8¢ | SS€8 JaquinN
Ers
Fl B g
9%0LLE | %02 0T |%0E 2L | %08 €€ %09 Tt7|%0T €2 | %00°'SE | %05 8E |%0Y €L|%0v 69|%0L 8E | %0E T | %06 0% | %08 08| %00 €8 |%06°05 | %08 0E | %07 18| %0L 02| %06'6E|  %0T'Z8 %082y | %0.'6 |%0EC.|%00T8|%06'Gh| «x3feIusdlad uoddng
Y& | [eatuyoa) pue
€0C T 125 116 08¢ | ¢ST¢C | €T0T €€ LES VYT | 66EV | SEE | 86T C | TSOC 89¢ 788 144 60T €CT | €8C€ | ST8€ | €9.¢C 0T9 LET €91 6.8 ¢06 |.v6EV J3quinN uonelsdo
(H
L=
SR
FEHAAIOY
253
LI EHIEE -
i) )T
FRBAIEEEE
LR EIEE
(spasu
ssauisng
8y} 198W 0}
suoneorjdde
dojanap
0] S2INIBS
pue syonpoud
‘salfojouyoa)
seEE| Buisn -a1r)
%0T'VS | %0ECY |%0T 92 |%0E ¢y | %00°0 |%0T TZ| %0929 | %00°CE [%0T'0Z| %05 ST|%09'85| %02 T€| %0V T [%0S ET|%00°LT|%0E 6€ | %0E 69 |%0T LT|%08'¥T| %089 %08'vT %0V 7S | %0E YT |%087Z| %0S'€E |%02 L2| «xdfeiusdlad Bunisauibug
Y& | puswdojansqg
62.1 L0€ 413 0S¢ - 526 /99 | 6502T | 802T | SL |/l2e€ |8VST | V6 8T 88 78 LLZ 169 66. 234 01T LT 92¢ 10€ 6¢ JaquinN|  uonedlddy
14 ve €¢ [44 TC 0¢ 6T 8T LT 9T ST 1 €T 4% T 0T 6 8 L 9 S 14 € 4 T 1e13A0
b k7
Sk S S Tl S
WY | U | ey ey oy | sy
LR | SR ST ) W | W | mn e o | sesrem T ek | T L)
swowedaa| & WEH - B SOINIBS | fef et Teoomps | ssomeg eIl m_wowwm WEE | /B | seomas e 103035
/Xneaing  |aAneal) mwo_iwm._mco&wn_ a1eD |ssanddng ssouisng uc.m am1s3 [eoy |suoneolunwwon $301A19S abeI0)S pue Jodsuel | pue BULEIED ‘(GIIM) uononNsSuOD | Iajepn pue Bumoesnuey
BWUIRA0D | [enbia pue [e100s ‘Ajunwwo)d YIesH | saoinles ‘aoueInsu] BuIdURUL sapel | viod p pue ses) | sjonpoid
1oueul pel | podx3/aodw| .
pue pue PUE |I19Y 3(eS3I0UM A1911398]3 | 8AITRAOUU|
|e31P3IAl | s)onpo.d '

Ll

203



‘A10Bayed qol Aq youelq/10308s Aq sisod ] | 4o Jaquinu jo abejusdlad e sy x

o S {0 HHE G TS ME LIS RR RSk e 2y

¥

° HIE

‘yoddns pjaiy pue Buiwwelbold swaisAs ,mmmo_Emu ‘A3n2as | Jo sariobiared qol apnjoul SadIAIBS [eIUYdl  ®

© EEIRREL 2R MR ERNE RS

S B O

e
B |WOkY - &
MR WO - CEOFM| |OVHREYSEsSE
DT TR R R R sobexoed
s=lE sabexoed aremyos Jandwiod aJeMyos pue
%9'T - %L1 - - %I %LT %0'Z - %9 T | «obeusnIag pue juawdinba Jesayduad sjonpoud Jaindwod
Jaindwo ‘si1zndwiod Jo afes 3y Jo sapel
Eg |Ie18. pUe 9[BS3|OYM ‘BJBS3|OUYM 1odx3odw| pue
1T - ¥9 - - LC 4 67T - ¢1T J3quInN Joj wodwi ‘Buipes; wodx3| 90|  |1e1sy ‘aessjoymn
sfoH
%02 - %T'E - - - - %G'L - %8y | ~abelusdied
. L P GE T
Hig A (PG E Y SO0IAIDS pUE
ve - / - - - - /T - ve JaquinN| sad1AJas pue s1onpoud aAlleAouu|| €0 |S19npoad aaleAouU|
SHTG LR HY 7
BRI R B
%_EMNH :&mevdam, E meém
juswdinba suoneIIUNWWO093]3)
pue Ja1ndwiod 1oy}
seff B syusuodwod pue syed 21U0J199|9
%8¢ %8G - - %6'T %19 - - - %9€ | xobeiusolad Jo ainaejnue ‘Juswdinba
HY¥E [eayduiad pue sigindwiod E=
1474 9 - - 9 A% - - - 8¢ JaquinN 10 Jiedal pue ainjoeinuBN| TO Burinjoeynue|
B M
suoneziuefiQ S$edIAI8S SUOIBIIUNWIWOD 79 1]
Qmmmﬁmi AMMEME B WBIE | SHHA L | EHl RS IR HEER FRdE | EERN | (BHY
WERLRA)SE | MEMAHE) | WEEE | WEYE | S0MsS | ssoles | BubLOMISN puB | CXHYMEEL | EELRS HEEL
B | S REFAREHY | IHRMEEL | I HEEL uonelado | [e91UYIB L | SUOIIIUNWWOIBIEL | juswdojanaq | Juswabeuey R
KHMEELD) | (parejad L) (Bunsxen| Buiurest 8IBMYOS/L| | LI [es8usD | (1) s w
=7 |uswd sk L)
oge  Wwewdojane@|  pue pue TEIENe) JoueIg 101995
(L1 arey |Pue udIeasay| ssjes 1| |uoneanp3
pue 11) Ll
TETENNS) [IE s RE

AK1obares qor

6 %5 [
6 X1puaddy

ER AR s R I R S Ve I

AI0ba18)) qor AQ JoUeig/1010aS Aq SSIoUBJRA 1| DUISIXT JO JoquinN

204



> bl B H I T MEEL

LSO AL ST «

"A106a1ed qol Aq youeiqi0309s Ag sisod | | Jo Jaquinu jo abejusdiad e sy x

° MR R A,

« EIRkE

© M AR R I A @

“uoddns pjay pue ButwwelBoid swaisAs ‘aseqerep ‘A1noas | | Jo saioBayed ol apnjoul se0IAISS [@IIUY2RL @

s E
%.L'E %.L¢ %¢€'€E - %0'¢ %0°€¢ %45°¢ %¢€'S - %1.'€ | «x30e1ua013d
Hig
80 ¢ 86T 98¢ - 2t T4 6ET 886 - 0S8 T JaquinN 42\ re103-gns
o (463
%V'T - - - %L'T - %E'¢C %07 - %Y'T slejusdiad
- UGB T ) SN
H¥&| (seainses ssaooe 1auiaiul 1daoxa)
69 - - - 1T - €¢ o174 - 69 JBaquinN S92IAJS UOIedIUNWWOD | T
sk{OE
%C'e - %T'¢ - - %S, %'y - - %C'E abejuaoiad
- - - - o SN
HIg SR e SO0INIBS
44 - 9 - - Z1 % - - 22 JELIIN S30IAJSS SS8008 J8UJRU|| ST |  suoIEdIUNWWOD
sk{OE
%69 %8'T %E0T - - - - %6°8 - %€E'8 | xobeusolad
Hiz S50 SRS
S € v - - - - Ly - 15 JsquinN snneaiD [enbialvz|  eAneald [enfig
(SR 3 5 B T RRIHESY
S TR S Tl T e
B R W )
)~ SR Emwﬂmt
SR R N Y B SN
(uawabeuew sanijioe}
181ndwo9 JO S391AIBS [edluyda)
pue Burisaulbus ‘sad1Ales
uone|ngel pue Buissadoid
Sl H elep ‘Sa0IAISS douRUSIUIRW _
%ty %E¥ %b'9 - %t'Z %S'E %LT %b'S - by | xabesdlad pue Lioddns remyos B AT
‘sjonpoud aremyyos ‘Juswidolanap N EEHIHEE
Exg aremyos ‘Aaueljnsuod Buipnjour) s1a1jddng sadinles
€CLT 68T S0¢ - S6 12°14 00T 088 - veES T JaquinN| s8d1AJ8s pue sjonpoud palejal 11| 8T pue s1onpo.d 11
(BB EHY | (MR || WlE | Sl | SmHhy st BERE T MR SR | EEIHY | GHY
SR | WEHG) | WEH | WEE | SOBS | se0ues | BUDLOMISN pUB | HMRRL | WEELR: | MRl
BERAREHI Y | SERAREREH | XHIWEEL | e uonessdQ | [21UY2a | |SUOIRIIUNWIWOIB|B L | Juswdojanad |1uswwiabeue|n e
KHMEED) | (parejad LI) (Bunsxien| Buiurest 9IeMYoS/L| | LI [essusD wn s sel)
oge  Wwewdojpre@|  pue pue EZENe) cwcﬁm_ Qowm\w
((L1)Qmy |PUe Uoseasay| sajes 1| |uoeanp3
pue 11) Ll
TETENYe) [IE s RE

AK1obares qor

205



> bl BB H I TR HE LN

HEERb A LAY, .

"A106a1ed qol Ag youeiqi0309s Ag sisod | | Jo Jaquinu jo abejusdiad e sy x

° MR R A,

© EEIRREL R MR LRSS

S B O

“uoddns pjayy pue BurwweiBoid swaisAs ‘aseqerep ‘A1noas | | Jo saioBayed ol apnjoul se0IAISS [BIIUY2RL @

QL
B 1Y B 3 T 38 sl
Eamw BB GBEOYHRMNH|  |EESYE - EE
skl E (sebespoed|  |IYIR S &
%9°S - %e'T - %IV %.°0 - %I'S - %9'e | xobeiusoiad aJemyos pue sfessyduiad|  |s|9loH pue Bulisie)d
Jandwiod ‘signdwod Jo ‘(319M) sepelL
Erzg sape.1 Lodxa pue uodwi 1dadxa) Jodx3/uo0dw) pue
¥0¢ - 4 - LET S - 09 - ¥0¢ JaqunN|  sepen uodxs pue Lodwi JaylO| 20|  1e1ey ‘a[esajoy
e
%.L'S - - - A - - %19 - %/L'G | x8fesoiad
Hiz T K
514 - - - 9€ - - 6 - 514 JaquinN uo11INIISU0D| S0 uonoNIISU0D
—
sedoH .
%0'e - - - - %€'8 - %EZ - %0 | x 2BEIUBOIR o AH
AT -
HIB|  angNokE sy - om JoleM
0t - - - - 9 - 17 - 0T JaquinN| Ajddns Jayem pue sef .b_o_bow_m_ 70| pue seo ‘A11911199|3
se{0El
%8¢ %L0 %v'v - %S9 - %L'L %.'S - %S abejuaoiad
- SR R e
H1E AL ALY S0IAI3S PUE
LT T 4 - S - T 8 - 9T JaguinN| $a21AI8s pue sjonpoad aAleACUU] | €0 [S19NpoJd 8AIeACUU|
se{0El
%EC - - - %S'T %8t - %T'Yv - %E'¢ abejuaoiad o o
= (WHEHIHEEHE) SRR HEREWHE
Hig (s1onpoud BuLImoeyNURA
8¢ - - - A 14 4 - 8¢ JaquinN LI-uou) Burnnioenuew 1syi0| z0 1BYy10
A B R M
suoneziuefiQ s1asn LI
(BB EHY | (MR || WlE | Sl | SmHhy st IR HEER FEEE | BERY | GHY
23 "EhE) | WEBEE | WEXE | SIMeS | seolaes | BubpOMIBN pue | b |EE 2ELE HEET)
BERAREHI Y | SERAREREH | XHIWEEL | e uonessdQ | [21UY2a | |SUOIRIIUNWIWOIB|B L | Juswdojanad |1uswwiabeue|n e
KHMEED) | (parejad LI) (Bunsxien| Buiurest SJBMYOS/L| | LI [esousD | (1)) s w
o d SE L
Jegg  [uswdojpned|  pue pue TEIEN) Ui 10105
(L1 ey |PUe Udressay | ssjes 1| |uoneanp3 4
pue 11) 1l
TETENYe) [IE s RE

AK1obares qor

206



o sk BN HIR IV RIGHI S s R 8k 5L 2T « o HEMENRYEY  BlE - ZHIHMEE NG MR AT ©
‘K10Bares qol Aq youelq/10309s Aq sisod ] | Jo Jaquinu jo abejuaolad e sy x ‘uoddns pjaly pue Buiwwelbold swaisAs ‘aseqerep ‘A1indas | | Jo saliobares qol apnjoul s8diAles [edIUYdal  ©
se{0E
- - - - - - - - - - wobejuaniad
S B T M
Hrzg e
- - - - - - - - - - JaguinN abeio1s pue podsuen Jayi0| 2T
slf B
%T'T - - - %9'T - - - - %T'T | xobelusdlad
Hiz S RS H
9 - - - 9 - - - - 9 JaquinN $921AJ3s Buiptemuoy obied Iy| TT
W\ﬂm xme/\%, IE,INMN&%@V m @MM_
L SR B 7 A ¢ Sk
mmmmm_#@ s U R N
el B sioresado Aemybiy
{5901AJ8S AlIa) pasiyoue.)
H ¥ | pue pasusor ‘ssoinies snq a1jgnd
Z - - - - - - z - Z JaguinN ‘Jodsuesy ajqea pue Aemjiey| 0T
sk{OE e
%’ - - - - - - %¢" - %2 »a0e1uadIa ekl
%20 %€0 %2 0 ) d S
Elxg ENEA $391AJ9S 9BeI0IS
1 - - - - - - T - T JaquinN saluedwod auljIv| 60 pue uodsuel |
(BREHE R ED) - (683
SN SRR T T TR
B B8 S ETNE
S311IAII0 821AIS PO0Y
S| PUB UOIEPOWIW0Y ‘(sabexoed
%21 - - - %Y'T %?Y'0 - %60 %8'C %' T | x8bejusoled Q1ENJ0S pUE sfesaydiiad
J91ndwod ‘sisndwod Jo
H % | sopes j1e1a1 pue ajessjoym 1daoxa)
0S - - - ov T - L 4 0S JaquinN |1e181 pue 3[esajoym JaylO| 80
(BEBEE | (MR RHY (B el | SEEHE) s | St IR HEER FEEE | BERY | GHY
23 "EhE) | WEBEE | WEXE | SIMeS | seolaes | BubpOMIBN pue | b |EE 2ELE HEET)
BAREREHO 7Y | SERARERAHY | 3R HEET | 24y 2R | UONRIRdO | [eD1UYI8 L |SUONRIIUNWII0DBIRL | juawdojanad |uswaBeuein | |25
KHMEED) | (parejad LI) (Bunsxien| Buiurest 9IeMyos/1| | LI [eldus) (wn .y “
Joge  [uswdojens@|  pue pue NIENe) Suelg 101995
((L))awmy |PUe UdIessay| safes 1| |uoleonp3 Y
pue 11) Ll
|IEe) [ T
AK1obares qor

207



o S0 HOHE T ECHRIME BRSO &) &

"A106a1ed qol Ag youeiqi0109s Ag sisod | | Jo Jaquinu jo abejusdiad e sy x

o MR R EYNE « B « RN LAE SO R M I ©

‘uoddns pjayy pue BurwwelBoid swalsAs ‘aseqeiep ‘A1Unass 1| J0 sa1iofe1ed qof apnjoul S3dIAJLS [BOIUYd8)

(N AT LS
YT ENEY) WXEWE
sk E (fwoyiny
%8'T - - - %6 - - - . %8'T | obeusiag JUBLISSASSY pue UoITeuIexs
Buoy) BuoH Buipnjoxa) saha|0o
Exg Alepuodes-1sod ‘SenIsIaAIUN
L6 - - - L6 - - - - 16 JaqWINN| Uey) JBYI0 SaImisul jeuoneanp3| Tz
AR ELEHKE
CEBHON - LT BN EY W
LB RAuoyiny HEY E)
%E'T %9° - %0 | %Z0 %50 %Z'T %8'T %6'€ | %80 | xobelusosay|  IUBWISSISSY pue UONeUILIEXT et HH
Buoy BuoH ‘sexmmnsul S90IAIRS
H¥&| oynuaios pue yosessay ‘sabe)j0d [euosiad pue
1S 82 - 8 2z Z 1 2 Z 62 JaquinN| Arepuodas-1sod pue sanIsisAlun| 0z | [e100s ‘Ainunwwod
=] (=X EB5e )
%Z'€ - - - %8'G - - %LT - %z'e |  obejusosad|  AHHERE M HE WA -
- (Kwouny| | FLHHRERY) 548
HIZ| rendson uipnjour) seainles aseo S30IAISS a1eD
Ge - - - 11 - - vz - Ge 13quiNN| Yayeay Jay1o pue ‘[eiuap ‘[ealpalAl| 6T | YI[eaH pue [2o1pain
NPTy
%T'2 - - - %' %L1 - %IV - %'z | «eBewisoled| EHAHH - EH - F/M wvomﬁm
Elxg $SauISNg pue djeIs [eay
1Tt - - - 8 9T - €9 - LTt JBquinN| - ‘sdueansu] ‘Buloueuld) S1BYIO| LT
ERa=
- - - - - - - - - - +obr1u82Iad
Hig B W T E
- - - - - - - - - - JagquinN| AouaBe pue abeiaxoiq arelse [eay | 9T | TR H
sk{OE W -~ g - RS
%S'S - - - %6 %E¥ %T'8 %Z'9 - %SG | ~obeusoled SBAMBS
ssauIsng pue aelsy
Hig JAVE= =R -0 4 [eay ‘aoueinsu]
0ce - - - 98 €€ L 0¢ - 0ee J3quINN snun Buryueq onsawod| ST ‘Buoueul
(M RV | (HEEYEH | EBG | delE | )t | St BERE T UEER FERAGIE | EEIHY | (BHY
SEE) 3 E) | WEBHE HXg | SIMBS | SINISS BuptiomieN pue | by |eE SR 21
B REHI | FEBUAREHY | SHL R | 342 | UONRIRdO | o [BO1UYY3 L | SUOHEIIUNWIWIODBIAL | uawidojanaq |Juswiabeuein| | 2g
KHMEED) | (parejad LI) (Bunsxien| Buiurest aIemyos/L| | LI [elsus) n s e
aoe  [uswdopaeg|  pue pue TEIEN) S L)
<b7 youelg 101985
(L)ary |PUe Uosessay| sdfes 1| |uoneonp3
pue 11) Ll
TETENYe) [IE s RE

AK1obares qor

208



o Sl DB T SEHIME NI RS SO 2T) &

"A106a1ed qol Aq youeiqi0309s Ag sisod | | Jo Jaquinu jo abejusdiad e sy x

o MR RMEEYNE « B « RN LGSO R M I ©

‘Hoddns pjaiy pue BurwwelBoad swialsAs ‘aseqeiep ‘A1undas 1| 40 sa110fa1ed qof apN|oUl S3JIAISS [BOIUYIR)  ®

s H
%E'E %9'E %EE | %20 %52 %L'C %S'C %Ly %0'T %e'e | #ebe1usied
Hyz
1€2¢€ 82¢ 162 8 Ge9 66€ €St 208 T GT €00 € JaquinN 128 [elol
R 74=]
%L'C %T'E %z | %Z0 %92 %6'T %Z'C %6'E %8'T %.'Z | x8fe1u81ad
Hyz
€8T 1T 0 g 8 €25 2 vT ¥18 GT €ST T J8quinN J&\[s [e101-gng
-
seloH
%8'€ %€ - - %0°T %8' %9° %Ly %08 %g'e | xabeiusalad bl £ 2
BRI sjuswiedaQ
Erg sjuswiedag/xneaing /xneaing
97T T - - 8 v % 86 T1 rA) JaquinN 1UBLIUIBAOD | GZ JUBWIUIBA0D
bR
HE W ELHEE  (F
Y RIY ST - BT WHE
SRaE] [19UN0Y
%0°E - %L°9T - %Iy %1 %E'S %0'T - %0'€ | «abeluadlad Juawdojansq apel L Buoy)
BuoH 7 |19uno) AllAnoNpoId
HIZ| Buoy| BuoH ‘(se1nias [euosiad
A7 - T - Ge z T 5 - A% J8QWINN|  PUE [120S ‘ANUNWW0D) S18UI0| £2
ZdBNER
serop | SWE SN AR
%L'0 - - - - %G'T - %0'T - %L0 | xobfejusdied solpns
79 SUOITEIS OIpRY / UOISIABJSL
Hiz pue ‘S90IAISS JUBLUUIBLIBIUD
9 - - - - 1 - g - 9 laquinN J1ay10 pue saimoaid Uonon | gz
((EelEV Y | (BEIEVEHY | EBEG | MelE | %)t | Srmgay s SR HER FeHbE | TETHY | (FHY
SRR | WEELNA) | WEEE | g | SOMeS | so0nias | BUDLOMIBN UR | /MRS | MRS | WS
BRI | BEBEREACHY | SHHZE | XH 2k | UONRIAO | [e0ILDR L | SUONBIIUNWILIODBIRL | Juswidofensq |uawabeueln | - |2g;
KHMEED) | (parejad LI) (Bunsxien| Buiurest 9IeMYoS/L| | LI [essusD wn sk Sl
oge  Wwewdojpre@|  pue pue EZENe) Joueig 101995
((L1)Qmy |PUe Uoseasay| sajes 1| |uoeanp3
pue 11) L
TETENYe) [IE s RE

AK1obares qor

209



IR 2R al = B
%0'L2 %00 %80 %t vC %€02 %G'L2 %00 %0°00T lsubisa@ Xn| 02
2 HY H B/ Sy H Er
%L.'0€ %00 %9°0 %8'TT %6'82 %9'GZ %S'C %0°00T lapea 109loid/1ebeurn 108f0id| €02
B Lo s BN T S N
%6, %00 %8'S %9'TT %6'9T %8°LS %T0 %0°00T 18AJeuY ssauIsNg/103YdIY LI| 202
ESHELIEEITAT
%6'LE %00 %E0 %G'ET %6'7T %G'22 %6'0T %0°00T labBeue\ Juswdolansqg swaisAs|  T0Z
SR HIVEFHIMEE
juswdo|anag a4emyos/1 |
%0 LY %00 %00 %¥Y'T %€'LT %102 %6'ET %0°'00T 42\[7 e101-gns
%0'8T %00 %00 %L.0 %0'2S %L 8T %L 0T %0°00T 20T
HEWEHE ST
MR RS e B e S S R M E
%€'0S %00 %00 %' T %EET %902 %E VT %0°00T OID/L1 JO peaH/10108413 SIN/I0184d LI|  TOT
[ES=RRAII -
ucm_.cmmmcm_\/_ 11 |edsuss)
HRdEE ¢ HMWO 000'0¥2$ | 000°09€$ | 000°009% | 000'080‘TS$ wﬁumwm 25 ST
a1}193dsu -T00° -T00" -T00° -T00' 1JETY or rediou
payl n 000°001$ T00'00T$ | -T00'0¥Z$ | -TOO'09E$ | -TOO'009% 100'0807s | M 0 qgor [ediound
HEEH MR
SeaAo|dw3 11 JO JIsquiNN
[ B A TR (B THEEBE Y ) BN E TR
0T % i 91111 qor Ag (s1soue|eaa- Buipnjox3) seakojdw3 | | Jo abexord uonelaunway [enuuy sbelsny

0T XIpusddy

210



%68°9¢ %00 %¢' v %8'EE %8'€¢ %707 %0'T %0'00T +8\[7 [e101-gns
IR EEES: 92 ot
R3S} [ B R/ 2R 2 (G R B B e
[HE7EE) B BB 2 B/ =6 R TR B ER
Jaubisa@g
S109143 |ensiA/iaubisa@ o1ydels gapn/Jorewiuy
Jaindwo)siniy/isubisa@ diydels ssindwio)
%8'8T %00 %9°0¢ %¢C'8S %E'C %710 %00 %0°00T /1adojane@psiuy/1subise@ swes Jaindwod| 1T
Ry ag 0
%E'LL %00 %E'LT %00 %€'S %00 %00 %0°00T JBJLAA [edIUydsL |  QT¢C
e 355 )
1B $2 B/ L0 H B 22 )5 )
Jabeue|A 19npoud asemyos/ladojanaq asAjeuy
%G'9¢ %00 %Z'6 %102 %6°2€ %T'T %00 %0°00T 10Npoid/1aubisaQ 10NpoId SIeMWII4/oIeMUOS| 602
B TR )
%G°0¢ %00 %T'¢¢ %¢'8T %9°'GE %EC %i'T %0°00T 133u1bu3 10npo.d 8/emyos| 802
3% 24 SR Y52 S B B T
EESYUE T M EEEYEY
lolpny swiaisAS | |/49sulbu3siferdads
%0'8¢ %00 %TET %6°ET %g'CE %S'T %E'T %0°00T 30URINSSY 81BMY0S/ISI[e10adS doueInssy Aljend| L0z
B e B/ e R RE TR
%0'6T %00 %06 %t°'6G %86 %8¢ %00 %0°00T ladojana@yiaubisad gam| 902
UHE TR e s E e WL a3y
Jasuibu3 aremyyos
%.'GC %00 %0°¢ %0°¢t %t'9¢ %LC %10 %0°00T [1awiweiBoidpsAreuy/iswiwelbold|  G0Z
Hidz e HMWO 000'0¥¢$ | 000°09€$ | 000'009$ | 000'080‘T$ Momwm = ST
a1119adsu -100' -100' -100' -100' RJIOA or fedioul
paul n 000'00T$ T00'00T$ T00'0¥7Z$ T00°09¢$ T00°009% 100'080'T$ x|[e13NO gor [earould

211



H S A A E T A L =
Jabeue|y poddng

%T'LT %00 %T 0T %¢E'8 %t'19 %EC %80 %0001 $901AIBS/IabeuR |\ BuissuIBug JswOISND| YOV
IHECTYSE ) (B ?m%\m_mﬁﬁﬁ V
= fin A A
J9auIbu3 mEEm\Am\ocmEco_Scw
%.'9¢ %00 %€9 %882 %Z°0€ %08 %00 %0001 lopuan/asnoy-ur) Jowiweifold swaisks| €0y
B | 23R e o /) o TS e ) T e S e
Jaubisa aseqereq/olRASIUILPY
%9'€C %00 %Z'¢e %091 %G'T %99 %00 %0°00T asnoyaJse/\ ered/i0resiulWpY sseqered; 20V
HEZHUEE
EESVES - L RS VAR - 15l )
19210 A111n23S uoewlogulasiferdads
%¥'6E %00 %0 %9°'T¢ %E'vE %'t %00 %0°00T A3ndas uonewloyulstferosds Anges 11| TOv
SHTH Y%
S92IAJAS [edluyda |
%0'0% %00 %068 %¢'8¢ %V'TT %V'T %710 %0°00T 18\[7 [e101-gns
B BRI T E 5ERE
%L LY %00 %9'8T %162 %L'E %G°0 %00 %0°00T 19210 YI0MIBN/I0JeNSIUILPY HI0MIBN|  ¥0E
UH B T RoRE/IHE THEER
%.L'0€ %00 %9°C %€'9G %E'8 %TC %¥0°0 %0°00T 193u16u3 >JoMIBN/198UIBUT SUOIBIIUNWILLOdDBIRL | €0€
i E S Bl B R R
%T'TS %00 %L1 %¢C'.2 %Z'6T %80 %00 %0'00T | JUBHNSUOD %JOMIBN/IUBYNSUOD SuoledIUNWWOIBIBL| Z0E
S S R A T HE B
%G'8T %00 %00 %G'L %G9 %T'S %G'T %0001 JabBeuely BunjiomisN/iefeury suoedIUNWWOBI8L| TOE
BRI MR
BudaoMIBN pUB SUOITRIIUNWIWOIDIS L
Hidz e HMWO 000'0¥¢$ | 000'09€$ | 000'009$ | 000°'080'T$ Momwm 25 ST
a1119adsu -100' -100' -100' -100' RJIOA or fedioul
paul n 000'00T$ T00'00T$ T00'0¥7Z$ T00°09¢$ T00°009% 100'080'T$ x|[e13NO gor [ed1dulid

212



Tl e

%LET %00 %00 %S°C %ETT %9°'85 %6°E %0°00T 1801440 Bulures | /10ss8)01d/181M987]|  TO9
W3|IE Y E X I MEE
Bulurea] pue uoneanp3 1|
%6'82 %L.0 %GZE %6'82 %6°L %0'T %10 %0°00T J2\7 [e101-qns
HEW/HE AN
%L.'62 %60 %t LE %L'[Z %Y %00 %00 %0°00T lojeulpio-op/uoddns 1esn|  90G
EEVE=Co = EVE 235l )=
%¥'02 %00 %6°.2 %/ 'GE %8'GT %20 %00 %0°'00T JoresadQ swilsAs/ioresadQ JaINdwod|  GOS
B EZE )T T4 e
losialadng uioddng
%Z'EE %00 %9°C %G'TE %L 0E %02 %00 %0°00T suonesadoyiosiaiadng suonessdQ Jaindwod|  #0S
B/ T = 2 e T S
anIeIuasaIday/19o1O
%t'Ze %00 %962 %L 0E %E'L %00 %00 %0°00T 921INJSS JBWolsn) aAneIussalday saq dlsH| €05
HEEM@EX
%9'vT %00 %Z'2T %Ly %6'LT %9°0T %00 %0°00T losiniadng yse@ disH|  20S
iESvEN s =)
%L'LZ %00 %G'E %€ %E'S %E"8T %L'T %0°00T l1aBeuey suolresadQ Jaindwod|  T0S
R (R
$891A48S Uoneaado
%8'2¢ %00 %8°.2 %St %902 %E'Y %00 %0°00T 18\ [e101-gns
E S B
%8'8T %00 %Z'0G %902 %E'8 %2’ %00 %0°00T ueidluyoal plaid| 9oy
S B T Sl T B B Sl = =
%T'8T %00 %EEE %862 %6°9T %02 %00 %0°'00T J198uIbuz plai4/198uIbuz 801AI8S JBWOISND| GOV
EEEES=2 HMWO 000'0¥Z$ | 000'09€$ | 000'009% | 000°080'T$ Momwm 25 S
31193dsu -T00" -T00" -T00" -T00" 1ETY or [edioull
payl n 000°00TS T00'00T$ | -T00'0¥Z$ | -TOO'09€$ | -TOO'009% 100°080'T$ M[|IENe) qgor [ediound

213



(B8 B ME R B $E B RFAEHI T SHREMERD) 1288
%t'LC %720 %/.°'/T %T0¢ %7191 %¢"L %¢<C'T %0'00T ((Lna=y pue 1) 101
%G'62 %00 %69 %0°G2 %081 %167 %9'T %0°00T 8\ [e103-ans
EY (g4 5e 4
%€0T %00 %L'E %E'€C %/.'29 %00 %00 %0°'00T Jeis buiuoddns | €50
E O EEEE i
%9'67 %00 %L'ET %Z'6 %¥'8 %Z'6T %00 %0001 ueniuydsl aed| <so
R T E e S e iy
%0'ST %00 %90 %<C'EY %€0T %1/.°9¢ %C'V %0°'00T 19suIbul @y/ASNUBINS A%RY/18YdIessay ARd| TS0
(K By EHYME B 1) $E B RA G Y
(pa1ej24 11) 1uswdojanaq pue yoaeasay
(FHIMEE) 288
%¢’L¢ %¢'0 %181 %1°0€ %091 %059 %cC'T %0'00T (L1) reroL
%¢°0¢ %00 %.'6¢ %71'8¢E %.'9 %090 %9 %0'00T 18\[r e101-gns
N B = 2 B K
anlruasaiday uonowold 1onpoid/iabeue|n
%/.'8T %00 %6°GE %G'8¢E %E'T %€ 0 %¢E’S %0°00T 1UN02Y//3ANEIUaSaIdaY Bunaxen/saleS| Z0L
Ty % ) K A = = A S B R
Jabeueln Bunaxen/soles
%/.'9¢ %00 %9'S %1%°'9¢ %V'LC %8'T %¢'¢ %0°00T /10128410 JUN022Y//10)08.11Q BunadeN/sales| T0.L
HEG L W E RN
BunexJae pue ssjes 1]
%V’'G¢ %00 %90 %G LT %0'8T %T9¢ %v'¢ %0°00T 18\[r e101-gns
E g M E/E | E MR
%0°'8¢ %00 %9°'T %9'TY %G°8¢ %¢0 %00 %0°00T Jo1onaisul Li/suredl 111 ¢09
Hi¥e 5 HMWO 000'0¥¢$ | 000'09€$ | 000'009% | 000'080°'T$ wﬁumwm 257 st
a1j19adsu -100' -100' -100' -100' RIBA or [edioull
paiy n 000'00T$ T00'00T$ T00'0v¢$ T00'09¢$ T00°009% 100'080'T$ x|[eI8AQ gor [ed1dulid

214



e
%719 - %C'E %T'eY %9'LY - %0°00T Jadojanaq/Iaubisa@ gam
U B T
ETEE EUW EREYE o,
J1aau1bu3 asemyos
%¥'S - %G'6 %C'9¢ %/L'8Y %C0 %0°00T /1awwrelbold psAjeuy/iswwelbold
N L el
%'e - - %T'EY %G 7S - %0°00T laubisa@ XN
HS HEr 5% HEr €0z
%8'8T - %710 %cC'0T %669 %T'T %0°00T lapea 108fold/1abeuey Hom_en_
Lk R IR RN |
%L’ - - %€"L %.°08 %¥'9 %0°00T 1sA[euy ssauIsNg/10aMYdIY LI
EREEYE| 1o,
%6°CT - %710 %09 %86/ %E'T %0°00T labeue uswdolanaq swiaisAs
LGV RMEEE
juswdojanag a4emyos/1 |
%C'6 - - %EET %¥'CL %T'S %0°00T v |e101-gns
SRR
- - - %€E'T %."96 %0°¢ %0°00T 010
W@MWTK\LM\ULH%
WS R W RS AR M HE S| TOT
%¢C'0T - - %.LYvT %969 %S'S %00°0T| OID/LlIjo cmw_._toze_o SIIN/101841QT LI
S EHIHEERY
JuawabeueN ]| [BJ8UsD
HHYzE ch(6k thie! TezliE Nt LS4 285 s
paiyvadsun AJlepuodas Jowung | Alepuodss Joluas aa1bap-gns 9a16aQ 15414 ajenpelflsod %|[e43N0 qor Jediound
HIET S WS
S1S0d 11 JO JaquinN
M EEE HHMET R
TT 5 1 9]M_L qor AQ S3S0d 11 40 uonedylenQ dlwapedy paisjsid

TT X1pusddy/

215



%C'8€

%6°€EE

%8°L¢

%T°0

%0°00T

1 bl = e
JUBYNSUOD YI0MIBN
/IUBINSUOYD SUOINBIIUNLIWIOIB|S |

401

%T'S

%€"9

%cC'L8

%S'T

%0°00T

D B3R, i HEER
Jabeue
BuptiomiaN /13BeUBIN SUOIEIIUNWILIOD3|3 L

T0€

PRI MR

BuIA0MIBN PUB SUOITEIIUNLWILIOIBIS |

%9°L

%8S

%ECE

%L'ES

%S0

%0°00T

12\ e10-gns

%EYT

%6°0

%9°¢

%.'6S

%S¢

%0°00T

DR ETER I B ) I 23RS B

Bl USSR IERNE S EE 125
IS IE = B 2P A St € B
Jaubisa@ s198443 JensIA /1aubisaq o1ydes
gaA\/J0TRWIUY J3INdwo) ASiUy/1aubisaqg
a1ydels Jsindwo) 1adojanaq
N1S1Uy/1aubisaq aweo Jaindwo)

1T¢

%.L'9T

%L°0

%L'28

%0°00T

BBy
181LAA [e21uyds ]

0T¢

%8'T

%CE

%'y

%909

%0°00T

iSSP =E ot

S E WL E  E SRR A E] )
Jabeuepy 10npo.d alemyos/iadojanad
NsAeuy 19npold/laubiseq

10NPO0.d aJeMUUIIH/21eM0S

60¢

%9t

%Y'cE

%0°€9

%0°00T

MY T )

183u1Bug 19NpoId 21em10S

80¢

%6°0T

%86

%Y'LE

%81y

%C0

%0°00T

TSR IR IR TS
EEGHEIDYE R s gy E
loupny

SWaISAS | |/193u1bugasie1oads aourINSSY
aI1em0S/1s1erdads aouelnssy Alfend

L0¢

Hidz e
paijvadsun

[
Alepuodas Jolunp

i

Alepuodas Joluas

TezlE
9a1bap-qns

e+
92160 15414

HJ2EHY
alenpe.blsod

OV

=7
%[ [BIBAQ

S
qor [ediound

216



%Z'6 %1 %0'9¢ %9°0€ %L'CE %20 %0°00T H8\[7 [ej0)-ans
EHSRE|
%L'0T %6'C %L'GS %8'1¢ %68 - %0°00T ueldluyoaa L pisid
UHE TR, R T 2] o
%T'8 - %E'ET %6°'8€ %¥'6¢ %€0 %0°00T | J8aulbu3g p|aid/Iaaulbug 801AIBS JoWoISND
[ESVE RS A g SV M= =
Jabeueln woddng| t0v
%8'L - %S0 %€ 6€ %S’ TS %60 %0°00T | S3JIAISS /IabeueN Bulisaulbuz Jswoisnd
UHB T YRS
S (BEE ?m \ma_,«_w%v
Eigl B YsE | e
Jasuibuz mESw\Am\c:mEce_ém
%0°L - %90 %0l %€ 61 %710 %0°00T lopuaa/asnoy-ur) Jawweiboid swaishs
SN
/BT RS EHE DR EE o
JaubBisa aseqere/olRASIUILPY
%L - %L'E %8'1¢ %799 %S0 %0°00T asnoyaJsepn ereq/lorensiuiupy sseqereq
HEREMIE
HRT U R R E | o,
192140 A11IN28S uoIRWIOU|ASI[RIDadS
%8'ET - %0 %9°LT %09 %e'T %0°00T | A1INJaS uoiewIouU| fsI[e10ads Aindas 1|
S
SB2IAJAS [ea1uY2a
%/.°0€ %0'T %8t %8'1¢ %V TV %€E0 %0°00T H\[r e101-gns
HERR TR REHR) | o
%Z'EY %¥'C %8'TT %9°'GT %02 - %0°00T 13210 XJ0MISN/IOTeAISIUIWPY HIOMIBN
IR T R2RE B T HEE
Jaaulbug siomiaN| £0€
%¢'8T - - %T1'9¢ %€’'SS %€E0 %0°00T /183U1BU3 SUOIRIIUNWILIOJBIS |
Hidz e [ b TezlE e+ L3 HY = st
paijvadsun AJepuodas Jolung | Alepuodas Joluss 9a1bap-qns 92160 15414 alenpe.blsod MTEIEYYe) gor jediounid

217



%8¢ - %€0 %06 %808 %T'.L %0°00T +8\[7 [e103-ans
HEEIHOMEY BRI oo

%E'E - %.L°0 %T'¢C %L'TL %cC'¢ %0°00T Jojonisul Li/ssuredl 1]
HEWIE 0L U oo

%y - - %80 %S98 %¢'0T %0°00T 130110 Bulures  /10s8)01d/181n3087]

W1 BN E ORI MEEL
Bulurea] pue uoneanp3 ||

%6°LT %LC %V'SE %L'9¢ %697 %S0 %0°00T v |e101-gns
HEY I M| o

%997 %V'e %G'6€ %6'8¢ %S'TT %T0 %0°00T Lo%c__Eo.ou\to%_zw EmD
L L.

%9'6C - %L'CE %91 %E'TC - %0°'00T lojesado mgsﬁmtoﬁmgo Eagoo

HEHF A DR
Josiniadng uoddns suonesadQyiosiniadng| 05

%¥'GT %€°0 %ETT %¢'8T %9°CS %cC'¢ %0°00T suoneladQ Jaindwo)

[EE3 (S 1= by = E T
aAITRIUBSaIdaY /180140 9IINIBS| £0G

%€E'Ce %9°¢C %0°¢CE %6°CE %66 %€0 %0°00T Jawoisn)/aAleiussaiday ¥seq disH
HESMEE] o

%¥'vT - %S'CE %cC'Ce %9°0€ %€0 %0°00T losintadng sse@ djaH
www,mg\ %vvv Hom

%SCT - %0°¢C %V'TT %L°L9 %9 %0°00T labeueN mcozsmo_o E:o_Eoo

ARG
$301AJ8S uoneaadQ
Hidz e h6 b TezlE R L3 HY 25 st
paijvadsun AJepuodas Jolung | Alepuodas Joluss 9a1bap-qns 92160 15414 alenpe.blsod MTEIEYYe) gor jediounid

218



(MBI g )
$FRmI I HNEET ) 128

%e'CT %0'T %€'8T %L1 %€ 6 %1 %0°00T ((LNa@=y pue 11) rexoL

%T'TT - %T'E %T'L %829 %6'0T %0°00T 12\ reo-ans
EY ([ 55 HY

%E'T - %20 %9°LT %608 - %0°00T ye1s bunioddns a®y| €50
B xEEe Y

%TET - %¥'9 %9°, %6°29 %6t %0°'00T ueluydsl a®d| ¢s0
B Ty st Fe {y/ B e HUFE Y
Jaauibu3 Yy

%8'¢T - %G'0 %E'¢C %€'C9 %T¢¢ %0°00T /ISNUBIOS % Y/I8ydiesssy d®d| TS0

(g By 3 R e B ) S5 B RE 25 Y
(pa1eja4 11) wswdojanag pue yaaesssy

%e'CT %T'T %¥'6T %7162 %t LE %80 %0'00T 25% 1e1o0l
%96 %90 %8'TE %V'6€ %G'8T %T0 %0°'00T 18\[7 [e101-gns
2 B E
Vi = gAY

anneluasaldey| 20L
uonowold 19npoid/iabeue|n UN0IIY
%¢€'8 %80 %€'LE %8'6€ %/.L'ET - %0°'00T /anITeluasaIday Bunael/sales
EScaasdl

/BB W B o,
Jabeuey Bunaxrepy/safes /1019al1Q
%91 - %€0T %0'8€ %0°LE %¢'0 %0°'00T 1UN0J2Y /10308110 Bunaxre|/ssfes

HEH L W E RN
BunexJel pue ssfes 11

HR¥EE (6 thig! JAG==]li4 Neatas LY 25 T
paijvadsun AJepuodas Jolung | Alepuodas Joluss 9a1bap-qns 92160 15414 alenpe.blsod MTEIEYYe) gor jediounid

219



Appendix 12

. : i §% 12
Preferred IT Experience of 1T Posts by Job Title
BB E AR EREAENERRK TAEKE
Number of IT Posts
EE R RO B H
15yrs [10yrstoless|5 yrsto less| 2 yrsto less Less than
Principal Job Overall*|or above | than 15yrs | than10yrs | than 5 yrs > vrs Unspecified
T Gast | 154FE| 10 E SHER 2R ? EE{X? RAERHA
PAE | ISHELUT | 104EDLF | 54T
General IT Management
BRI ER
101 [IT Director/MIS Director/ 100.0% | 12.9% 13.9% 41.7% 17.4% - 14.2%
Head of IT/CIO
BRI R B AN A R4
&R B IE R AT AT
102 [CTO 100.0% | 6.0% 11.3% 82.7% - - -
BVl
Sub-total /Ngt 100.0% | 12.2% 13.6% 45.9% 15.6% - 12.7%
IT/Software Development
BaARH R F
201 |Systems Development Manager 100.0% | 3.8% 19.5% 56.0% 6.4% 0.1% 14.3%
T g e
202 (IT Architect/Business Analyst 100.0% | 0.2% 1.5% 41.3% 15.7% 11.3% 29.9%
B ERHE SRR R R i &
203 |Project Manager/Project Leader 100.0% | 1.1% 8.1% 35.6% 23.5% 8.9% 22.7%
HEKHMEHAR
204 |UX Designer 100.0% - 2.9% 39.0% 44.7% 10.6% 2.8%
M F A Egaeat Al
205 |Programmer/Analyst Programmer/ | 100.0% - 1.4% 17.1% 55.1% 20.4% 6.0%
Software Engineer
e gmB &/ i =N BT
e
206 |Web Designer/Developer 100.0% - 3.9% 14.7% 67.2% 8.0% 6.1%
st BIF% A
207 |Quality Assurance Specialist/ 100.0% - 0.5% 14.4% 42.7% 30.7% 11.7%
Software Assurance Specialist/
Engineer/IT Systems Auditor
o A A B AR (T A
oy E M TR ENG
st
208 |Software Product Engineer 100.0% - 6.4% 49.4% 23.0% 14.7% 6.4%
WO E i LARAT
209 |Software/Firmware Product 100.0% | 23.2% 5.1% 29.6% 27.7% 12.6% 1.8%
Designer/Product Analyst/
Developer/Software Product
Manager
R T (4 E st B AT
B/BH% B IR AL
210 |Technical Writer 100.0% - - 5.3% 8- 14.7% -
e gy =

* As a percentage of number of IT posts by job title.

R T GIVRESY (AR e

Note : Figures may not add up to the total due to rounding.

PSR AR > STHEE IS I A A -
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Principal Job
T ER

Overall*
4T

15 yrs
or above
15 45,

Dl B

10 yrs to less
than 15 yrs
10Fx
ST

5 yrs to less
than10 yrs
S5HEE
10 LI

2 yrs to less
than 5 yrs
2R
5D

Less than
2yrs
2T

Unspecified
KA

211

Computer Game Designer/Artist/
Developer/ Computer Graphic
Designer/Artist/ Computer
Animator/Web Graphic Designer/
Visual Effects Designer
BRIk E S5 B 3% B
i st /55T BB RS Eh & R
il 4 [ (e AR 2 S8R 5%
STl

100.0%

0.1%

7.0%

49.0%

29.6%

14.3%

Sub-total /Mgt

100.0%

1.0%

3.6%

24.5%

45.0%

16.4%

9.5%

Telecommunications and Networking

EEE

301

Telecommunications Manager/
Networking Manager
B A A Ak Ak

100.0%

1.5%

9.3%

74.3%

5.4%

0.6%

9.0%

302

Telecommunications Consultant/
Network Consultant
B ETURA [ 148 45 A

100.0%

0.7%

19.5%

35.4%

3.9%

40.5%

303

Telecommunications Engineer/
Network Engineer
BN AR R/ 4s AR AT

100.0%

1.3%

11.6%

48.0%

19.4%

19.6%

304

Network Administrator/
Network Officer
HALEE T FAE/AF4E AT

100.0%

9.5%

11.1%

31.4%

3.8%

44.1%

Sub-total /gt

100.0%

0.1%

5.0%

16.1%

37.0%

9.7%

32.2%

Technical Services

Bk

401

IT Security Specialist/ Information
Security Specialist/Information
Security Officer

BISR LTS AR R H
HEHIE IR L E T

100.0%

2.4%

26.6%

54.5%

0.5%

16.0%

402

Database Administrator/ Data
Warehouse Administrator/
Database Designer

BORHEE S AT A
TEERERTE

100.0%

4.6%

10.9%

57.5%

17.5%

9.5%

403

Systems Programmer
(in-house/vendor environment)/
Systems Engineer
e R a (TP
ERGHLIER ) 1248 LA2AT

100.0%

6.4%

31.1%

47.0%

7.7%

7.8%

404

Customer Engineering Manager/
Services Support Manager
P T AR R BRI S AR A

100.0%

1.7%

22.6%

28.1%

34.3%

13.3%

405

Customer Service Engineer/
Field Engineer

% 5 s LAZ RN/ E AR %
TAZE

100.0%

15.1%

43.8%

26.4%

14.7%

* As a percentage of number of IT posts by job title.

* G2 AR A AT 5% -

Note :

Figures may not add up to the total due to rounding.

PSR AR > STHEE IS I A A -
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15yrs [10yrsto less|5 yrsto less| 2 yrs to less Less than
Principal Job Overall*|or above | than 15yrs | than10yrs | than 5 yrs > vrs Unspecified
T ER dast |15 | 104EE S5HEE 2R 5 EE{X? RAEHA
PAE | IBAELUE | I0ERUF | 5T
406 |Field Technician 100.0% - - 24.4% 17.9% 44.0% 13.7%
it B s 8
Sub-total /Ngt 100.0% - 2.4% 24.8% 34.5% 26.2% 12.0%
Operation Services
BT
501 |Computer Operations Manager 100.0% | 1.4% 9.4% 48.2% 22.4% 3.9% 14.7%
BRI R R A
502 |Help Desk Supervisor 100.0% - 0.5% 51.5% 27.6% 5.4% 14.9%
KBheEE
503 |Help Desk Representative/ 100.0% - 0.1% 5.9% 40.3% 24.6% 29.1%
Customer Service Officer/
Representative
KB eI B/ F s £/
k&
504 |Computer Operations Supervisor/ |100.0% | 0.1% 12.1% 15.7% 40.4% 2.5% 29.2%
Operations Support Supervisor
BRI EEARESHR T
505 |Computer Operator/Systems 100.0% - 0.5% 13.5% 28.4% 43.4% 14.2%
Operator
EISHRE B/ RS BRIER
506 |User Support/Co-ordinator 100.0% - 2.4% 8.7% 40.1% 29.5% 19.3%
R tRI4EE
Sub-total /Ngt 100.0% | 0.1% 2.8% 11.5% 38.2% 27.8% 19.7%
IT Education and Training
AR SR Kl 4k
601 |Lecturer/Professor/Training Officer | 100.0% - 17.4% 48.9% 17.5% 4.8% 11.5%
s BT SR A
602 |IT Trainer/IT Instructor 100.0% - 0.1% 1.8% 70.4% 22.8% 4.9%
B ERRHG SR B /&R
e
Sub-total /Ngt 100.0% - 10.8% 30.8% 37.8% 11.7% 9.0%
IT Sales and Marketing
BRI 8 R R
701 |Sales/Marketing Director/Account |100.0% | 0.2% 6.5% 39.4% 25.9% 8.7% 19.2%
Director/ Sales/Marketing Manager
ST RG 2 P 4R
PHEMT5EE
702 |Sales/Marketing Representative/ 100.0% | 0.3% 0.1% 14.4% 53.0% 22.6% 9.6%
Account Manager/Product
Promotion Representative
SHEMISAR A P&
FE mmnEE R
Sub-total /Ngt 100.0% | 0.3% 1.4% 19.6% 47.5% 19.7% 11.6%
Total (IT) 100.0% | 0.6% 3.6% 20.5% 40.3% 20.5% 14.5%
st (FERED

* As a percentage of number of IT posts by job title.

* G2 AR A AT 5% -

Note :

Figures may not add up to the total due to rounding.

PSR AR > STHEE IS I A A -
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15yrs [10yrsto less|5 yrsto less| 2 yrs to less Less than
Principal Job Overall*|or above | than 15yrs | than10yrs | than 5 yrs > vrs Unspecified
TR dast | 154EC | 104#% S5HEZFE 2HEE 5 EF{XT RAHH
PAE | IBAELUE | I0ERUF | 5T
Research and Development (IT related)
W S B &% (SE AR AR )
051 |R&D Researcher/R&D 100.0% - 22.4% 15.0% 40.7% - 22.0%
Scientist/R&D Engineer
T EMRERBR/
W 3¢ T2H
052 |[R&D Technician 100.0% | 0.5% 2.6% 38.0% 4.8% 16.3% 37.9%
TS =
053 |R&D Supporting Staff 100.0% - - 69.7% 21.0% 2.8% 6.4%
EsEEA &
Sub-total /J\&f 100.0% | 0.2% 10.0% 34.0% 21.7% 7.7% 26.5%
Total (IT and R&D(IT)) 100.0% | 0.6% 4.0% 21.3% 39.1% 19.7% 15.3%
SR (BRI RS R 3%
(&)
* As a percentage of number of IT posts by job title.
* G A SRR Y 7 -
Note : Figures may not add up to the total due to rounding.

PSR AR > STHEE IS I A A -
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Appendix 15
bfF #% 15

Top Three Training Needs of Existing IT Employees
in the next 12 months by Principal Job

KRR 12 il A IR E R (B SRV E 2 3 THFI4RFRK
(FZEEBE )

Principal Job Top 1 Top 2 Top 3
TR B FAr F=Ar
General IT Management
HEARRER
101 |IT Director/MIS Director/ Information and System |Project Management and |Virtualisation and Cloud
Head of IT/CIO Security Design Computing
B E E R A | B RS TH H B Rt FE B b N B
W AR R EERE
HEE
102 |CTO Networking/Data Application Development |Project Management and
BER iliaEsEs Communications Tools/Languages Design
A%/ B aman JERBA# TRGES THHEH s
Augmented Reality (AR)
& Virtual Reality (VR)
B ERE (AR) K
i (VR)
IT/Software Development
BBk GB 3
201 |Systems Development Mobile Computing Information and System |Virtualisation and Cloud
Manager RENEISER Security Computing
ENGEGEs s s GV ENTN RS FE B (b N B
202 |IT Architect/Business Analyst |Virtualisation and Cloud |[Mobile Computing Project Management and
BRI HE SR/ R 7 #7 & |Computing SRS E A Design
FE B8 b R B THH BB
203 |Project Manager/ Project Management and |Virtualisation and Cloud |Information and System
Project Leader Design Computing Security
THE&H/THH AR THHEM Faest e b R B E IS E SIS S
204 |UX Designer Information and System |Java and Object-Oriented |Service-Oriented
V=t et ey sl Security Technology Architecture (SOA),
G ENTNISS Java PRl |Web Services and
XML Development
FR B 2 - 4 E
AR5 e XML g%
205 |Programmer/Analyst Java and Object-Oriented |Virtualisation and Cloud |Information and System
Programmer/Software Technology Computing Security
Engineer i Java FMFEERG RN EmE R IS E SIS S
BAFUE/ TR B
T AZEm
206 |Web Designer/Developer Internet/Intranet/Web Multimedia and Computer|Java and Object-Oriented
HrhEEt B/ S Development Graphics Technology
T M/ N e/ 4845 A 2% | 2 ae K BB R G Java RIS R
207 |Quality Assurance Specialist/ |Web 2.0 Tools and Mobile Computing Virtualisation and Cloud
Software Assurance Related Applications TRENERS E R Computing
Specialist/Engineer/ Web 2.0 T B HAHEH i b b R S

IT Systems Auditor

Ryt S sl KEanYl
Tt B AT AR it/ BB S
ERSTE PR

&R
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Principal Job Top 1 Top 2 Top 3
FER E - Eivg F=Ar
208 [Software Product Engineer IT Applications in Product|Virtualisation and Cloud |Data Science and Data
R AT Design Computing Analytics
B ARHS AR s R (b S B i BRI AR
HE Other IT-related Training
HoA B SRR BRI
BllEed
209 |Software/Firmware Product  |Project Management and |(IT Applications in Product|Software Quality

Designer/Product Analyst/
Developer/Software Product
Manager

WA/ E e nasea T B

FE T B R 8 Bl
E AT

Design
THH B Rt

Design
HRHAE A fnaa T HY
JEM

(Capability Maturity
Model Integration)
WFER (BEIREVE
fEAI(CMMI) )

210

Technical Writer

Rt &

Internet/Intranet/

Web Development

T 48N IR 48 4& B %
IT Applications in
Customer Relationship
Management (Digital
Marketing, e-Marketing,
e-Services)
EEHAE R FRIMAE
HIRIER (BES 5 HE
[ ~ BrisHERE ~ B
i35

Project Management
and Design

THHEH Mt

211

Computer Game Designer/
Acrtist/Developer/Computer
Graphic Designer/Artist/
Computer Animator/Web
Graphic Designer/Visual
Effects Designer

B B T E TR EE AY
G T/l B/
BhE ek AT/ H E {5
e HRNA R R e TRl

Interactive Game
Design/Development

B EhirsaT/FasE

Multimedia and Computer
Graphics
S RG R RS B G:

Augmented Reality (AR)
& Virtual Reality (VR)
I EE (AR) B fE
"5 (VR)

Telecommunications an

d Networking

EESE LR
301 |Telecommunications Manager/|Networking/Data Information and System  |Mobile Computing
Networking Manager Communications Security TREN BN E
A A Ak Ak Hges I GV E S
302 |Telecommunications Networking/Data Information and System | Virtualisation and Cloud
Consultant/Network Communications Security Computing
Consultant ERETE e 3B GV EHS FRE (b 5 B I
CER il |
303 |Telecommunications Engineer/|Internet/Intranet/Web Networking/Data Virtualisation and Cloud
Network Engineer Development Communications Computing
TR TR | SR BB B R [ R AR b R T B
304 |Network Administrator/ Internet/Intranet/ Networking/Data Information and System
Network Officer Web Development Communications Security
LS EH TS T LR TR e P T e E SR El S RS R
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Principal Job Top 1 Top 2 Top 3
FER =LA A FE=Mr
Technical Services
b5 ili 5773
401 (IT Security Specialist/ Information and System |Virtualisation and Cloud |Networking/Data
Information Security Security Computing Communications
Specialist/Information L GUENSH S-S R b R B R (e SR
Security Officer
“ﬁﬁgﬁz«@il SR
BRI RR EAE
402 |Database Administrator/ Database Technology Basic Office IT Skills
Data Warehouse BRHERHY A = BRI ARL
Administrator/Database 55
Designer

BN E R
EE Bk ERET A

Applied Basic IT Tools for
Business Processes

AR T EAEE
TEHIREH]

403

Systems Programmer

Information and System

Service-Oriented

.NET Development

(in-house/vendor Security Architecture (SOA), .Net Gd#¢
environment)/Systems -G E e Web Services and XML
Engineer Development
LR AR A AR5 [ 254 - 4 _E R
(HERB BT/ RS (L ERs ) / B XML Ff#
Z 5 TR
404 |Customer Engineering Information and System  |Applied Basic IT Tools for|Windows Platform

Manager/Services Support Security Business Processes Technology
Manager  ([FEAEARSRE ARG T BEE |(RE Fakil
B T AR 75 SR 458 YR E
405 |Customer Service Windows Platform Virtualisation and Cloud
Engineer/Field Engineer Technology Computing
FPRBTREEER RS |RE P ekl R b R S i
TAEH Data Science and Data
Analytics

BN SRR

406

Field Technician

i AR &

Project Management and

Design

THHEH Masat

Networking/Data
Communications

EREL SeE SR

IT Infrastructure Library
BRI AR
[EE(ITIL)

Operation Services

BRAEIR
501 Computer Operations Manager |Information and System  |Project Management and |Networking/Data
EISERE A Security Design Communications
El S RS R THHEH T ERETE e SRR

502 |Help Desk Supervisor Information and System  |Windows Platform IT Infrastructure Library

REVEEE Security Technology FNRHE TR g
GV E TR R P afif JEE(ITIL)

503 |[Help Desk Representative/ Windows Platform Information and System  |Basic Office IT Skills
Customer Service Officer/ Technology Security AN E SRR
Representative R Fafi Bl AR Fehe
KB e% B/ PR
FHEMRBE

504 |Computer Operations Networking/Data Information and System  |Application Development
Supervisor/Operations Communications Security Tools/Languages
SUDport Supervisor CERIL se SRR El K RS R JERIFA% LEGES

ERSHRE AR E R AT
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Principal Job Top 1 Top 2 Top 3
FER =LA - Eivg FE=Mr
505 |Computer Operator/Systems  |Windows Platform Applied Basic IT Tools for|{Information and System
Operator Technology Business Processes Security

BHSHERE B/ RSHRER

R Ra =30}

BRI TRAESE
TEHITEH]

B ASRE

506

User Support/Co-ordinator
HFEZ®ZGER

Database Technology
ERHERHL

Basic Office IT Skills
PN E AR AR,

P
Re

Windows Platform
Technology

BB ERiT

IT Education and Training

BRSSO Rl 4R

601

Lecturer/Professor/Training
Officer

SHRTEEZ IR EAE

e-Learning Technology
and Development

M LR R e B 3

Internet/Intranet/Web
Development

EER Tl TS

IT Applications in Product
Design
BT E s THY
&M

602

IT Trainer/IT Instructor
TRk B R
HE

e-Learning Technology
and Development

M BRI R B 3

IT Sales and Marketing
ERRHS E TSR

701

Sales/Marketing Director/
Account Director/
Sales/Marketing Manager

P BT 4L 1 P ARG 5
B

Virtualisation and Cloud
Computing

FE A b R S i
Data Science and Data
Analytics

LU IR SCE Sagnn
Other IT-related Training
FAt BTSRRI A R
#ll%k

702

Sales/Marketing
Representative/ Account
Manager/Product Promotion
Representative
PHEMIGRERAE P&
FEnnHEREE IR

Other IT-related Training
FA BT A BRI
#ll%k

Virtualisation and Cloud
Computing

HEBH bR EmiE R
Data Science and Data

Analytics
Bg R AR i
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Appendix 16

b 8% 16
Number of Posts (Employees Freelancers and Vacancies)
of 2017, 2018 and 2019 by Principal Job
2017 £ ~ 2018 £E Jz 2019 FEAYER 7 8 H
(B HTAIE#E R ZEGR)
Number of Forecasted
Number of Employees and Number of Number of
principal Job IT Posts as of Freelancers Vacancies as of | IT Posts as of
”E”?%%; April 2017 as of April 2018 |  April 2018 April 2019
7 1£ 2017 4E 4 H | 4F 2018 4 4 HI | £ 2018 4 4 B FHETE
H Rk 7 25 E =054 Y ZE G EH 201944 H
SIEEER(EZPN 3 AR A7 8 5
General IT Management
BERRREHE
101 [IT Director/MIS Director/Head of IT/CIO
- G s e N GRS L) 1322 1313 15 1329
EelRH TEEREER L
102 |CTO
L E 150 150 - 150
Sub-total /Ngt 1472 1463 15 1479
IT/Software Development
BRRHs R A b
201 |Systems Development Manager
B B L 1727 1726 38 1770
202 |IT Architect/Business Analyst
e ST 0 e s = 732 1 4
FNRH ST/ S S B 3 865 ’ 8
203 |Project Manager/Project Leader
Y6 F 4K H 1 4L 4039 3975 96 4079
204 |UX Designer
s 2 27 12 2
FA B s A 805 03 3 836
205 |Programmer/Analyst Programmer/
Software Engineer
TR R B R B 17 082 16 281 1019 17 366
B AT
206 |Web Designer/Developer
NN = 1 131 4 1371
kR EIR R R 33 319 ? 3
207 |Quality Assurance Specialist/Software
Assurance Specialist/Engineer/IT Systems
Auditor B 660 613 51 666
A A S R
stV ST R pRaeit]
208 |Software Product Engineer
ke T A2 437 435 ° 1
209 |Software/Firmware Product
Designer/Product Analyst/ Developer/
Software Product Manager 870 855 32 888
WA P fmaien T B A B
B &% B /R i S B
210 |Technical Writer
e g e 14 1 1
K e 8 >0 8 >8
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Number of Forecasted
Number of Employees and Number of Number of
Princinal Job IT Posts as of Freelancers Vacancies as of | IT Posts as of
rj'gc'pa\ 0 April 2017 | asof April 2018 |  April 2018 April 2019
L 16201745 4 | 1F 20184 4 B | 1£ 201842 4 F | TERH1E
R 2 H & B R HYZE B AR 20194 H
SIEERN(EEPN AR A 8 H
211 |Computer Game Designer/Aurtist/
Developer/Computer Graphic Designer/
Artist/Computer Animator/Web Graphic
Designer/Visual Effects Designer 1457 1411 61 1482
BN ks T2l /B 55 B [ st
ST B/ RS EhE S TR/ 4 B %
SRR R Tl
Sub-total /N&t 31292 30333 1502 31921
Telecommunications and Networking
B AEs
301 |Telecommunications Manager/
Networking Manager 335 335 5 340
AR R A
302 |Telecommunications Consultant/
Network Consultant 881 889 7 896
B U /4 4 R T
303 |Telecommunications Engineer/
Network Engineer 2425 2 306 128 2434
BN T AR AN/44E TAZAD
304 |Network Administrator/Network Officer
QR T (/B T 2442 2443 13 2456
Sub-total /Ngt 6 083 5973 153 6 126
Technical Services
Kol
401 |IT Security Specialist/Information Security
Specialist/Information Security Officer
B 72 T A R 2 B 1134 1118 36 1154
-Gl
402 |Database Administrator/Data Warehouse
Administrator/Database Designer
B T B B 695 652 3 661
EitlERET B
403 |Systems Programmer (in-house/vendor
environment)/Systems Engineer
ZUTEREIE (P 4223 4191 74 4214
ERSHLIERS ) R4 TAZAT
404 |Customer Engineering Manager/
Services Support Manager 901 860 36 896
& T AR A IR s S iR 4
405 |Customer Service Engineer/Field Engineer
5 5 s TR B s T A2 1 oot 1479 4 1527
406 |Field Technician
B RS T B 6 092 5910 197 6 107
Sub-total /Ngt 14 556 14 210 399 14 619
Operation Services
BRI
501 |Computer Operations Manager
e 946 939 8 944
502 |Help Desk Supervisor
REE E(T 372 369 9 378
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Number of Forecasted
Number of Employees and Number of Number of
Princinal Job IT Posts as of Freelancers Vacancies as of | IT Posts as of
ra'gc'pa\ 0 April 2017 | asof April 2018 |  April 2018 April 2019
T {E20174E 4 5 | 1£ 2018 4E 4 Hify | f£ 2018424 B | TazHE
HIRAr 8 H BB K HYZE B AR 2019 ££ 4
SIEEER(EPN 4 )R S¢S
503 |Help Desk Representative/Customer
Service Officer/Representative 1643 1641 41 1685
KB el 815 = % RS A
504 |Computer Operations
Supervisor/Operations Support Supervisor 1360 1341 33 1374
BEASERIE EEARE R T
505 |Computer Operator/Systems Operator
AHHEF B3R A 23 238 20 231
506 |User Support/Co-ordinator
P B R 19 030 18 551 524 19076
Sub-total /et 25725 25184 635 25830
IT Education and Training
-GS P&
601 |Lecturer/Professor/Training Officer
ST ST 2435 2421 8 2435
602 |IT Trainer/IT Instructor
BRI ok B 0 B 1518 Loty ] Lot7
Sub-total /Ngf 3953 3944 8 3952
IT Sales and Marketing
B & K B
701 |Sales/Marketing Director/Account
Director/ Sales/Marketing Manager
S5 T B A 2 P B L7680 170 ®0 Lo10
RS
702 |Sales/Marketing Representative/
Account Manager/Product Promotion
Representative 6818 6 787 231 7028
MG TR P A E R R
Sub-total /et 8598 8543 291 8 844
Total (IT)
Gt (EIRHE) 91679 89 650 3003 92771
Research and Development (IT related)
W S B S (B E AR AR )
051 |R&D Researcher/R&D Scientist/
R&D Engineer 2489 2432 62 2483
W EEHIE BRI o 38 TAZEN
052 |R&D Technician
PR 2738 2703 158 2 869
053 |R&D Supporting Staff
TS A S 1003 995 8 1003
Sub-total /]\gf 6 230 6 130 228 6 355
Total (IT and R&D(IT))
WEt (EERRHR R FesEpa 3 97 909 95 780 3231 99 126

(B EAREAER))
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Appendix 17
b $% 17

Number of R&D Employees (including Freelancers) by Type of Organization
BEEI R EE AR (BEEHITIEE)

Type of Organizations

il
Overall
. o IT & Communications Services
P”Ir%%;é;;b Organizations IT Users Organizations
7 HARHY Fom R A st HHRH A P
Overall |[Employees | Freelancers | Overall |[Employees| Freelancers |Overall | Employees | Freelancers
s fBE | BHEI(EE| %6 fBE |BHEIEE| B8 5 |BHIMFEHE
Research and Development (Non-IT related)
tHRsEpE S (SEERNECAHE )
001 |R&D Researcher/R&D 2072 2048 24 4 4 - 2068 2044 24
Scientist/R&D Engineer
a9 E,ERER
/T TAZET
002 [R&D Technician 1610 1584 26 37 37 - 1573 1547 26
e aiif=|
003 |R&D Supporting Staff 820 804 16 8 8 - 812 796 16
WtEsEHE A B
Sub-total /NgT 4502 4 436 66 49 49 - 4 453 4387 66
Research and Development
(IT related)
WrFeEpaEE (SEEERRIROER)
051 |R&D Researcher/R&D 2432 2432 - 1864 1864 - 568 568 -
Scientist/R&D Engineer
WrEsoE 2 R R
/W8 TAZAT
052 |R&D Technician 2703 2702 1 2393 2392 1 310 310 -
WEERiT &
053 |R&D Supporting Staff 995 994 1 923 922 1 72 72 -
L IPN=
Sub-total /Net 6130 6128 2 5180 5178 2 950 950 -
Total &5t 10632 | 10564 68 5229 | 5227 2 5403 | 5337 66
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Appendix 20

Relevant Organisations for Technology Transfer, R&D Collaboration and Development

Hong Kong Science and Technology Parks Corporation

The Hong Kong Science and Technology Parks Corporation (HKSTPC) provides
20 laboratory-fitted buildings offering 220 000 square meter office space — an effective
research and development environment and support services to facilitate collaboration and
synergy among its 700 tenant and incubate companies. Its technology focuses are under
five clusters — Biomedical Technology, Electronics, Green Technology, Information and
Communications Technology and Material and Precision Engineering. Advanced facilities
and services provided by the Innovation Centres and Laboratories include Al and Robotics
Labs, Smart City Innovation Centre, IC Failure Analysis Services, and Biomedical
Technology Support Centre. The Training Board urges employers to make good use of the
facilities and services offered by the HKSTPC.

Cyperport

After over a decade of dedicated effort, Cyperport has developed into a mature and
vibrant digital technology ecosystem, now home to more than 900 technology enterprises,
including MNCs such as Microsoft, Lenovo, and IBM. Cyperport also houses over 200
FinTech companies that are engaged in such diverse areas as blockchain, cybersecurity, Al,
big data, wealth management and transaction engineering. Cyberport actively engages
worldwide regulators, industry leaders, financial institutions, accelerators and academia to
enhance the entrepreneurial environment for FinTech. Together with the many FinTech
events held, Cyberport is the centre of Hong Kong's FinTech activities, and the FinTech hub
of Asia.

The Hong Kong R&D Centres

The Hong Kong R&D Centre Programme is the core initiative driven by the
Innovation and Technology Commission of HKSAR Government with the aim to harness
Hong Kong’s advantages in applied research, intellectual property protection,
business-friendly environment and proximity to the manufacturing based in the Pearl River

Delta (PRD) region, to thrive as a regional technology service hub.
In April 2006, Government set up five R&D Centres to drive and coordinate

applied R&D in selected focus areas and to promote commercialisation of R&D results and
technology transfer:

241



(@) Automotive Parts and Accessory Systems R&D Centre;
(b) Hong Kong Research Institute of Textiles and Apparel,
(c) Logistics and Supply Chain MultiTech R&D Centre;
(d) Nano and Advanced Materials Institute; and

(e) Hong Kong Applied Science and Technology Research Institute
(ASTRI), designated as the R&D Centre for Information and
Communications Technologies.

ASTRI has a rich portfolio of commercially viable technologies readily
available for customers’ deployment. The number of technology transfers conducted
through research contract, technology licensing and other forms of partnership has been
growing and ASTRI had filed more than 1 000 patents with over 700 granted. The Training
Board urges employers to seek assistance from ASTRI for R&D development and technology
transfers.

Hong Kong Productivity Council

Hong Kong Productivity Council (HKPC) and its subsidiaries’ consulting and
technical professionals provide a multitude of services in technology transfer, consultancy,
training and other support services in the areas of manufacturing technology, information
technology, environmental technology and management systems. To benefit more sectors
through product innovation and technology transfer, HKPC is committed to commercializing
a variety of market-driven patents and technologies. Ample opportunities abound for
licensing and technology transfer, both locally and overseas. HKPC is one of the designated
local public research institutes under the Innovation and Technology Support Programme
(ITSP) of Innovation and Technology Commission (ITC), actively collaborating with
companies in different industries in Research & Development (R&D) projects as well as
providing laboratory testing support.
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Technology Transfer Offices of the Local Universities

University Technology Transfer Offices (TTOs) are responsible for technology
transfer and other aspects of the commercialisation of research that takes place in a university.
An important task of many TTOs is to create and maintain industry partnerships that may be
crucial for collaboration and bringing technologies to market. As a strategic partner of the
business and industrial sectors, TTO normally adopts four major modes of knowledge
transfer: consultancy, collaborative research, technology licensing, and spin-off/start-up
companies.

In the 2018 Policy Address, the SAR Government has increased the funding

support for the TTOs of the local Universities and the Technology Start-up Support Scheme
to support scientific research and commercialisation of the innovated products.
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Appendix 21

Relevant Organisations/Programmes for Skill Upgrading

Training Programmes offered by VTC

The Training Programmes offered by various Discipline Units and the Institute of
Professional Education And Knowledge (PEAK) of the VTC provide an array of part-time
and tailor-made training programmes to working adults to enhance their professional
capabilities to meet the ever-changing needs of the engineering field. Some of the
professional diploma and certificate courses are subsidised by various government subsidised

schemes.

Reindustrialisation and Technology Training Programme

Reindustrialisation and Technology Training Programme (RTTP) is a funding
programme under the Technology Talent Admission Scheme that aims at subsidising local
companies on a 2:1 matching basis to train their staff in advanced technologies, especially
those related to “Industry 4.0”. The technologies covered by the training courses should be
advanced in nature and not yet widely adopted in Hong Kong. The adoption of such
technologies should also benefit the economy of Hong Kong. Both relevant local and
non-local courses can be supported. The employee nominated is a Hong Kong permanent
resident with the necessary background / experience relevant to the advanced technology of
the training course. Each company is subject to a funding ceiling of HK$500,000 in each
financial year. The Training Board recommends the local employers to upgrade the

technical skills of their workforce by making use of the RTTP.

Engineering Graduate Training Scheme (EGTYS)

To bring about more well-structured practical training opportunities for engineering
graduates, the Innovation and Technology Training Board of the VTC is operating a subsidy
scheme in providing engineering graduates with 18 months of practical training of a standard
acceptable to the Hong Kong Institution of Engineers for corporate membership. Each
graduate receiving training under the scheme is granted a subsidy through his employer as
part of his salary. The Training Board strongly recommends employers to make use of the

scheme in training their employees.
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Hong Kong Productivity Council

Administered by HKPC, the HKPC Academy offers public training programmes,
workshops, study missions and customized corporate training services for diversified sectors.
The programmes and services are tailor made to the needs of industry, enterprises and
individuals. The training programmes cover eight key areas: Information & Communication
Technology, Engineering Design and Management, Advanced Manufacturing Technology,
Logistics & Supply Chain Management, Sustainability Management, International Standards
and Risk Management, Business Management and Creative Design.
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