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1 Executive Summary
Background
1.1 The Innovation and Technology Training Board (Training Board) of the Vocational

Training Council (VTC) conducted a manpower survey for the Innovation and Technology Sector
from April to July 2022, with the data reference date on 1 April 2022.  This report presents the survey
findings of the latest manpower situation of the sector and proposes recommendations on the
manpower demand and training needs to different stakeholders of the sector, including employers,

employees, training providers and the Government by making reference to the business outlook.
Survey Coverage and Methodology

1.2 The survey covered around 96 000 companies which comprised of two major groups of
companies, the IT and Communications Services Organisations, and the IT Users Organisations.
The IT Users Organisations included almost all major industries in Hong Kong, such as financial
services, trading and logistics, professional services and so on. By adopting the stratified random
sampling method for selecting companies from the Central Register of Establishments of the Census
and Statistics Department (C&SD), and the inclusion of supplementary samples recommended by the

Training Board, a total of 1 799 companies were selected for the survey.

1.3 A pack of survey documents was given to each sampled companies. The selected
companies were asked to complete a questionnaire, which comprised two parts. Part I collected
quantitative manpower information by job categories and by principal jobs, and Part II collected
supplementary information related to manpower situation. The respondents were asked to provide
manpower information of their companies based on a list of principal jobs, which were defined by

the Training Board with detailed job descriptions given for each job.

1.4 During the fieldwork period between April and July 2022, enumerators assisted the
respondents to complete the questionnaire through phone calls or on-site visits. The data collection
and enumeration processes were closely monitored and data was verified to ensure quality and
accuracy. Among the 929 valid sampled companies, 807 were successfully enumerated which

contributed to an effective response rate of 86.9%°.

Note  Sampled companies which had been ceased operation, had not employed any IT and R&D staff, or did not reply to

the survey, etc. were classified as invalid samples.
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Manpower Projection Methodology

1.5 The Training Board adopts a forecasting method which rests on the weighted averages of
historical data for projecting manpower demand of the Innovation and Technology Sector. Taking
into consideration of the historical manpower data with heavier weighting given to the recent data,
market trends in a longer term, technological developments of the industry and other social-economic
determinants, the Training Board made the decision on the manpower projection of all job categories
for the period from 2023 to 2026. The details of the projection methodology are provided in
Appendix 8.

Findings

Overview of Manpower Situation

1.6 Overall speaking, the survey covered the personnel working in the sectors of (i)
Information Technology (IT) and (ii) Research and Development (R&D) as shown below. In this
report, the statistical findings were separately presented for the two sectors in which the part related
to Research and development (IT related) was common to both sectors in order to give a complete

picture of the manpower situation.

Research and
development
(IT related)

Research and Development (R&D)

Information Technology (IT)
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Manpower Situation of Information Technology (IT)

1.7 The survey revealed that as at 1 April 2022 (i.e. the reference date of the survey), a total of
112 425 persons (i.e. full-time employees and freelancers) were employed in the principal jobs of
information technology, in which 93.4% were full-time employees (105 019 persons) and 6.6% were
freelancers (7 406 persons). Aggregating the 112 425 full-time employees and freelancers and

4 946 vacancies, there were a total of 117 371 posts.
Manpower Situation of Research and Development (R&D)

1.8 As at 1 April 2022, a total of 22 112 persons (i.e. full-time employees and freelancers) were
employed in the principal jobs of research and development, in which more than 99.9% were full-
time employees (22 105 persons) and less than 0.1% were freelancers (7 persons). Aggregating the
22 105 full-time employees and freelancers and 1 210 vacancies, there were a total of 23 322 posts.

Chart 1a Overview of manpower situation
No. of No. of
ef:lﬂll';“::s Full-time Full-time | Total manpower demand in Apr 2022
155 8]19 Employees & Vacancies (Full-time Employees & Freelancers + Full-
(93.4%) Freelancers h. 4 946' time Vacancies):
pl12 4254 — 112 425 + 4 946 = 117 371
Freelancers
7 406 (6.6%)
R&D =
No. of No. of
F“Hl'“me Full-time Full-time | Total manpower demand in Apr 2022
elgg %zes Employees & Vacancies | (Full-time Employees & Freelancers + Full-
(> 99.9%)  Freelancers . 1210 4 time Vacancies):
' : 22112 +1 210 =23 322
- Freelancers -
7(<0.1%)

Note: “Vacancies” refer to those unfilled, immediately available job openings for which the establishment is actively
trying to recruit personnel as at survey reference date.

Information Technology (IT)

IT full-time employees and freelancers

1.9 Among the 112 425 full-time employees and freelancers in the principal jobs of IT,
relatively more were working in IT and Communications Services Organisations (57.6%; 64 751

persons) than in IT Users Organisations (42.4%; 47 674 persons).
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1.10
products and services suppliers (40.1%), financing, insurance, real estate and business services

The top three industry sectors with more IT full-time employees and freelancers were IT
(11.4%) and wholesale, retail and import/export trades of non-IT products, catering and hotels (9.1%).

Table 1a IT Full-time employees and freelancers — by type of organisation and industry

sector

No. of full-time
employees and (%)
freelancers

IT & Communications Services Organisations 64 751 57.6%

- IT products & services suppliers 45 106 40.1%
- Wholesale, retail & I/E trades of computer products & software packages 8 144 7.2%
- Communications services 7430 6.6%
- Innovative products & services (IT) 2 200 2.0%
- Manufacturing (IT products) 1135 1.0%
- Digital creative 736 0.7%
IT Users Organisations 47 674 42.4%

- Financing, insurance, real estate & business services 12 846 11.4%
- Wholesale, retail & I/E trades, catering & hotels 10 267 9.1%
- Community, social & personal services 7 966 7.1%
- Universities & post-secondary colleges; research & scientific institutes 4928 4.4%
- Government bureaux / departments 3740 3.3%
- Innovative products & services (non-1T) 2 209 2.0%
- Transport & storage services 2153 1.9%
- Manufacturing (non-IT products) 1246 1.1%
- Medical & health care services 1182 1.1%
- Construction 794 0.7%
- Electricity, gas & water 343 0.3%

112425 |_100.0%

1.11

Relatively more IT full-time employees and freelancers were engaged in software

development (33.6%), followed by infrastructure and operations support (27.7%), IT sales and

marketing (9.6%) and technical services (9.0%).

1.12
Organisations was software development (39.4%).

was infrastructure and operations support (55.5%).

The top job category for those who were working in IT and Communications Services
For IT Users Organisations, the top job category
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Table 1b IT Full-time employees and freelancers — by job category and type of organisation
IT &
T ¢ isati Communications IT Users Overall
ype ol organisation Services Organisations
Organisations
No. of full- No. of full- No. of full-
time time time
employees (%) employees (%) employees (%)
and and and
freelancers freelancers freelancers
1 =
Software Development 1 25533 39.4% 12260  25.7% - 37793  33.6%
Infrastructure & Operations Support: 4 650 7.2% 26 467 55.5% - 31117 27.7%
IT Sales & Marketing : 10 342 16.0% 430 0.9% - 10772 9.6%
Technical Services I 9368 14.5% 733 1.5% - 10101 9.0%
R&D (IT related) : 6 543 10.1% 2 308 4.8% - 8851 7.9%
Communications & Networks : 5642 8.7% 333 0.7% - 5975 5.3%
IT Education & Training H 63 0.1% 3815 8.0% - 3878 3.4%
IT Security : 1029 1.6% 558  12% - 1587  1.4%
General IT Management 1 970 1.5% 557 12% = 1527 1.4%
Data Management I 611 - 09% | 0.4% - 0.7%

1.13 Programmer is one of the top five prominent principal jobs in both IT and Communications

Services Organisations, and IT Users Organisations, as shown in the table below.

Table 1c Top 5 prominent IT principal jobs — by type of organisation

No. of full- | % among all
time full-time

Type of organisation |Top 5 Prominent Principal Jobs

employees & | employees &

freelancers freelancers

Programmer 10 763 16.6%
LUECACD T L0 IT Sales / Marketing Representative 6232 9.6%
Services Organisations ) .

Service Technician 6 166 9.5%
(Total: 64 751 full-time

Analyst Programmer 4 349 6.7%
employees & freelancers)

R&D Researcher / Scientist / Engineer (IT related) 4 096 6.3%

User Support 21 529 45.2%
IT Users Organisations |[Programmer 4952 10.4%
(Total: 47 674 full-time Professor / Lecturer / Training Officer 2 463 5.2%
employees & freelancers) Computer / Systems Operator 2256 4.7%

Systems Analyst 1 860 3.9%
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IT full-time vacancies

1.14 As at 1 April 2022, the total number of full-time vacancies was 4 946, representing a
vacancy rate of 4.5% (i.e. vacancies as a percentage of the total number of employees and vacancies).
The largest number of vacancies was found in IT products and services suppliers sector (1 826
vacancies), followed by wholesale, retail and import/export trades of non-IT products, catering and

hotels (470 vacancies), communications services (468 vacancies), financing, insurance, real estate

and business services (464 vacancies) sectors.

Table 1d IT Full-time vacancies — by type of organisation and industry sector
I g
. Vacancy rate
vacancies
IT & Communications Services Organisations 2723 [4.1%]
- IT products & services suppliers 1826 [4.0%]
- Communications services 468 [6.0%]
- Wholesale, retail & I/E trades of computer products & software packages 216 [2.6%]
- Innovative products & services (IT) 150 [6.6%]
- Digital creative 47 [6.3%]
- Manufacturing (IT products) 16 [1.7%]
IT Users Organisations 2223 [5.1%]
- Wholesale, retail & I/E trades, catering & hotels 470 [6.1%]
- Financing, insurance, real estate & business services 464 [3.7%]
- Universities & post-secondary colleges; research & scientific institutes 322 [6.1%]
- Community, social & personal services 292 [4.0%]
- Innovative products & services (non-1T) 242 [10.0%]
- Government bureaux / departments 185 [4.7%]
- Medical & health care services 81 [6.4%]
- Manufacturing (non-IT products) 52 [5.4%]
- Transport & storage services 45 [3.1%]
- Electricity, gas & water 38 [10.0%]
- Construction [5 3%]
No. of vacancies (for the respective type of organisation &
Vacancy rate = . .
Total no. of posts (no. of employees + no. of vacancies) industry sector)
1.15 A larger number of full-time vacancies were jobs engaging in software development (1 946

vacancies), followed by infrastructure and operations support (1 081 vacancies), technical services

(621 vacancies) and IT related research and development (527 vacancies).




The 2022 Manpower Survey of the Innovation and Technology Sector — Report

1.16 For IT and Communications Services Organisations, a significant number of vacancies
were jobs engaging in software development (1 195 vacancies). For IT Users Organisations, most

of the vacancies were jobs engaging in infrastructure and operations support (940 vacancies) and

software development (751 vacancies).

Table 1e IT Full-time vacancies — by job category and type of organisation
IT &
Type of organisation Commun‘lcatlons IT I.Jser.s Overall
Services Organisations
Organisations
No. of full- No. of full- No. of full-
A Vacancy 2 Vacancy 2 Vacancy
time time time
: rate q rate q rate

| vacancies vacancies |_vacancies
Software Development : 1195 [4.6%] 751 [5.8%] - 1946 [5.0%]
Infrastructure & Operations Support: 141 [3.2%] 940 [4.4%] - 1081 [4.2%]

i =
Technical Services 1 491 [5.0%] 130 [15.1%] = 621 [5.8%]
R&D (IT related) I 314 [4.6%] 213 [8.4%] - 527 [5.6%]
IT Sales & Marketing I 291 [2.7%] 22 [4.9%] - 313 [2.8%]
Communications & Networks I 219 [3.7%] 28 [7.8%] - 247 ~ [4.0%)]
IT Security : 24 [2.3%] 57 ' [93%] - 81 - [4.9%)]

i I
General IT Management I 8 [0.8%] 40 [6.7%] 48 [3.0%]
Data Management 1 34 [5 4%) 8 [3 6%] - 42 [4 9%]
IT Education & Training I 8.7%] 0.9%] - 1.0%]
2723 [4 1%] | 2223 [s 1%] | 4946 [4 5%

No. of vacancies (for the respective type of organisation &
Vacancy rate = : )
Total no. of posts (no. of employees + no. of vacancies) industry sector)

1.17 Similar to the prominent principal jobs, programmer is one of the top three prominent

vacancies in both IT and Communications Services Organisations, and IT Users Organisations.

Table 1f Top 3 prominent IT vacancies — by type of organisation
No. of full-
Type of organisation Top 3 Prominent Vacancies time Vacancy rate
vacancies
IT and Communications Services Programmer 488 [4.6%]
Organisations Service Technician 302 [4.7%]
(Total: 64 751 full-time employees & freelancers) Analyst Programmer 221 [4.9%]
User Support 788 [4.9%]
IT Users Organisations Programmer 318 [6.0%]
(Total: 47 674 full-time employees & freelancers) R&D Researcher / Scientist /
i 203 [10.3%]
Engineer
No. of vacancies (for the respective type of organisation &

Vacancy rate = - )
Total no. of posts (no. of employees + no. of vacancies) industry sector)

-8-
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IT staff seconded from contractor company

1.18 As at 1 April 2022, there were a total of 4 644 IT staff seconded from contractor companies.
The ratio of seconded IT staff to all IT personnel (i.e. full-time employees and freelancers) was 4.0%.
Relatively higher seconded IT staff ratio was found in IT Users Organisations (7.2%) than in IT and

Communications Services Organisations (1.5%).

1.19 User Support is one of the top three principal jobs seconded from contractor companies in

both IT and Communications Services Organisations, and IT Users Organisations.

Table 1g IT Staff seconded from contractor company — by type of organisation

IT & Communications Services L.
L. IT Users Organisations Total
Organisations

No. of IT staff seconded from i i
contractor company : 971 3673 : 4 644
(in full-time equivalent) H H
% of seconded staff I I

i 1.5% 7.2% 1 4.0%
among all IT personnel I i

i Service Technician User Support :

" ]

! User Support Programmer !
Top 3 principal jobs : i _ 2 :
seconded from contractor : Computer Game or Graphic Systems Analyst :

I Designer / Artist / Developer; I
company I I

:Computer Animator; Web Graphic :

H / Visual Effects Designer I
Average monthly remuneration package of IT employees
1.20 Full-time employees engaging in general IT management tended to have higher income

($50,001 or more; 84.6%), while those who had relatively lower income range ($30,000 or below)
tended to be those engaging in infrastructure and operations support (85.6%), IT sales and marketing
(77.8%) and technical services (75.7%).
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Table 1h Average monthly remuneration package of IT full-time employees — by job

category

Job Categor Prominent ranges of remuneration package
gory g P g

General IT Management

$50,001 or more (84.6%)

IT Security

$30,001 - $90,000 (70.0%)

R&D (IT related)

$30,001 - $90,000 (64.7%)

IT Education & Training

$30,001 - $50,000 (62.9%)

Data Management

$20,001 - $50,000 (83.7%)

Communications & Networks

$20,001 - $50,000 (80.3%)

Software Development

$20,001 - $50,000 (66.3%)

Technical Services

$30,000 or below (75.7%)

IT Sales & Marketing

$30,000 or below (77.8%)

Infrastructure & Operations Support

$30,000 or below (85.6%)

Preferred education level of IT employees

1.21 Employers tended to require full-time employees engaging in IT related R&D to attain
higher education level (post-graduate degree / first degree level; 81.2%), while the preferred
education level for those engaging in infrastructure and operations support tended to be lower (sub-

degree or diploma / certificate level; 71.8%).

Table 1i Preferred education level of IT full-time employees — by job category

Job Category Prominent preferred education levels

R&D (IT related) Post-graduate degree / First degree (81.2%)
General IT Management First degree (82.1%)
IT Education & Training First degree (80.9%)
Data Management First degree (70.5%)
IT Security First degree (66.2%)

Software Development First degree / Sub-degree (81.5%)

First degree / Sub-degree / Diploma / certificate (99.5%)

First degree / Sub-degree / Diploma / certificate (84.8%)
First degree (25.7%) / Diploma / certificate (58.0%)

Sub-degree / Diploma / certificate (71.8%)

Communications & Networks
IT Sales & Marketing
Technical Services

Infrastructure & Operations Support

Preferred year of experience of IT employees

1.22 Employers tended to require full-time employees engaging in general IT management to
have more relevant experience (10 years or above: 42.4%:; 3 years to less than 10 years: 52.3%). On
the other hand, those who were required to have less years of experience (less than 3 years) tended to

be those engaging in infrastructure and operations support (80.9%) and technical services (79.1%).

-10-
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Table 1j Preferred years of experience of IT full-time employees — by job category

Job Category Prominent preferred years of experience
10 years or above (42.4%); 3 years - < 10 years (52.3%)
3 years - < 10 years (75.8%)
3 years - < 6 years (73.7%)
1 year - < 6 years (85.1%)
1 year - < 6 years (75.6%)
1 year - < 6 years (79.4%)
< 6 years (92.0%)

General IT Management
R&D (IT related)
IT Security

Data Management
IT Sales & Marketing

Software Development

Communications & Networks

IT Education & Training < 6 years (81.4%)

Technical Services <3 years (79.1%)

Infrastructure & Operations Support < 3 years (80.9%)

Training needs of IT employees in the next 12 months

1.23 The top commonly mentioned training needs of full-time employees in the next 12 months

were listed in the table below.

Table 1k Top training needs of full-time employees in the next 12 months — by job category
and type of organisation

Type of organisation| IT & Communications Services L.
L. IT Users Organisations
Job category Organisations

Software Development Application Development Tools / Programming Languages

Infrastructure & Operations Support

I
|
I
: i Problem Solving Skills Information & System Security
IT Security 1

Applied Basic IT Tools for Business Virtualisation and Cloud

Technical Services

Communications & Networks Networking / Data Communications

[ Processes Computing
Data Management I Data Science & Data Analytics Database
. - Business Communication Skills Digital Marketing & e-
IT Sales & Marketing I )
[ in Technology Sector Commerce
i
R&D (IT related) I (R&D) Research Methodology (R&D) Management Skills
!
|
1

IT Education & Training e-Learning Technology & Development

Management Skills & Leadership
Skills

Note: The training needs presented in the table above refer to the need with the highest percentage of respondents

General IT Management Strategic Management

regarded it as top 3 for individual job category.

-11 -
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IT employees left and recruited in the past 12 months

1.24 A total of 10 634 employees have left their companies during the 12 months before
enumeration. The turnover rate (i.e. the number of employees left as a percentage of the total
number of posts) was 10.6%. Slightly higher turnover rate was found in IT and Communications
Services Organisations (12.2%) than in IT Users Organisations (8.3%). Analysing by industry

sectors, the highest turnover rate was found in communications services sector (14.4%).

1.25 During the past 12 months before enumeration, a total of 11 062 full-time employees were
recruited. The number of new recruits was slightly more than the number of employees left. The

majority of new recruits (86.3%) had IT relevant experience.

Table 11 IT full-time employees left and recruited in the past 12 months — by type of

organisation

IT & Communications Services L
L. IT Users Organisations Total
Organisations

No. of Full-time Employees
I 7 231 3403 = 10634

LEFT I 1
Turnover Rate i [12.2%] [8.3%)] 110.6%]

[ o . Innovative products & services-

“Communications services [14.4%] 1

[ (non-IT) [11.8%] |

. - Innovative products & services : Wholesale, retail & I/E trades, -

Top 3 industry sectors 1 . 1

i . [ (IT) [13.0%] catering & hotels [9.9%] *

with the highest Turnover Rate ¢ - — ¥

[ . . Universities & post-secondary -

- IT products & services suppliers o oo T

1 colleges; research & scientific -

I [12.9%] . 1

[ institutes [9.3%] I
No. of NEW RECRUITS | 7598 3 464 I 11062

% of having relevant ! !
o e e ! 88.0% 82.5% I 86.3%

experience I 1

Note: The above figures do not cover R&D (IT related) jobs. The corresponding figures will be presented in the section
for R&D.

No. of employees left (for the respective type of organisation &

Turnover rate = ; )
Total no. of posts (no. of employees + no. of vacancies)  industry sector)
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Research and Development (R&D)

R&D full-time employees and freelancers

1.26

relatively more were engaged in non-IT related jobs (60.0%; 13 261 persons) than in IT related jobs

(40.0%; 8 851 persons).

employees and freelancers was found in universities and post-secondary colleges; research &

scientific institutes (45.6%).

Chart 1b

Among the 22 112 full-time employees and freelancers in the principal jobs of R&D,

Analysing by industry sectors, the highest percentage of R&D full-time

R&D Full-time employees and freelancers — by job category and industry sector

Overall

Universities & Post-secondary
Colleges; Research & Scientific

IT Products & Services
Suppliers

Others

(e.g. wholesale, retail & I/E trades,
catering & hotels, manufacturing (non-
IT products), digital creative, etc.)

Institutes |

Innovative Products & Services

6 (0.1%)

I Non-IT related

13 261(60.0%)

8 356 (82.8%)

i 1738 (17.2%)

4200 (72.5%)

i 1597 (27.5%)

B o+

699 (57.0%)
528 (43.0%)

mIT related

Total

8 851 (40.0%)

10 094
(45.6%)

5797
(26.2%)

4994
(22.6%)

1227
(5.5%)

0

5000 10 000 15 000

No. of full-time employees + freelancers

20 000

R&D full-time vacancies

1.27

a vacancy rate of 5.2%.

than IT related (527 vacancies) jobs.

As at 1 April 2022, the total number of R&D full-time vacancies was 1 210, representing

Relatively more vacancies were found for non-IT related (683 vacancies)
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Chart 1¢

R&D Full-time vacancies — by job category and industry sector

I Non-IT related

mIT related

Total
683 [4.9%] 527 [5.6%] 1210
o _Rate:52%]
Universities & Post-secondary 382 [4.4%]
Colleges; Research & Scientific 179 [9.3%)] 5601
Institutes [5.3%]
131 [3.0%]
Innovative Products & Services 82 [4.9%)] [32;3/]
. o
|0 [0%]
IT Products & Services 217
Suppliers ﬁ 217 [4.2%] [4.2%]
Others | 170 [19.6%]
(e.g. wholesale, retail & I/E trades, I 49 [8.50 219
catering & hotels, manufacturing (non- [8:5%] [15.1%)]
IT products), digital creative, etc.)

0 250 500 750 1 000 1250

No. of full-time vacancies

No. of vacancies (for the respective industry sector

Vacancy rate =

Total no. of posts (no. of employees + no. of vacancies) & job category)

1.28

related and IT related jobs, as well as the top prominent vacancies.

R&D researcher / scientist / engineer is the top prominent principal jobs for both non-IT

Average monthly remuneration package of R&D employees

1.29
of $50,001 or more, while the corresponding proportion for those engaging in IT related jobs was
48.2%.

57.4% of the full-time employees engaging in non-IT related jobs had higher income range

Table 1m Average monthly remuneration package of R&D full-time employees — by job

category
$90,001 or | $50,001 -
$90,000

42.2%
35.3%

$30,001 -
$50,000

19.4%
29.4%

$20.001 -
$30,000

18.4%
12.9%

$20,000 or
below

4.7%
9.5%

Job Category

Non-IT related
IT related

15.2%
13.0%
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Preferred education level of R&D employees

1.30 93.8% of the full-time employees engaging in non-IT related jobs were required to attain
higher education level of post-graduate degree / first degree level, while the corresponding proportion
for those engaging in IT related jobs was 81.2%.

Table 1n Preferred education level of R&D full-time employees — by job category

Post- .
Diploma / | Secondary
graduate .
certificate
degree
Non-IT related - 534%  403% @ 3.6% = 23%  03% -
I
IT related : 28.8% 52.4% 13.5% 5.3% - I

Preferred year of experience of R&D employees

1.31 55.4% of the employees engaging in non-IT related jobs were required to have 6 years of
experience or above, while the corresponding proportion for those engaging in IT related jobs was
48.4%.

Table 10 Preferred years of experience of R&D full-time employees — by job category

<1 year/no
3years— | 1year— .
experience

<10 years | <6 years | <3 years

required
28.3% 27.1% 28.2% 12.8% 3.7%
1
7.2% 41.2% 34.6% 8.2% 89% I

Non-IT related
IT related

Training needs of R&D employees in the next 12 months

1.32 The top commonly mentioned training needs of R&D full-time employees in the next 12

months were “technical skills” for non-IT related jobs and “research methodology” for IT related jobs.

R&D employees left and recruited in the past 12 months

1.33 During the past 12 months before enumeration, the number of new recruits was slightly
more than the number of employees left. A total of 1 827 employees have left their companies.
The turnover rate (i.e. the number of employees left as a percentage of the total number of posts) was
7.8%. Besides, a total of 2 123 full-time employees were recruited. The majority of new recruits
(85.4%) had R&D relevant experience.
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Table 1p R&D full-time employees left and recruited in the past 12 months

No. of Full-time Employees LEFT 1827
Turnover Rate [7.8%]
No. of NEW RECRUITS 2123
% of having relevant experience 85.4%

No. of employees left

Turnover rate = .
Total no. of posts (no. of employees + no. of vacancies)

Views of Expected Change and Recruitment Difficulties in Companies

Recruitment difficulties in the past 12 months

1.34 Among the companies which had full-time IT / R&D employees and had engaged in
recruitment exercise during the 12 months before enumeration, 74.6% had encountered recruitment
difficulties. Among them, the top two difficulties were “candidates lacked the relevant skills /

experience” (70.9%) and “candidates found the remuneration package not attractive” (64.2%).

Table 1q Recruitment difficulties in the past 12 months before enumeration
]
With recruitment difficulties 74.6%
Among the 74.6%:

- Candidates lacked the relevant skills / experience 70.9%

- Candidates found the remuneration package not attractive 64.2%

- Candidates lacked the relevant academic qualification and credential 14.1%

- Candidates’ language skills (incl. Putonghua) were not up to expectation 2.2%

- Others (e.g. few applicants during pandemic, need to work on shifts / during weekends, etc.) 0.4%
Without recruitment difficulties 25.4%

No. of companies with recruitment exercise 4692
(19.7% of all companies having full-time IT / R&D employees)

Note: Respondents may mention more than one recruitment difficulties.

Expected change in the next 12 months in the number of full-time employees

1.35 Among the companies having IT full-time employees, 90.3% expected that their number of
IT full-time employees will be the same in the next 12 months after enumeration, while 9.7% expected
an increase. On average, the companies anticipated to increase 3.3% of IT manpower in the next 12

months.
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1.36 For the companies having R&D full-time employees, 72.0% expected that their number of
R&D full-time employees will be the same in the next 12 months after enumeration, while 26.3%
expected an increase. On average, the companies anticipated to increase 4.6% of R&D manpower

in the next 12 months.

Table 1r Expected change in the next 12 months in the number of full-time employees

Average % of
Increase Same Decrease
IT manpower change

Among companies having
full-time IT employees:

- IT & Communications Services

o 14.2% 85.8% <0.05% +4.1%
Organisations
- IT Users Organisations 4.6% 95.4% 0% +2.0%
Overall 9.7% 90.3% <0.05% +3.3%

Average % of
Increase Same Decrease
R&D manpower change

Among companies having
. 26.3% 72.0% 1.7% +4.6%
full-time R&D employees:
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Manpower Analysis

Manpower Changes between 2022 and 2018

Change in number of IT full-time employees and freelancers

1.37 The number of full-time employees and freelancers for the principal jobs of IT has
increased from 95 780 in 2018 to 112 425 in 2022, with an increment of 17.4% (+16 645 persons).
When analysed by type of organisation, the increment was relatively higher in IT and
Communications Services Organisations (21.5%; +11 478 persons) than in IT Users Organisations
(12.2%; +5 167 persons).

1.38
categories of software development and R&D (IT related) (+10 181 persons), infrastructure and

When analysed by job category, the increase was mainly attributed by the growth in job
operations support (+5 933 persons) and IT sales and marketing (+2 229 persons).

Table 1s Change in number of IT full-time employees and freelancers — by type of

organisation and job category

No. of full-time

Annual
employees & . .
Change in 4 years |change in
freelancers %
2022 2018 °
By type of organisation
IT & Communications Services Organisations 64 751 53273 | +11478 +21.5% | +5.0%
IT Users Organisations 47 674 42 507 +5167 +122% | +2.9%
By job category
Software Development & R&D (IT related) 46 644 36463 | +10181  +27.9% | +6.3%
Infrastructure & Operations Support 31117 25184 +5933  +23.6% | +5.4%
Technical Services, IT Security & Data
12 512 14 210 -1698  -11.9% | -3.1%
Management
IT Sales & Marketing 10 772 8543 +2229  +26.1% | +6.0%
Communications & Networks 5975 5973 +2 +<0.05% | + <0.05%
IT Education & Training 3878 3944 - 66 -1.7% - 0.4%
General IT Management 1527 1463 + 64 +44% | +1.1%

112 425

95 780

+16 645

+17.4%

+4.1%
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Change in number of IT full-time vacancies

1.39

The number of full-time vacancies for the principal jobs of IT has also increased, from

3231in2018 to 4 946 in 2022, with an increment of 53.1% (+1 715 vacancies). The increment was

relatively higher in IT Users Organisations (87.9%; +1 040 vacancies) than in IT and

Communications Services Organisations (33.0%; +675 vacancies).

1.40

Increase was recorded for all job categories, particularly for software development and

R&D (IT related) (+743 vacancies), infrastructure and operations support (+446 vacancies) and

technical services, IT security and data management (+345 vacancies).

Table 1t Change in number of IT full-time vacancies — by type of organisation and job
category
No. of full-time Annual
. . Vacancy rate
vacancies Change in 4 years | change
2022 2018 in % 2022 2018
By type of organisation
IT & Communications Services
o 2723 2 048 +675  +33.0% | +7.4% | [4.1%] = [3.7%]
Organisations
IT Users Organisations 2223 1183 +1040  +87.9% |+ 17.1%]| [5.1%] @ [2.8%]
By job category
Software Development & R&D
2473 1730 +743 | +42.9% | +9.3% | [5.1%] | [4.5%]
(IT related)
Infrastructure & Operati
Sn ras ;uc O O S 1081 635 | +446  +702% |+142%)| [42%] [2.6%]
uppo
Technical Services, IT Security
744 399 +345  +86.5% [+ 16.9%)| [5.6%] ;@ [2.8%]
& Data Management
IT Sales & Marketing 313 291 +22 +7.6% | +1.8% | [2.8%] [3.3%]
Communications & Networks 247 153 +94 +61.4% [+ 12.7%| [4.0%] | [2.5%]
General IT Management 48 15 +33 +220% |+33.7%| [3.0%] | [1.0%]
IT Education & Training 40 8 +32 +400% |+49.5%| [1.0%] | [0.2%]
Overall: 4 946 3231 +1715 | +53.1% i+ 11.2%] [4.5%] | [3.3%]

No. of vacancies (for the respective type of organisation

Vacancy rate =

Total no. of posts (no. of employees + no. of vacancies) & job category in the respective year)
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Manpower Projection and Annual Additional Manpower Requirement

1.41 Annual additional manpower requirements have taken into account the (i) projected
manpower trend and (ii) wastage rate of the industry (i.e. percentage of employees leaving the

industry permanently on annual basis), the estimated additional annual requirement is shown in Table

lu below.
Table 1u Estimated Annual Additional Manpower Requirement
Additional Annual Manpower Requirement
Wastage Average
Job Level
ob Leve rate of the |manpower growth| Industry leavers Total
industry (a) (b) (a) + (b)
(A) Information Technology
IT Management 52 73 125
R&D(IT), Software Development,
Communications & Networks, IT 2,233 654 2,887
Security, etc. .
Hardware and Field Support L1% 659 229 888
Operation Services 1,113 361 1,474
IT Education and Training -1 42 41
Overall 4,056 1,359 5,415
(B) Research and Development
Overall 0.1% 1,075 14 1,089
Recommendations
1.42 Taking into account the business outlook and survey findings, the Training Board had the

following recommendations:
Government

Request listed companies engaging innovation and technology businesses to bring non-local
talents to Hong Kong

1.43 Bringing together talents from around the world is important to strengthening Hong
Kong’s competitiveness and development. The Government should consider including a
special requirement on the Main Board and Growth Enterprise Market Listing Rules that companies
engaging in innovation and technology businesses will have to bring a certain number of R&D
experts from overseas or Mainland China and/or recruiting a certain number of local R&D

employees before they can be listed on the Main Board or Growth Enterprise Market in Hong Kong.

1.44  Such measures could ensure a steady supply of talents from overseas or Mainland China to

participate in the R&D development in Hong Kong.
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Tax Reduction or other Incentives to Encourage those Graduates Studying in the Mainland

China to return to Hong Kong after graduation

1.45 Apart from attracting the overseas young talents to work in Hong Kong, there are quite a
number of children of Hong Kong residents receive professional training in the Mainland cities, the
Government should consider formulating policies to provide talents with housing allowance and tax

reduction so as to attract them to pursue career development in Hong Kong or GBA cities.

1.46 Chinese graduates returning from overseas universities are another vital sources of talents
that worth attracting. The Government should continue to examine various arrangements for

attracting talents with a view to enriching Hong Kong's talent pool.

“Business to Government” or “Government to Business” business model

1.47 “Business to Government (B2G)” model provides a platform for businesses to sell
products and services to government while “Government-to-business (G2B)” model means
Government selling to businesses. The G2B partnership is effective for Government particularly to
deliver infrastructure services. The public services are provided by using private sector innovation
and expertise.  The Government will seek innovation that private sector can deliver and can put
more investments in innovation and technology and boost up the industry development by offering
more attempts on innovation products. Apart from leveraging private funding, the partnership could
improve service provision and boost economic growth. Partnership with competent leading

innovation and technology companies could help drive the sector grow.

1.48 The new Office for Attracting Strategic Enterprises (OASES) should therefore
consider possible G2B partnerships with giant tech-savvy companies to engage them on business
areas including life and health technology, artificial intelligence and data science, as well as advanced
manufacturing and new energy technology. With the reputation of big brand-name companies
investing in Hong Kong, local talents will be retained and more and more overseas talents will be
attracted to develop their careers in Hong Kong. Making the local innovation and technology
environment appealing and attractive, the Training Board considers that more young generation will

be interested to pursue careers in technology and science.

Educate the Public the Vision of Innovation and Technology Development in Hong Kong

1.49 The Government should continue to promote its vision of being the international
innovation and technology hub and the promising opportunities that innovation and technology sector
could offer to the public, particularly, the workforce and the young generation as well as the parents.

It is crucial for the public to be educated that the Government values human capital development,
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innovative entrepreneurship and science and technology.

1.50 The Government should lead and develop joint promotion and collaboration with Hong
Kong’s leading research and development centres and institutions, such as Hong Kong Science Park,
Cyberport, Hong Kong Productivity Council and Hong Kong Applied Science and Technology
Research Institute Company Limited as well as the five Government funded R&D centres. The

collaborative efforts to promote local R&D outstanding achievements will have a stronger effect to

draw the attention and recognition of the public.

Relax Immigration Arrangements for Non-local Sub-degree Graduates

1.51 In Policy Address 2022, the Immigration Arrangements for Non-local Graduates will be
relaxed by extending the limit of stay from one year to two years to facilitate their staying in or
coming to Hong Kong for work; and expand the scope of the arrangements to cover those who
graduated from the GBA campus of a Hong Kong university on a pilot basis for a period of two years.
The Training Board considers that such initiatives are conducive to attract non-local talents to start
their careers in Hong Kong, however, it is worth considering extending to cover more non-local
talents, especially for those non-local sub-degree graduates who should also be allowed to stay two

years in Hong Kong to explore employment opportunities.

Provide More Resources to Train up Technical Workforce

1.52 Skilled technical workforce is crucial for companies to develop innovation and technology
businesses and those positions are in high demand according to the survey results. The Government
should therefore provide more resources to training institutions to build up the backbone of the

innovation and technology sector.

1.53 By giving more recognition of sub-degree holder, the Government should also consider
lowering the entry requirement from degree to sub-degree holder for some technical roles which are

more focused on hands-on skills and knowledge instead of only academic qualifications.

Training Institutions

Nurture and Build up the Technical Workforce

1.54 As revealed from the survey results, workforce with technical skills and knowledge are in
high demand in the innovation and technology sector. Training institutions should train up more
technical workforce as they are vitally important to the research and innovation from contributing
knowledge, developing and maintaining the equipment and infrastructures to support the innovators

and researchers to develop their inventions. The Training Board considers that their important
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roles in innovation and research work have always been undervalued before and more support
and efforts should be paid to vocational and professional education and training to build up the
technical skills base. Without a reliable and competent technical workforce, Hong Kong is not able

to develop and sustain as an international innovation and technology hub.

1.55 It is therefore crucial for Training Institutions to engage students with strong foundation of
programming and coding skills so that they fully understand the principles behind and acquire
detailed knowledge. By doing so, students will be able to manage and response to the rapidly changing
programming languages in ease. Besides, students should be able to demonstrate digital literacy on

computer hardware, operating systems, network infrastructure and security, database software,

internet web publishing, etc.

Enhance the curriculum for students to learn the advanced technology developed in Mainland
China

1.56 In order to develop students’ capabilities in working at technology firms in GBA cities, the
curriculum should be extended by covering more advanced technology and technology platforms
built in the Mainland China in addition to those Western platforms and software. The digital
ecosystem in Mainland China is self-reliant and advanced in nature, students should get familiar with
its technology, particularly, the software developed in the Mainland has been highly competitive and
increasingly adopted in Hong Kong with a number of tech giants like, Alibaba, Baidu, Huawei,

Tencent, Xiaomi, Kingdee, etc.

1.57 The advanced technology knowledge and skills from Mainland China are instrumental for
students to better integrate into the opportunities brought forth in GBA cities, which in turn the
technical workforce will strengthen Hong Kong’s roles and functions as a springboard between the

Mainland China and the international markets.

Develop interdisciplinary curriculum to equip students of non-IT disciplines with IT and
Technology knowledge and skills

1.58 In today’s technology-driven economy, Training Board considers that IT skills are one of
the generic skills that students must be possessed in order to stay competitive in the workforce. In
this connection, interdisciplinary curriculum should be developed to equip students of non-IT

disciplines with basic IT and technology knowledge and skills, particularly learning to code.

1.59 It is recommended to introduce basic concepts of coding and applications of technologies
to all students even they are not related to IT discipline. Learning the basics of coding not only
letting students get familiar with the foundational building blocks of computer programming, it also

allows students to develop problem solving skills and foster their own creativity.
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Offer more project-based and authentic learning experience

1.60 Project-based learning gives students the opportunity to develop skills and knowledge
through engaging them in problems and situations they may face in the real working environment.
To facilitate students to acquire the necessary skills and knowledge needed for innovation and
technology development, authentic learning experience should be prepared and created to train up the

critical thinking and research and collaboration skills.

1.61 In order to nurture students with hands-on practical IT and research skills through
successful implementation of project-based learning, teachers and mentors are required to coach more
but at the same instruct less so as to embrace students to discover more about their competencies and
problem-solving skills. Good ideas and solutions could come from students instead of traditional
lectures, teachers are required to plan in details by identifying an appropriate problem in related to
innovation and technology development, reviewing each step required to solve the problem and using

those steps as project-learning activities with checkpoints and manageable timelines.

1.62 The project-based learning approach will be able to inspire and develop life-long learners
as students will be engaged deeply with the real-life problems and motivated to find out practical
solutions themselves. The ultimate outcome is expected to achieve that students will end up enjoy
understanding the solutions through applications of technologies as much or more than teachers want

them to know.

Be forward-looking in equipping students with future skills and competencies required

1.63 In the face of today’s rapidly changing and highly technological advancement, the Training
Board recommends that training institutions should prepare students for jobs that might have not been
created at the moment, for technologies that have not been invented, and also to solve problems that
have not been seen or anticipated. It is important for training institutions to be forward looking and
get prepared for the knowledge and skills that students will need to thrive in the future.  Close
collaboration with tech-savvy companies is therefore crucial for institutions to understand the future
skills needed and identify skills gap to train up students to be future employees in the innovation and

technology sector.

1.64 Apart from hard skills, training institutions should develop students with creativity,
imagination, curiosity and resilience. They will have to be educated to be respect and ethical,
appreciate the ideas and values of the others and also to cope with failure and rejection when

developing innovative products and solutions.
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Provide In-Service Training on IT Certificates recognised in Mainland China

1.65 As more and more companies are using software and solution from the Mainland China,
the demand on professional certifications recognised in Mainland China are on the rise. Training
institutions should provide more training to IT practitioners to assist them in gaining professional
recognition of their qualifications and making them more competitive and employable in the market

by learning hands-on practice of the Mainland China’s software and solution.

1.66 It is also necessary for IT practitioners to keep abreast of the advanced technology
development in the Mainland China in order to avoid lagging behind the other GBA cities in

developing innovation and technology skills.

Offer Upskilling and Reskilling Training

1.67 Training institutions should continue to organise training to help individuals enhance
digital skills and adapt to use digital tools, especially for those who work in traditional jobs to cope

with the automation and digital transformation.

Promote the programmes to parents by collaboration with leading companies

1.68 Apart from promoting innovation and technology related programmes to students and
teachers, parents are key influencers of young people’s career and subject choices. Training
institutions are advised to proactively promote the innovation and technology related learning

journeys to parents.

1.69 The training institutions should work with leading companies in the innovation and
technology sector to promote the promising careers that happening in various industries in order to
spark interest from parents. By doing so, parents could exert a much more direct influence on their
children’s career choices by advising them to study science and technology subjects and pursue in

innovation and technology related career pathways.

Embrace teachers with innovative mindset

1.70 In order to empower the young generation to develop a mindset that encourages creativity
and embrace adaptation, training institutions should inspire teachers with innovative mindset of

successful entrepreneurs and inventors.

1.71 By nurturing teachers with innovative mindset, teachers will be able to lead high quality
project-based learning and focus on fostering students’ innovation by strengthening critical thinking,
creativity, curiosity and deep understanding as well as questioning skills in the curriculum as the key

learning outcomes, which are all important attributes for innovation and technology personnel.
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Industry

Promote innovation and technology achievements in Hong Kong

1.72 The industry should work together to promote the local innovation and technology
achievements to the public and showcase how their research and development efforts have a
significant impact on the economic prosperity and the quality of life being enjoyed by members of

the public.

1.73 With the enhanced reputation of the innovation and technology sector in Hong Kong, more

young talents will be attracted to join the sector and stay in the profession.

Support community events in innovation and technology development

1.74 The industry should also provide more support to community events to let the young
generation to experience technology achievements and cutting-edge innovations in Hong Kong, in
turn attracting more students to study in STEM related subjects.

1.75 As a long term recruitment tool, the industry will be able to bring together the young
generation who are already interested in innovation and technology and cultivate an innovative pool

of talents to serve the industry.
Employers
Share best practice and innovative products

1.76 Employers are encouraged to share their best practices to their employees and industry
partners on innovation and technology development. Sharing best practices can help companies

identify knowledge gaps, improve efficiency and productivity and encourage leadership.

1.77 The Training Board considers that sharing best practices and innovative products will help
company nurture an innovative learning culture through knowledge sharing tools and social media
networks to attract more talents and adapt technological change and boost up employees’ performance.
Particularly, research and development activities heavily rely on innovative and creative ideas where
employees can share their brainstormed ideas and access freely to right information by integrating

best practices to business processes.
Offer intensive on-the-job training to employees and invest on employee development

1.78 Employers should invest more in employee development such as training the workforce on
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new technologies and strategies or provide skill-based on-the-job training to improve work

performance.

1.79 On-the-job training to employees will result in improved employee performance on
innovation and technology and it is expected that it will positively impact business growth and

generate profits for the companies.

Partner with training institutions to offer more support to R&D professionals with business

and market sense

1.80 In order to effectively commercialise the research results, employers should partner with
training institutions to offer more support to R&D professionals to equip them with business and
market knowledge. More proactive support from employers would be crucial to combine research
activities with production activities of companies so as to improve the quality of research activities
and implement feasible innovation projects or solutions based on the research and technological

development results.

Implement flexible work arrangements

1.81 Flexible work arrangements have become a hot topic in modern workplaces due to COVID-
19 pandemic. More companies are implementing flexible work arrangements with a view to
enhancing employee satisfaction and retention, increasing recruitment flexibility, reducing operating

costs .

1.82 Young innovators prefer to have virtual and flexible work arrangement permanent,
however, it is also advisory to have regular face-to-face interactions and meetings to strengthen

mutual trust and connection between team members for innovation and technology development.

Apply the Government funding schemes

1.83 Employers are advised to proactively apply and utilise the Government funding schemes
to maximise their resources for innovation adoption. With the funding support from the
Government, employers are able to implement innovative solutions and digital transformation by

adopting different technologies to strengthen their competitiveness and cope with the challenges.

1.84 Employers should make use of the Innovation and Technology Fund to upgrade their
technological level and develop innovative ideas to their businesses and there are different
programmes that worth considering for nurturing technology talents and facilitating technology

adoption:
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e Research Talent Hub — funds engagement of innovation and technology talents to conduct R&D
work

o Reindustrialisation and Technology Training Programme — funds staff of local entreprises to
receive training in advanced technologies, especially those related to “Industry 4.0”

e STEM Internship Scheme — subsidises undergraduates and postgraduates taking STEM
programmes in local universities to enrol in short-term innovation and technology related
internships

e Public Sector Trial Scheme — funds production of prototypes/ samples and conducting of trials
in the public sector

e Technology Voucher Programme — supports the use of technological services and solutions by
enterprises and statutory bodies to improve productivity, or upgrade or transform business
processes

e Re-industrialisation Funding Scheme — subsidises manufacturers to set up new smart production
lines in Hong Kong

e Innovation and Technology Fund for Better Living — funds innovation and technology projects
which will make people’s daily living more convenient, comfortable and safer, or address the

needs of specific community groups
Employees
Be life-long learners and be persistent

1.85 Life-long learning is key to success for employees to maintain a competitive edge in new
technologies and grow through continuous application of knowledge and experience. In fact, lifelong
learning requires embracing opportunities to learn and put into practice. There are different ways
to achieve lifelong learning such as self-motivated learning through online learning platforms, books
and training. It could be in another form of professional learning through networking and industry

news and pursuing professional certification and qualifications.

1.86 In addition, grit is also vital for success in innovation. Grit is the passion and
perseverance for very long-term goals which is an important attribute for innovators to drive forward
through overcoming failures. Grit could be nurtured and developed and young innovators should
develop their true grits to learn from mistakes and failures to follow the path and have the motivation

and confidence to bounce back from failures.
Broaden own horizons by exploring different opportunities
1.87 Innovation values new ideas and different perspectives. Employees should grasp different

opportunities to broaden their horizons to experience innovation and technology development in other

GBA cities and countries.
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1.88 Through the first-hand observation and experience, employees could make significant
contribution to the innovative development and explore the potential business opportunities brought

to companies.

Be innovative at work and engage in more projects in building up experiences

1.89 Employees should be innovative at work by identifying problems at an early stage to make

operations more efficient, enhance management processes and expedite decision making.

1.90 Employees are recommended to engage in diversified projects and gain more skills and

experiences to build up their own technology capabilities for future development.

Be mentors at workplace to share and cultivate innovative culture

1.91 Motivation to innovation and technology will be further strengthened if employees care
about the well-being of their younger colleagues, their organisations and in turn their communities,
which will be more than just getting a good job and an attractive income. Being mentors at
workplace will provide employees with a sense of contribution and ownership to lead the innovative

projects and research results.

1.92 Employees should consider themselves as one of the drivers to cultivate innovative culture.
Building up an innovative culture will facilitate innovative ideas and processes as well as make people
more engaged and productive. Employees should work hand in hand with employers to create

innovation and make the difference for the industry and for the community.

Be proactive and develop problem solving skills

1.93 Apart from the technical skills needed for the innovation and technology development,
employees should possess proactive problem solving skills to anticipate and resolve challenges
independently. In this connection, the employees should be more proactive in using data to analyse
the root cause to problem and seek a favourable solution for business prosperity. Establishing
positive rapport and building strong relationships with the whole team are key attributes that

employers are looking for innovation and technology professionals.

Develop genuine interests in innovation

1.94 Employees with genuine interest in innovation will have the motivation and desire to
deeply understand the current technology and explore new technologies themselves. Employees,
especially fresh graduates, who wish to join the sector, should consider their interest areas before

pursuing a career choice which can lead to professional success and personal satisfaction.  In
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addition, fresh graduates should have to know that not everyone needs to be entrepreneurs. There are
many people who are succeeding in contributing their skills and knowledge into work that could also
make a difference to the sector, especially, for those without entrepreneurial spirit to take risks and

invest their lives in creating businesses and growing businesses.

1.95 Learning how to learn is also an important skill that employees should have, regardless of
their job types, as people will have to proactively solve problems when they encounter challenges in

this ever-changing business environment.
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2 Introduction
Background
2.1 The Innovation and Technology Training Board (Training Board) of the Vocational

Training Council (VTC) is appointed by the Government of the Hong Kong Special Administrative
Region (HKSAR) to analyse the manpower situation and training needs of the Innovation and
Technology Sector. The Training Board comprises members nominated by major trade associations,
trade unions, professional bodies, educational and training institutions and Government departments.
The Working Party of the manpower survey is formed by selected members of the Training Board.
The membership and terms of reference of the Training Board, as well as the members in the Working
Party are listed in Appendices 1, 2 and 3.

2.2 The manpower survey of the Innovation and Technology Sector is conducted every four
years, followed by two periodic manpower updates supplemented with information collected from
focus group and desk research to better reflect the changing trends of the manpower situation.  This
manpower survey mainly focused on analysis of technical manpower, which refers to the personnel
who are expected to apply the innovation and technology knowledge and technical skills required to

complete the work assigned.

23 Manpower data with respect to survey reference date of 1 April 2022 was collected from
April to July 2022. This report presents the survey findings and analysis of the latest manpower
situation of the Innovation and Technology Sector and proposes recommendations on the manpower
development to the different stakeholders of the sector, including employers, employees, training

providers and the Government by making reference to the business outlook.
Objectives

2.4 The objectives of this manpower survey are:

(a) To collect up-to-date manpower information by principal jobs, by job categories and

by types of organisations in 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 VTC and relevant stakeholders the development of training

strategies to meet the needs.
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Survey Coverage

2.5 The survey covered the following industry sectors:

IT and Communications Services Organisations

Innovative products and services (IT)
(companies at Hong Kong Science Park and Cyberport)

IT products and services suppliers

Manufacturing (IT products)

Wholesale, retail and import/export trades of computer products and software
packages

Communications services

Digital creative

IT Users Organisations (covering employment size 5 or more only)

Innovative products and services (non-IT)
(companies at Hong Kong Science Park and Cyberport)

Universities and post-secondary colleges; research and scientific institutes
Manufacturing (non-IT products)

Electricity, gas and water

Wholesale, retail and import/export trades, catering and hotels

Transport and storage services

Financing, insurance, real estate and business services

Medical and health care services

Community, social and personal services

Government bureau / departments

-32-



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

3 Methodology

Sample Design

3.1 The survey covered around 96 000 companies which comprised of two major groups of
companies, the IT and Communications Services Organisations, and the IT Users Organisations. The
IT Users Organisations included almost all major industries in Hong Kong, such as financial services,
trading and logistics, professional services and so on. By adopting the stratified random sampling
method for selecting companies from the Central Register of Establishments of the Census and
Statistics Department (C&SD), and the inclusion of supplementary samples recommended by the

Training Board, a total of 1 799 companies were selected for the survey.
Questionnaire Design

3.2 The questionnaire designed for the survey comprised two parts. Part I collected
quantitative manpower information by job categories and by principal jobs, and Part II collected
supplementary information related to manpower situation. The list of principal jobs was defined by
the Training Board with detailed job descriptions given for each job, and was classified into 11 job

categories as follows:

— Research and Development (Non-IT related)
- Research and Development (IT related)

- General IT management

— Software development

— Communications and networks

— IT security

—  Technical services

- Data management

— Infrastructure and operations support

— IT education and training

— IT sales and marketing

33 While job titles adopted in the companies might vary with the descriptions of the principal
jobs, respondents were asked to provide manpower information corresponding to the job descriptions
and the skill levels of the principal jobs. The definition of terms and the survey documents including
a sample questionnaire, explanatory notes, job descriptions for principal jobs and descriptions for

types of training are given in Appendices 4 and 5.
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Data Collection

34 Data collection was carried out between April and July 2022. A pack of survey documents
was given to each sampled establishment. The respondents of the companies were asked to provide
manpower information of their companies at the time of the survey with the reference date on 1 April
2022. During the fieldwork period, enumerators assisted the respondents to complete the

questionnaire through phone calls or on-site visits.

3.5 Various measures were taken to assure the quality of the data collection process. 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 and verification of the collected data. The list of quality control

measures is shown in Appendix 6.
Data Analysis

3.6 Among the 929 valid sampled companies, 807 were successfully enumerated which
contributed to an effective response rate of 86.9%N°¢. Taking into account (a) the satisfactory
response rate of individual branches, (b) the satisfactory response rate from a majority of prominent
and sizeable companies, and (¢) the grossing-up of sample results based on the statistically-grounded
method, it could be concluded that the survey findings presented in this report contributed to a
significant level of representativeness of the Innovation and Technology Sector. The response rate
achieved for individual branch was also adequate to produce meaningful breakdown by industry

sector. The response profile is shown in Appendix 7.
Manpower Projection Methodology

3.7 The Training Board adopts a forecasting method which rests on the weighted averages of
historical data for projecting manpower demand of the Innovation and Technology Sector. Taking
into consideration of the historical manpower data with heavier weighting given to the recent data,
market trends in a longer term, technological developments of the industry and other social-economic
determinants, the Training Board made the decision on the manpower projection of all job categories
for the period from 2023 to 2026. The details of the projection methodology are provided in
Appendix 8.

Note  Sampled companies which had been ceased operation, had not employed any IT and R&D staff, or did not reply to

the survey, etc. were classified as invalid samples.
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4 Survey Findings

4.1 Overview of Manpower Situation in the Innovation and Technology
Sector

Scope of Manpower Survey

4.1.1 Overall speaking, the survey covered the personnel working in the sectors of (i)
Information Technology (IT) and (ii) Research and Development (R&D) as shown below. In this
report, the statistical findings were separately presented for the two sectors in which the part related
to Research and development (IT related) was common to both sectors in order to give a complete

picture of the manpower situation.

Research and
development
(IT related)

Research and Development (R&D)

Information Technology (IT)

Manpower Situation of Information Technology (IT)

4.1.2 The survey revealed that as at 1 April 2022 (i.e. the reference date of the survey), a total of
112 425 persons (i.e. full-time employees and freelancers) were employed in the principal jobs of
information technology, in which 93.4% were full-time employees (105 019 persons) and 6.6% were
freelancers (7 406 persons). Moreover, there were a total of 4 946 full-time vacancies of
information technology. Aggregating the total number of full-time employees and freelancers as

well as vacancies, it was estimated that there were a total of 117 371 posts.
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Manpower Situation of Research and Development (R&D)

4.1.3 As at 1 April 2022, a total of 22 112 persons (i.e. full-time employees and freelancers) were
employed in the principal jobs of research and development, in which more than 99.9% were full-
time employees (22 105 persons) and less than 0.1% were freelancers (7 persons). In addition, there
were a total of 1 210 full-time vacancies of research and development. Aggregating the total number
of full-time employees and freelancers as well as vacancies, it was estimated that there were a total
of 23 322 posts.

Chart 4.1 Overview of manpower situation

s Gy
i No. of No. of
61:1111111-;112; Hok-thane Full-time Total manpower demand in Apr 2022
1(?5 8] 19 Baplayecs & Vacancies (Full-time Employees & Freelancers + Full-
(93.4%) :;a:zcgrs time Vacancies):
hS 112 425 + 4 946 = 117 371
Freelancers
7 406 (6.6%)
R&D
No. of No. of
Fulll-nme Full-time Full-time | Total manpower demand in Apr 2022
en;g %zes Employees & Vacancies | (Full-time Employees & Freelancers + Full-
(> 99.9%) reelancers / ' 1 time Vacancies):
Y 22112 +1210=23322
- Freelancers
7(<0.1%)

Note: “Vacancies” refer to those unfilled, immediately available job openings for which the establishment is actively

trying to recruit personnel as at survey reference date.
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4.2 Information Technology (IT)

4.2.1 IT Full-time Emplovees and Freelancers

By Type of Organisation and Industry Sector

4.2.1.1 Among the 112 425 full-time employees and freelancers in the principal jobs of IT,
relatively more were working in IT and Communications Services Organisations (57.6%; 64 751

persons) than in IT Users Organisations (42.4%; 47 674 persons).

4.2.1.2 Analysing by industry sectors, the highest percentage of IT full-time employees and
freelancers was found in IT products and services suppliers sector (40.1%), followed by financing,
insurance, real estate and business services (11.4%), wholesale, retail and import/export trades of
non-IT products, catering and hotels (9.1%), wholesale, retail and import/export trades of computer

products and software packages (7.2%) and community, social and personal services (7.1%) sectors.

Table 4.2.1a IT Full-time employees and freelancers — by type of organisation and industry

sector

. Noofpersons| (%) |
IT & Communications Services Organisations 64 751 57.6%

- IT products & services suppliers 45 106 40.1%
- Wholesale, retail & I/E trades of computer products & software packages 8 144 7.2%
- Communications services 7430 6.6%
- Innovative products & services (IT) 2 200 2.0%
- Manufacturing (IT products) 1135 1.0%
- Digital creative 736 0.7%
IT Users Organisations 47 674 42.4%

- Financing, insurance, real estate & business services 12 846 11.4%
- Wholesale, retail & I/E trades, catering & hotels 10 267 9.1%
- Community, social & personal services 7 966 7.1%
- Universities & post-secondary colleges; research & scientific institutes 4928 4.4%
- Government bureaux / departments 3740 3.3%
- Innovative products & services (non-1T) 2 209 2.0%
- Transport & storage services 2153 1.9%
- Manufacturing (non-IT products) 1246 1.1%
- Medical & health care services 1182 1.1%
- Construction 794 0.7%
- Electricity, gas & water 343 0.3%

12425 | 100.0%
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By Job Category and Type of Organisation

4.2.1.3 Among the 112 425 full-time employees and freelancers, relatively more were engaged in
software development (33.6%), followed by infrastructure and operations support (27.7%), IT sales
and marketing (9.6%) and technical services (9.0%).

4.2.1.4  For those who were working in IT and Communications Services Organisations, relatively
more were engaged in software development (39.4%), followed by IT sales and marketing (16.0%)
and technical services (14.5%). For those who were working in IT Users Organisations, most of
them were engaged in infrastructure and operations support (55.5%) and software development
(25.7%).

Chart 4.2.1 IT Full-time employees and freelancers — by job category and type of organisation

IT & Communications Services
Organisations Overall IT Users Organisations
64 751 112 425 47 674
25533 Software Development " | 12260
(39.4%) e 3TT793.33.6%) (25.7%)
4650 Infrastructure & Operations Support 26 467
(7.2%) o 31TQ1I%) - (55.5%)
10 342 IT Sales & Marketing 430
(16.0%) .. 10772 (9.6%) ... (0.9%)
9368 Technical Services | 733
(14.5%) m===—=—s 10101 (9.0%) ' (1.5%)
6 543 R&D (IT related) ] 2308
(10.1%) 8 851 (7.9%) (4.8%)
5642 Communications & Networks 333
B7%) .. 5975(53%) ... (0.7%)
63 IT Education & Training I l 3815
OI%) | 3878(3.4%) ... . (8.0%)
1029 IT Security 558
(Lo%) B 1587 (1A% (1.2%)
970 General IT Management 557
(LS5%) 01527 (4% (1.2%)
611 Data Management 213
(0.9%) 824 (0.7%) (0.4%)
Total: 100% 100% 100%
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Prominent IT Principal Jobs

4.2.1.5 Programmer is one of the top five prominent principal jobs in both IT and Communications

Services Organisations, and IT Users Organisations, as shown in Table 4.2.1b below.

Table 4.2.1b Top 5 prominent IT principal jobs — by type of organisation

No. of full- | % among all
time full-time

Type of organisation |Top S Prominent Principal Jobs

employees & | employees &
freelancers freelancers

Programmer 10 763 16.6%
LUECACDIITI LG T IT Sales / Marketing Representative 6232 9.6%
Services Organisations . o

Service Technician 6 166 9.5%
(Total: 64 751 full-time Analvst P 4349 6.7%
employees & freelancers) nalyst Frogrammer L0

R&D Researcher / Scientist / Engineer (IT related) 4 096 6.3%

User Support 21 529 45.2%
IT Users Organisations |Programmer 4952 10.4%
(Total: 47 674 full-time Professor / Lecturer / Training Officer 2 463 5.2%
employees & freelancers) Computer / Systems Operator 2256 4.7%

Systems Analyst 1 860 3.9%

4.2.2 IT Full-time Vacancies

4.2.2.1 As at 1 April 2022, the total number of full-time vacancies was 4 946, representing a

vacancy rate of 4.5% (i.e. vacancies as a percentage of the total number of employees and vacancies).

By Type of Organisation and Industry Sector

4.2.2.2  Relatively more vacancies were found in IT and Communications Services Organisations

(2 723 vacancies) than in IT Users Organisations (2 223 vacancies).

4.2.2.3  Analysing by industry sectors, the largest number of full-time vacancies was found in IT
products and services suppliers sector (1 826 vacancies), followed by wholesale, retail and
import/export trades of non-IT products, catering and hotels (470 vacancies), communications
services (468 vacancies), financing, insurance, real estate and business services (464 vacancies)

sectors, and universities and post-secondary colleges; research & scientific institutes (322 vacancies).
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Table 4.2.2a IT Full-time vacancies — by type of organisation and industry sector

No. of
. Vacancy rate
vacancies

IT & Communications Services Organisations 2723 [4.1%]

- IT products & services suppliers 1826 [4.0%]
- Communications services 468 [6.0%]
- Wholesale, retail & I/E trades of computer products & software packages 216 [2.6%]
- Innovative products & services (IT) 150 [6.6%]
- Digital creative 47 [6.3%]
- Manufacturing (IT products) 16 [1.7%]
IT Users Organisations 2223 [5.1%]

- Wholesale, retail & I/E trades, catering & hotels 470 [6.1%)]
- Financing, insurance, real estate & business services 464 [3.7%]
- Universities & post-secondary colleges; research & scientific institutes 322 [6.1%)]
- Community, social & personal services 292 [4.0%]
- Innovative products & services (non-1T) 242 [10.0%)]
- Government bureaux / departments 185 [4.7%]
- Medical & health care services 81 [6.4%]
- Manufacturing (non-IT products) 52 [5.4%]
- Transport & storage services 45 [3.1%]
- Electricity, gas & water 38 [10.0%]
- Construction [5 3%]

No. of vacancies (for the respective type of organisation &

Vacancy rate = ; )
Total no. of posts (no. of employees + no. of vacancies) industry sector)

By Job Category and Type of Organisation

4.2.2.4  Alarger number of full-time vacancies were jobs engaging in software development (1 946
vacancies), followed by infrastructure and operations support (1 081 vacancies), technical services

(621 vacancies) and IT related research and development (527 vacancies).

4.2.2.5 For IT and Communications Services Organisations, a significant number of vacancies
were jobs engaging in software development (1 195 vacancies), followed by technical services (491
vacancies) and IT related research and development (314 vacancies). For IT Users Organisations,
most of the vacancies were jobs engaging in infrastructure and operations support (940 vacancies)

and software development (751 vacancies).
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Table 4.2.2b IT Full-time vacancies — by job category and type of organisation

IT &

Type of organisation
P g Communications IT Users

Services Organisations

Organisations

No.of |Vacancy| No.of | Vacancy| No.of | Vacancy
vacancies rate vacancies rate vacancies rate

Software Development I 1195 [4.6%] 751 [5.8%] 1946 [5.0%]
Infrastructure & Operations Support= 141 [3.2%] 940 [4.4%] 1 081 [4.2%]
Technical Services I 491 [5.0%] 130 [15.1%] = 621 [5.8%]
R&D (IT related) i 314 [4.6%] 213 [8.4%] 527 [5.6%]
IT Sales & Marketing I 291 [2.7%] 22 [4.9%] - 313 [2.8%]
Communications & Networks : 219 [3.7%] 28 [7.8%] 247 [4.0%]
IT Security : 24 [2.3%] 57 [9.3%] 81 [4.9%]
General IT Management I 8 [0.8%] 40 [6.7%] - 48 [3.0%]
Data Management i 34 [5.4%] 8 [3.6%] 42 [4.9%]
IT Education & Training : [8.7%] [0.9%] [1.0%] -
No. of vacancies (for the respective type of organisation &
Vacancy rate = ; )
Total no. of posts (no. of employees + no. of vacancies) industry sector)

Prominent IT Vacancies

4.2.2.6  Similar to the prominent principal jobs, programmer is one of the top three prominent
vacancies in both IT and Communications Services Organisations, and IT Users Organisations, as
shown in Table 4.2.2¢ below.

Table 4.2.2¢ Top 3 prominent IT vacancies — by type of organisation

No. of
Type of organisation Top 3 Prominent Vacancies -
vacancies

IT & Communications Services Programmer [4.6%]
Organisations Service Technician 302 [4.7%]
(Total: 64 751 full-time employees & freelancers) Analyst Programmer 221 [4.9%]

User Support 788 [4.9%]
IT Users Organisations Programmer 318 [6.0%]
(Total: 47 674 full-time employees & freelancers) R&D Researcher / Scientist /

. 203 [10.3%]
Engineer
No. of vacancies (for the respective type of organisation &
Vacancy rate = ; .
Total no. of posts (no. of employees + no. of vacancies) industry sector)
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4.2.3 IT Staff Seconded from Contractor Company

42.3.1
The ratio of seconded IT staff to all IT personnel (including i.e. full-time employees, freelancers and

As at 1 April 2022, there were a total of 4 644 IT staff seconded from contractor companies.

IT staff seconded from contractor) was 4.0%.

By Type of Organisation and Industry Sector

4232
in IT and Communications Services Organisations (1.5%).

Relatively higher seconded IT staff ratio was found in IT Users Organisations (7.2%) than
Analysing by industry sectors, the
highest seconded IT staff ratio was found in medical and health care services sector (30.1%), followed
by Government bureau / departments (21.8%), construction (20.5%) and transport and storage

services (15.5%) sectors.

Table 4.2.3a IT Staff seconded from contractor company — by type of organisation and

industry sector

(a) No. of IT staff
seconded from

(b) No. of (a) / (a)*+(b)
full-time IT | % of seconded

contractor company |employees & | staff among all

(in full-time equivalent) | freelancers | IT personnel

IT & Communications Services Organisations 971 64 751 1.5%

- IT products & services suppliers 830 45 106 1.8%
- Communications services 50 7430 0.7%
- Innovative products & services (IT) 36 2 200 1.6%
- Digital creative 35 736 4.5%
- Manufacturing (IT products) 11 1135 1.0%
- Wholesale, retail & I/E trades of computer products 9 8 144 0.1%

& software packages

IT Users Organisations 3673 47 674 7.2%

- Government bureaux / departments 1045 3740 21.8%
- Wholesale, retail & I/E trades, catering & hotels 526.2 10 267 4.9%
- Medical & health care services 508 1182 30.1%
- Community, social & personal services 448 7 966 5.3%
- Financing, insurance, real estate & business services 441 12 846 3.3%
- Transport & storage services 394 2 153 15.5%
- Construction 205 794 20.5%
- Innovative products & services (non-IT) 74 2 209 3.2%
- Manufacturing (non-IT products) 25 1246 2.0%
- Urnve.rﬁltlles & post-secondary colleges; research & 6.8 4928 0.1%

scientific institutes
- Electrlcny, gas & water 0%

4644 112 425
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Prominent IT Principal Jobs Seconded from Contractor Company

4.2.3.3  User Support is one of the top three principal jobs seconded from contractor companies in
both IT and Communications Services Organisations, and IT Users Organisations, as shown in Table
4.2.3b below.

Table 4.2.3b Top 3 IT principal jobs seconded from contractor company — by type of

organisation

(a) No. of IT staff | (b) No. of (a) / (a)*+(b)
Type of Top 3 Principal Jobs Seconded seconded from full-time IT | % of seconded

organisation from Contractor Company contractor company |employees &| staff among all

(in full-time equivalent) | freelancers | IT personnel

Service Technician 841 6 166 12.0%
IT& User Support 50 3469 1.4%
Communications |Computer Game or Graphic
Services Designer / Artist / Developer;
35 1157 2.9%

Organisations  |Computer Animator; Web

Graphic / Visual Effect Designer

User Support 1861.6 21529 8.0%
IT Users
L. Programmer 598 4952 10.8%
Organisations
Systems Analyst 366 1 860 16.4%

-43 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

4.2.4 Average Monthly Remuneration Package of IT Employees

4.2.4.1 Regarding the average monthly remuneration package, full-time employees engaging in
general IT management tended to have higher income. Their common income range was $50,001
or more (84.6%). They were followed by $30,001 - $90,000 for R&D (IT related) (64.7%) and IT
security (70.0%). On the other hand, those who had relatively lower income range ($30,000 or
below) tended to be those engaging in infrastructure and operations support (85.6%), technical
services (75.7%) and IT sales and marketing (77.8%).

Table 4.2.4 Average monthly remuneration package of IT full-time employees — by job

category
No. of
$90,001 or | $50,001 - | $30,001 - | $20.001 - | $20,000 or .
full-time
$90,000 $50,000 $30,000 below
| | employees |
Overall - 24% 12.0% 24.1% 36.1% 254% - 105019 -
General IT Management - 241% | 604% | 154% | 01% | - - 157 -
R&D (IT related) - 13.0%  353%  294%  129% . 95% - 8847 -
IT Security - 0.5% 349%  351% = 29.5% - - 1587 -
IT Education & Training - 9.0% 16.2% 62.9% 11.9% - o 38718 -
Data Management - 0.1% 162% = 453% = 38.4% - [ 814 i
Software Development © 11% 14.6%  273%  391% = 17.9% - 36813 -
Communications & Networks = 0.3% 5.5% 33.3% 47.0% 14.0% - 5975 -
IT Sales & Marketing © 0.9% 3.8% 17.5% 48.3% 294% - 10772 -
Technical Services - 0.1% 4.3% 19.9% 30.3% 45.4% - 10098 -
Infrastructure & Operations | . :
1 0.1% 2.2% 12.1% 41.3% 44.3% | 24708 |
Support 1 1 ]

denotes prominent ranges of remuneration package in the respective job category.
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4.2.5 Preferred Education Level of I'T Emplovyees

4.2.5.1 Employers tended to require full-time employees engaging in R&D (IT related) to attain
higher education level. Most of them were required to attain post-graduate degree / first degree level
(81.2%). They were followed by first degree level for IT education and training (80.9%), general
IT management (82.1%), IT security (66.2%) and data management (70.5%). On the other hand,
the preferred education level for those engaging in infrastructure and operations support tended to be

lower. Most of them were required to attain sub-degree or diploma / certificate level (71.8%).

Table 4.2.5 Preferred education level of IT full-time employees — by job category

Post- . . No. of
First Sub- Diploma / | Secondary .
graduate . full-time
degree degree | certificate

degree employees
Overall - 3.8% 39.7% 22.6% 28.3% 5.6% - 105019 -
R&D (IT related) . 28.8% 52.4% 13.5% 5.3% - o 8847 -
IT Education & Training I 18.7% 80.9% 0.5% - - . 3878 -
General IT Management - 17.4% 82.1% 0.5% - - - 1527 -
IT Security - 07%  662%  308%  23% - - 1587 -
Data Management © 0.6% 70.5% 28.5% 0.4% - 814
Software Development - 0.7% 52.5% 29.0% 17.7% 0.1% L S6sIST
Communications & Networks - 0.4% 39.9% 33.9% 25.7% 01% - 5975
IT Sales & Marketing - 04% 27.9% 20.4% 36.5% 148% - 10772 -
Technical Services [ - 25.7% 7.7% 58.0% 8.6% - 10098 -
I
Infrastructure & Operations : : I
I - i 143% © 247% - 47.1% - 139% 1 24708 1
Support 1 é é : E ! !

denotes prominent preferred education levels in the respective job category.
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4.2.6 Preferred Years of Experience of IT Emplovees

4.2.6.1 Similar to the average monthly remuneration package and preferred education level, the
preferred years of experience correlated with job categories. Employers tended to require full-time
employees engaging in general IT management to have more relevant experience. Most of them
(94.7%) were required to have 10 years or above (42.4%) or 3 years to less than 10 years (52.3%) of
experience. They were followed by 3 years to less than 10 years for R&D (IT related) (75.8%) and
3 years to less than 6 years for IT security (73.7%). On the other hand, those who were required to
have less years of experience (less than 3 years) tended to be those engaging in infrastructure and

operations support (80.9%) and technical services (79.1%).

Table 4.2.6 Preferred years of experience of IT full-time employees — by job category

<1year/no| No.of

10 years or| 6 years— | 3 years— | 1year— . .
Job Category experience | full-time
<10 years | <6years | <3 years .
required | employees
Overall - 3.0% 9.0% 25.7% 44.4% 17.9% - 105019
General IT Management T 42.4% 25.5% 26.8% 5.3% - o 1527
g ] ; :
R&D (IT related) ©12% 41.2% 346%  82% 8.9% . 8847
IT Security - 1.7% 5.1% 73.7% 19.2% 02% - 1587
Data Management - 1.8% 12.9% 58.5% 26.7% 01% - 814
IT Sales & Marketin - 2.1% 4.3% 32.7% 42.9% 18.1% - 10772
g I I [
Software Development o 2.6% 7.1% 28.1% 51.3% 109% - 36813 -
C ications & [ )
No?muslca ons 0.4% 7.6% 28.5% = 39.8% 238% - 5975 -
etworks [ 3
IT Education & Trainin = 9.3% 9.3% 27.1% 18.9% 354% - 3878 -
g [ : - :
Technical Services - 1.0% 4.4% 155% = 49.9% 293% - 10098 -
I i [
Infrastructure & Operati
Prastrueiire & Uperations 1 0 6% 3.7% 149%  55.3% 25.6% 1 24708 |
Support ! ! !

denotes prominent preferred years of experience in the respective job category.

4.2.7 Training Needs of I'T Employees in the Next 12 Months

4.2.7.1  When the companies were asked to indicate the training needs of existing employees in the
next 12 months, it was noted that “information and system security” was the most common training
need across all job categories in different types of organisation. Moreover, “problem solving skills”
in IT and communications services organisations and “virtualisation and cloud computing” in IT users
organisations were also commonly required for different job categories. Table 4.2.7 showed the top
3 training needs by job category and type of organisation. More detailed analysis by principal jobs

can be found in the statistical tables in Appendix 9.
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Table 4.2.7 Top 3 training needs of IT full-time employees in the next 12 months — by job

category and type of organisation

(a) IT & Communications Services Organisations

Job category

Research and Development
(IT related)

General IT Management
Software Development
Communications and

Data Management
Infrastructure and
Operations Support

IT Education and Training
IT Sales and Marketing

Training

M Technical Services

Information and System Security *
Problem Solving Skills e
Applied Basic IT Tools for Business *

AT Security

* | % *
*

Processes

Management skills and leadership Skills * *

Marketing Management * *

Application Development Tools/

Programming Languages

Artificial Intelligence (AI) *

Business Communication Skills in *

Technology Sector

Business Process Management

Data Science and Data Analytics

Design Thinking

Digital Marketing and E-Commerce *

e-Learning Technology and Development

Ethics and Professionalism *

Internet/Intranet/Web Development

Multimedia and Computer Graphics *

Networking/Data Communications *

Project Management and Design

Research Methodology 8

Technical Skills &

Virtualisation and Cloud Computing *

Note: For each job category, three training needs with the highest percentage of respondents regarded them as top 3 are
marked with *

-47 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

(b) IT Users Organisations

Job category

Research and Development

(IT related)

General IT Management
Communications and

IT Education and Training
IT Sales and Marketing

Operations Support

Technical Services
Infrastructure and

Training

4 Software Development
S Data Management

Information and System Security

AR I T Security

Virtualisation and Cloud Computing * *
Application Development Tools/ * *
Programming Languages
Digital Marketing and E-Commerce * *
e-Learning Technology and Development * *
Networking/Data Communications * *
Project Management and Design * *
Data Science and Data Analytics *
Database *
IT Applications in Customer Relationship *
Management / Customer Engagement
IT Applications in Product Design *
IT Infrastructure Library *
Knowledge related to licensing and patent
application
Linux/Unix & Open Source *
Management Skills *
Marketing Management *
Mobile Computing *
Quality Assurance Skills *
Research Methodology *
Strategic Management *
Web Services , XML and JSON *
Development
Windows Platform Technology *

Note: For each job category, three training needs with the highest percentage of respondents regarded them as top 3 are

marked with *

- 48 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

4.2.8 IT Emplovees Left and Recruited in the Past 12 Months

Employees Left

4.2.8.1 A total of 10634 employees have left their companies during the 12 months before
enumeration. The turnover rate (i.e. the number of employees left as a percentage of the total
number of posts) was 10.6%. Slightly higher turnover rate was found in IT and Communications
Services Organisations (12.2%) than in IT Users Organisations (8.3%).

4.2.8.2  Analysing by industry sectors, the highest turnover rate was found in communications
services sector (14.4%), followed by innovative products and services (IT) (13.0%), IT products and

services suppliers (12.9%) and innovative products and services (non-IT) (11.8%) sectors.

Table 4.2.8a IT full-time employees left in the past 12 months — by type of organisation and

industry sector

No. of
Turnover rate
employees left

IT & Communications Services Organisations 7231 [12.2%]

- IT products & services suppliers 5 262 [12.9%]
- Communications services 1118 [14.4%)]
- Wholesale, retail & I/E trades of computer products & software packages 571 [7.0%]
- Innovative products & services (IT) 145 [13.0%)]
- Manufacturing (IT products) 95 [10.7%]
- Digital creative 40 [7.2%]
IT Users Organisations 3403 [8.3%]

- Financing, insurance, real estate & business services 1041 [8.3%]
- Wholesale, retail & I/E trades, catering & hotels 758 [9.9%]
- Community, social & personal services 560 [7.7%]
- Universities & post-secondary colleges; research & scientific institutes 309 [9.3%]
- Government bureaux / departments 226 [5.8%]
- Innovative products & services (non-1T) 224 [11.8%]
- Transport & storage services 106 [7.4%]
- Medical & health care services 82 [6.5%]
- Construction 36 [5.9%]
- Manufacturing (non-IT products) 35 [3.6%]
- Electr|C|ty, gas & water [6.8%]

10634 | [10.6%]

Note: The above figures do not cover R&D (IT related) jobs. The corresponding figures will be presented in the section
for R&D.

No. of employees left (for the respective type of organisation &

Turnover rate = . .
Total no. of posts (no. of employees + no. of vacancies)  industry sector)

Employees Recruited
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4283
recruited. The number of new recruits was slightly more than the number of employees left.

During the past 12 months before enumeration, a total of 11 062 full-time employees were

4.2.8.4
7.1% were fresh graduates of IT related discipline.
the industry sectors of manufacturing (IT products) (28.9%), medical and health care services (21.7%),
innovative products and services (IT) (17.0%), digital creative (16.3%) and innovative products and

services (non-1T) (15.6%) sectors, indicating that these industry sectors gave more job opportunities

The majority of new recruits (86.3%) had IT relevant experience. On the other hand,

Such percentage was relatively higher among

for fresh graduates.

Table 4.2.8b IT full-time employees recruited in the past 12 months — by type of organisation

and industry sector

No. of new | % of having relevant |% of fresh graduates of
recruits experience IT related discipline

IT & Communications Services
o 7598 88.0% 7.7%
Organisations
- IT products & services suppliers 5 868 91.0% 6.8%
- Communications services 763 76.5% 9.4%
- Wholesale, retail & I/E trades of
634 78.7% 6.9%
computer products & software packages
- Innovative products & services (IT) 194 82.5% 17.0%
- Manufacturing (IT products) 90 70.0% 28.9%
- Digital creative 49 77.6% 16.3%
IT Users Organisations 3464 82.5% 5.8%
- Financing, insurance, real estate &
. . 1117 87.4% 6.1%
business services
- Community, social & personal services 626 82.6% 5.8%
- Wholesale, retail & I/E trades, catering
556 60.8% 0%
& hotels
- Universities & post-secondary colleges;
. K e i : 347 93.4% 6.1%
research & scientific institutes
- Government bureaux / departments 313 94.9% 3.8%
- Innovative products & services (non-1T) 224 76.3% 15.6%
- Medical & health care services 115 74.8% 21.7%
- Transport & storage services 66 97.0% 3.0%
- Manufacturing (non-IT products) 35 100.0% 0%
- Electricity, gas & water 34 91.2% 8.8%
- Construction 31 61.3% 0%
Overall : 11 062 86.3% 7.1%

Note: The above figures do not cover R&D (IT related) jobs.

for R&D.

The corresponding figures will be presented in the section
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4.3 Research and Development (R&D)

Background

In the report, Research and Development (R&D) 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 (i.e. product/process technological innovation).

To further elaborate, the R&D activities covered in the survey were divided into two areas,
(1) the Research and Development (IT related) and (ii) the Research and Development (Non-IT related)
The latter referred to the R&D projects that belonged to areas other than IT, such as Biomedical

Technology, Material and Precision Engineering, and so on.

In this report, statistics of R&D were presented by four sectors, namely:
Universities & Post-secondary Colleges; Research & Scientific Institutes
Innovative Products & Services
IT Products & Services Suppliers
Others (e.g. wholesale, retail & I/E trades, catering & hotels, manufacturing (non-IT products),
digital creative, etc.)

s et

The manpower information (e.g. full-time number of employees, freelancers) of the R&D
personnel presented in the report refers to those who were engaged in the 6 principal jobs of R&D on

full-time basis. Details of the six principal jobs related to R&D is described in Appendix 5.

4.3.1 R&D Full-time Emplovees and Freelancers

43.1.1 Among the 22 112 full-time employees and freelancers in the principal jobs of R&D,
relatively more were engaged in non-IT related jobs (60.0%; 13 261 persons) than in IT related jobs
(40.0%; 8 851 persons).

4.3.1.2 Analysing by industry sectors, the highest percentage of R&D full-time employees and
freelancers was found in universities and post-secondary colleges; research & scientific institutes

(45.6%). The majority of them (82.8%) were engaged in non-IT related jobs.
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Chart 4.3.1 R&D Full-time employees and freelancers — by job category and industry sector

Non-IT related WIT related
Total
13 261 (60.0%) 8 851(40.0%)
o [ L
Universities & Post-secondary 8 356 (32.8%)
Colleges; Research & Scientific i 1738 (17.2%) 10 024
Institutes (45.6%)
4200 (72.5%)
Innovative Products & Services i 1597 (27.5%) > 797
(26.2%)
6 (0.1%)
IT Products & Services 4 994
Suppliers ﬁ 4 988 (99.9%) (22.6%)
Others |699 (57.0%)
(e.g. wholesale, retail & I/E trades, 528 (43.0%) 1227
catering & hotels, manufacturing (non- (5.5%)
IT products), digital creative, etc.) T T T T
0 5000 10 000 15 000 20 000
No. of full-time employees + freelancers

Prominent R&D Principal Jobs

4.3.1.3 R&D researcher / scientist / engineer is the top prominent principal jobs for both non-IT

related and IT related jobs, as shown in Table 4.3.1 below.

Table 4.3.1 Prominent R&D principal jobs — by job category

No. of full- | % among all

L. time full-time
Job category Principal Jobs

employees & | employees &

freelancers freelancers

R&D Researcher / Scientist / Engineer 8 645 39.1%

R&D Technician 3254 14.7%
Non-IT related -

R&D Assistant 1362 6.2%

Overall 13 261 60.0%

R&D Researcher / Scientist / Engineer 5 862 26.5%

R&D Technician 1 906 8.6%
IT related .

R&D Assistant 1 083 4.9%

Overall 8 851 40.0%

L Overar 2112 1000%
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4.3.2 R&D Full-time Vacancies

43.2.1 Asat1 April 2022, the total number of R&D full-time vacancies was 1 210, representing
a vacancy rate of 5.2%. Relatively more vacancies were found for non-IT related (683 vacancies)
than IT related (527 vacancies) jobs.

4.3.2.2  Analysing by industry sectors, similar to full-time employees and freelancers, the largest
number of full-time vacancies was found in universities and post-secondary colleges; research &
scientific institutes sector (561 vacancies).

Chart 4.3.2 R&D Full-time vacancies — by job category and industry sector
I Non-IT related mIT related
Total
| 683 [4.9%] | 527 [5.6%] 1210
____________________________ T _Rate: 5.2%]
Universities & Post-secondary | 382 [4.4%]
Colleges; Research & Scientific i 179 [9.3%] 563
Institutes | : [5.3%]
131 [3.0%]
. . ' 213
Innovative Products & Services i 0
- D 82[49%] [3.5%]
) 0 [0%]
IT Products & Services 217
Suppliers ﬁ 217 [4.2%] [4.2%]
Others | 170 [19.6%]
(e.g. wholesale, retail & I/E trades, { I 49 [8.5% 219
catering & hotels, manufacturing (non- | [8.5%] [15.1%]
IT products), digital creative, etc.) r T T T .
0 250 500 750 1000 1250
No. of full-time vacancies
No. of vacancies (for the respective industry sector

Vacancy rate = ; i
Total no. of posts (no. of employees + no. of vacancies) & job category)
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Prominent R&D Vacancies

4.3.2.3  Similar to the prominent principal jobs, R&D researcher / scientist / engineer is the top

prominent vacancies for both non-IT related and IT related jobs, as shown in Table 4.3.2 below.

Table 4.3.2 Prominent R&D vacancies — by job category

No. of
vacancies

R&D Researcher / Scientist / Engineer [4.8%]

R&D Technician 138 [4.1%]
Non-IT related ;

R&D Assistant 113 [7.7%]

Overall 683 [4.9%]

R&D Researcher / Scientist / Engineer 391 [6.3%]

R&D Technician 126 [6.2%]
IT related .

R&D Assistant 10 [0.9%]

Overall 527 [5.6%]
L Overal 1210 15.2%]

No. of vacancies (for the respective principal job
Vacancy rate = . .
Total no. of posts (no. of employees + no. of vacancies) of the respective job category)

4.3.3 Areas of R&D Work Engaged

4.3.3.1 Of all companies covered in the survey, 4.6% were engaged in R&D work. Such
percentage was higher in the industry sectors of innovative products and services (94.0%) and

universities and post-secondary colleges; research & scientific institutes (75.2%).

4332 Among the companies which were engaged in R&D work, “information and
communications technology” is the most common area of R&D work engaged. Other key areas
included “electronics”, “biomedical technology”, and “smart living” and “digital entertainment / e-

sports”.
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Chart 4.3.3 Areas of R&D work engaged — by industry sector

100%
% of companies .,

engaging in 50%
R&D work 25%

0%

Key areas of
R&D work engaged

(multiple response)

4.6%

75.2%

Information &
communications

technology

Electronics

Biomedical technology

Smart living

Digital entertainment /
e-sports

Financial technology

Green technology

Material & precision
engineering

Overall

D

70.0%

8.3%
4.4%
8.9%

4.4%

2.7%
2.5%

1.3%

Universities &

94.0%

28.1%

0.4%

Innovative IT Products

Post-secondary Products & & Services

Colleges;
Research &
Scientific
Institutes

4

Services Suppliers

v @

Others

35.0% 43.3% 84.0% 31.2%
51.0% 21.7% - 31.2%
22.0% 15.5% - 4.3%
4.0% 8.5% 8.9% 12.1%
3.0% 2.0% 5.4% 3.5%
3.0% 7.0% 1.6% =

4.0% 5.5% 0.1% 15.2%
9.0% 4.7% - -
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4.3.4 Average Monthly Remuneration Package of R&D Emplovees

43.4.1 Regarding the average monthly remuneration package, full-time employees engaging in
non-IT related jobs tended to have higher income. For those engaging in non-IT related jobs, 57.4%
had income range of $50,001 or more, while the corresponding proportion for those engaging in IT
related jobs was 48.2%.

Table 4.3.4 Average monthly remuneration package of R&D full-time employees — by job

category
No. of
$90,001 or | $50,001 - | $30,001 - | $20.001 - |$20,000 or )
full-time
$90,000 | $50,000 | $30,000 | below

| | employees |

Overall © 143%  39.4% @ 23.5% @ 16.1% 6.7% - 22105

Non-IT related - 152%  42.2% 19.4% 18.4% 47% - 13258
IT related L 13.0% 35.3% 29.4% 12.9% 95% | 8847 |

4.3.5 Preferred Education Level of R&D Emplovees

4.3.5.1 Employers tended to require full-time employees engaging in non-IT related jobs to attain
higher education level. 93.8% of those engaging in non-IT related jobs were required to attain post-
graduate degree / first degree level, while the corresponding proportion for those engaging in IT
related jobs was 81.2%.

Table 4.3.5 Preferred education level of R&D full-time employees — by job category

Post- . No. of
Diploma / | Secondary .
Job Category graduate . full-time
certificate
| degree | : : | employees |
Overall - 43.6% 451% = 75% @ 35% = 02% - 22105
Non-IT related - 534%  403% | 3.6%  23% | 03% - 13258 -
IT related | 28.8% 524% | 135% @ 53% - 1 8847 |
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4.3.6 Preferred Years of Experience of R&D Emplovees

4.3.6.1 Similar to the average monthly remuneration package and preferred education level, the
preferred years of experience for employees engaging in non-IT related jobs tended to be more.
55.4% of them were required to have 6 years of experience or above, while the corresponding

proportion for those engaging in IT related jobs was 48.4%.

Table 4.3.6 Preferred years of experience of R&D full-time employees — by job category

<1 year / no| No. of full-
10 years or| 6 years— | 3years— | 1year— . .
experience time

<10 years | <6 years | <3 years

required | employees |

Overall - 18.5% 33.7% 31.1% 10.6% 61% - 22105
Non-IT related - 28.3% 27.1% 28.2% 12.8% 37% - 13258
IT related b 7.2% 41.2% 34.6% 8.2% 89% | 8847 |

4.3.7 Training Needs of R&D Emplovees in the Next 12 Months

4.3.7.1  When asked the companies to indicate the training needs of existing employees in the next
12 months, “technical skills”, “design thinking” and “research methodology” relating to R&D areas
were the common training needs for both engaging in non-IT related and IT related jobs. Table 4.3.7
showed the top 3 training needs by job category. More detailed analysis by principal jobs can be
found in the statistical tables in Appendix 9.

Table 4.3.7 Top 3 training needs of R&D full-time employees in the next 12 months — by job
category

Job category Top 3 Training Needs

1 (R&D) Technical Skills

2 (R&D) Design Thinking

3 (R&D) Research Methodology
1

2

Non-IT related

(R&D Research Methodology
(R&D) Design Thinking
3 (R&D) Technical Skills

Notes: (i) Respondents were asked to select at most 3 training areas that are regarded as important for employees.

IT related

(il)) Top I ranking refers to the training area with the highest percentage of respondents regarded it as top 3,

and so on.
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4.3.8 R&D Emplovees Left and Recruited in the Past 12 Months

Employees Left

4.3.8.1 A total of 1827 employees have left their companies during the 12 months before
enumeration. The turnover rate (i.e. the number of employees left as a percentage of the total
number of posts) was 7.8%. Relatively higher turnover rate was found in other industry sectors
(10.3%; e.g. wholesale, retail and import/export trades, catering and hotels, manufacturing of non-IT

products, digital creative, etc.).

Table 4.3.8a R&D full-time employees left in the past 12 months — by industry sector

No. of
Turnover rate
employees left

- Universities & post-secondary colleges; research & scientific institutes 881 [8.3%]
- Innovative products & services 413 [6.9%]
- IT products & services suppliers 384 [7.4%]
- Others [10.3%]

1827 17.8%]

No. of employees left o
Turnover rate = - (for the respective industry sector)
Total no. of posts (no. of employees + no. of vacancies)

Employees Recruited

4.3.8.2  During the past 12 months before enumeration, a total of 2 123 full-time employees were

recruited. The number of new recruits was slightly more than the number of employees left.

4.3.8.3  The majority of new recruits (85.4%) had R&D relevant experience. On the other hand,
12.2% were fresh graduates of R&D related discipline. Such percentage was relatively higher
among the industry sector of innovative products and services (24.5%), indicating that they tended to

give more job opportunities for fresh graduates.

Table 4.3.8b R&D full-time employees recruited in the past 12 months — by industry sector

No. of new | % of having relevant |% of fresh graduates of
recruits experience R&D related discipline

- Universities & po'st—s-ecoPdary colleges; 1 088 904.6% 4.7%
research & scientific institutes

- Innovative products & services 502 73.3% 24.5%

- IT products & services suppliers 438 77.4% 16.0%

- Others 81.1% 16.8%

2123 85.4% 12.2%
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4.4 Views of Expected Change and Recruitment Difficulties in Companies

4.4.1 Recruitment Difficulties in the Past 12 Months

44.1.1 Among the 19.7% of the companies which had full-time IT / R&D employees and had
engaged in recruitment exercise during the 12 months before enumeration, 74.6% reported that they
had encountered recruitment difficulties. Such percentage was relatively higher among small and
medium sized establishments with less than 50 employees (79.4%), especially IT and

Communications Services Organisations with less than 50 employees (83.2%).

4.4.1.2 Among those which reported recruitment difficulties, the top two difficulties were
“candidates lacked the relevant skills / experience” (70.9%) and “candidates found the remuneration

package not attractive” (64.2%).

Table 4.4.1a Recruitment difficulties in the past 12 months before enumeration — by

employment size

Overall
>= 50

With recruitment difficulties 74.6% 79.4% 64.6%
Among those with recruitment difficulties:
- Candidates lacked the relevant skills / experience 70.9% 64.5% 87.3%
- Candidates found the remuneration package not attractive 64.2% 61.2% 71.6%
- Candidates lacked the relevant academic qualification and credential 14.1% 11.1% 21.6%
- Candidates’ language skills (incl. Putonghua) were not up to expectation 2.2% 2.0% 2.7%
- Others (e.g. few applicants during pandemic, need to work on shifts / during weekends,

0.4% 0.1% 1.1%

etc.)

Without recruitment difficulties 25.4% 20.6% 35.4%

No. of companies with recruitment exercise 4 692 3165 1527
(% of companies with recruitment exercise for full-time IT / R&D employees) (19.7%) (16.1%) (36.6%)

Note: Respondents may mention more than one recruitment difficulties.
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Table 4.4.1b Recruitment difficulties in the past 12 months before enumeration — by type of

organisation

IT & Communications Services L.
IT Users Organisations

Organisations

o 0 Employment size o 1 Employment size
vera vera
<50 | >=50

With recruitment difficulties | 82.6% | 832% | 74.0% | 60.5% | 50.8% | 63.3%

Among those with recruitment difficulties:

- Candidates lacked the relevant skills /
experience

- Candidates found the remuneration
package not attractive

- Candidates lacked the relevant
academic qualification and credential

- Candidates’ language skills (incl.
Putonghua) were not up to expectation

63.3% 63.1% 66.2% 89.1% 80.7% 91.0%

63.0% 63.0% 62.8% 66.9% 39.6% 73.2%

11.0% 9.9% 28.3% 21.5% 26.0% 20.4%

2.7% 2.2% 10.3% 1.2% 1.4%

- Others (e.g. few applicants during pandemic,

0.2% 0.1% 1.4% 0.9% 1.1%

need to work on shifts / during weekends, etc.)

Without recruitment difficulties 17.4% 16.8% 260% | 395% | 49.2% 36.7%

No. of companies

with recruitment exercise 2 983 2787 196 1709 378 1331
(% of companies with recruitment exercise (23.9%) (22.8%) (76.0%) | (15.1%) (5.1%) (34.0%)
for full-time IT / R&D employees)

Note: Respondents may mention more than one recruitment difficulties.
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4.4.2 Expected Change in the Next 12 Months in Business Situation / IT Requirements

4.4.2.1 Companies having full-time IT / R&D employees were asked about their expected change
in the next 12 months after enumeration. Among the IT products / services providers, the majority
(80.6%) expected that their business situation will be stable in the next 12 months. Among the IT
products / services users, similarly, the majority (87.9%) expected that their IT requirements will be

the same in the next 12 months.

Chart 4.4.2 Expected change in the next 12 months in business situation / IT requirements

Business situation IT requirements
of IT products / services providers of IT products / services users
Better
16.2% Increase
6.6% S
— . ame
Uncertain — U tai 87.99
0.8% — Stable ncertain J7/0
' 80.6% 5%
Wor:en Decrease j
2-4 A) 0.0%

4.4.2.2 The major reasons for expecting better business situation / increased IT requirements are:
- Anticipated that the COVID-19 pandemic situation will be eased and the economic
condition will be recovered;
- Expected higher adoption of digitalisation, and thus lead to greater market demand;
- Observed an increasing trend in own business volume, and thus anticipating that the
general market demand will be increased; and

- Observed the need to upgrade IT systems (e.g. more online transactions).

4.4.2.3 The major reasons for expecting worsen business situation / decreased IT requirements are:
- Worried about the COVID-19 pandemic situation in the Mainland, and affected the

business situation in Hong Kong; and
- Keen competition within the industry, for which the project fee should be lowered to

fight for more business opportunities and thus affected the profit margin.
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4.4.3 Expected Change in the Next 12 Months in the Number of Full-time Employees
IT
4.4.3.1 Among the companies having IT full-time employees, nine out of ten (90.3%) expected that

their number of IT full-time employees will be the same in the next 12 months after enumeration.

9.7% expected that their IT employees will be increased. On average, the companies anticipated to

increase 3.3% of IT manpower in the next 12 months.

Such percentage was slightly higher among

the industry sectors of digital creative (7.4%) and innovative products and services (IT) (6.2%).

Table 4.4.3a Expected change in the next 12 months in the number of IT full-time employees

Among companies
. . Increase Same Decrease
having IT full-time employees:

Average % of
expected change

IT & Communications Services Organisations 14.2% 85.8% <0.05% +4.1%
- Innovative products & services (IT) 25.3% 74.7% 0% +6.2%
- IT products & services suppliers 16.2% 83.8%| < 0.05% + 4.5%
- Manufacturing (IT products) 0.3% 99.5% 0.3% 0%
- Wholesale, retail & I/E trades of computer
4.0% 96.0% 0% +2.9%
products & software packages
- Communications services 11.3% 88.7% 0% + 2.8%
- Digital creative 19.6% 80.4% 0% + 7.4%
IT Users Organisations 4.6% 95.4% 0% +2.0%
- Innovative products & services (non-1T) 23.0% 77.0% 0% +4.1%
- Universities & post-secondary colleges; research
TP 6.1% 93.9% 0% +1.9%
& scientific institutes
- Manufacturing (non-IT products) 6.6% 93.4% 0% + 2.5%
- Electricity, gas & water 0% 100.0% 0% 0%
- Construction 7.9% 92.1% 0% +3.1%
- Wholesale, retail & I/E trades, catering & hotels 1.1% 98.9% 0% +0.9%
- Transport & storage services 0% 100.0% 0% 0%
- Financing, insurance, real estate & business
. 7.4% 92.6% 0% +2.8%
services
- Medical & health care services 12.2% 87.8% 0% + 3.9%
- Community, social & personal services 1.7% 98.3% 0% +1.1%
- Government bureaux / departments 16.4% 83.6% 0% + 3.9%
Dve 9.7% 00.3% 0.05% +3.3%
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R&D

4.43.2 Among the companies having R&D full-time employees, most of them (72.0%) expected
that their number of R&D full-time employees will be the same in the next 12 months after
enumeration. 26.3% expected that their R&D employees will be increased. On average, the
companies anticipated to increase 4.6% of R&D manpower in the next 12 months. Such percentage

was slightly higher among the industry sector of innovative products and services (6.7%).

Table 4.4.3b Expected change in the next 12 months in the number of R&D full-time

employees

Among companies Average % of
. . Increase Same Decrease
having R&D full-time employees: expected change

Univs:rsit.ies & P'ost—secondary Colleges; Research 16.0% 84.0% ) + 3.5
& Scientific Institutes

Innovative Products & Services 29.4% 70.6% - +6.7%
IT Products & Services Suppliers 27.8% 69.4% 2.8% +4.8%
Others 4.9% 95.1% - +3.4%
+4.6%
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5 Manpower Analysis

5.1 Manpower Changes between 2022 and 2018

5.1.1 Changes in Number of IT Full-time Emplovees and Freelancers

By Type of Organisation and industry sector

5.1.1.1  The number of full-time employees and freelancers for the principal jobs of IT has
increased from 95 780 in 2018 to 112 425 in 2022, with an increment of 17.4% (+16 645 persons).
When analysed by type of organisation, the increment was relatively higher in IT and
Communications Services Organisations (21.5%; +11 478 persons) than in IT Users Organisations
(12.2%; +5 167 persons).

Chart 5.1.1a Change in number of IT full-time employees and freelancers — by type of

organisation

Annual

change
Change in 4 vears in %

112 425
Overall [ +16 645 +17.4% +4.1%

i 95780

IT & Communications +11478 +21.5% +5.0%

Services Organisations i 53273
m2022
w2018
47 674
0 0,
IT Users Organisations +5167 +122% +2.9%
i' i 42 507
0 25000 50000 75000 100000 125000

No. of full-time employees + freelancers
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By Job Category

5.1.1.2  When analysed by job category, the increase in the number of full-time employees and
freelancers was mainly attributed by the growth in job categories of software development and R&D
(IT related) (+10 181 persons), infrastructure and operations support (+5 933 persons) and IT sales
and marketing (+2 229 persons). It was, however, worth noting that a decrease was recorded for

technical services, IT security and data management (-1 698 persons).

Chart 5.1.1b Change in number of IT full-time employees and freelancers — by job category

Annual
Change in 4 years change

in %
112 425
1 95 780 +16 645 +17.4% +4.1%

Software Development & 46 644
R&D (IT related) f R 163 +10181 +279% +6.3%

Infrastructure & Operations 31117 +5033 +23.6% +54%
Support [ A 25184 ' '

. Technical Services, IT 12 512 1698 -119%  -3.1%
Security & Data Management [ 14 210

Overall B

IT Sales & Marketing = 81(5)47372 +2229 +26.1% +6.0%
C Lo 5975 0 0
ommunications & Networks 5 5973 2022 +2 +<0.05% +<0.05%
IT Education & Training g gzz 2018 - 66 -1.7%  -04%
1527 o o
General IT Management | 1463 +64  +44% +1.1%
0 25000 50000 75000 100000 125000

No. of full-time employees + freelancers

5.1.1.3  Further analysing by job category in different types of organisation, it was observed that
the increase in the number of staff for software development and R&D (IT related) was mainly in IT
and Communications Services Organisations (+9 101 persons) than in IT Users Organisations
(+1 080 persons). For infrastructure and operations support, a significant increment was found in
IT Users Organisations (+6 751 persons), while a decrease was recorded in IT and Communications

Services Organisations (-818 persons).
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5.1.14

Besides, it was also worth noting that the decrease for technical services, IT security and

data management was actually in IT Users Organisations (-2 306 persons), whereas an increase was

recorded in IT and Communications Services Organisations (+608 persons).

Table 5.1.1b Change in number of IT full-time employees and freelancers — by type of

organisation and job category

No. of full-time
employees &

freelancers

Change in 4 years

IT & Communications Services Organisations| 64 751 53273 | +11478
Software Development & R&D (IT related) 32076 22975 +9101
Infrastructure & Operations Support 4 650 5468 - 818
Technical Services, IT Security & Data
VEREGETET 11 008 10 400 + 608
IT Sales & Marketing 10 342 8336/ + 2006
Communications & Networks 5642 5 346 + 296
IT Education & Training 63 86 -23
General IT Management 970 662 + 308

IT Users Organisations 47 674 42 507 +5167
Software Development & R&D (IT related) 14 568 13488 + 1080
Infrastructure & Operations Support 26 467 19716 +6751
Technical Services, IT Security & Data
T — 1504 3810 -2306
IT Sales & Marketing 430 207 + 223
Communications & Networks 333 627 - 294
IT Education & Training 3815 3858 -43
General IT Management - 244

Annual

change in
%

+21.5% | +5.0%
+39.6%| +8.7%
- 15.0% -4.0%
+5.8%| +1.4%
+24.1%| +55%
+55% +1.4%
-26.7% -7.5%
+46.5%| + 10.0%

+12.2% | +2.9%
+8.0%| +1.9%
+34.2%| +7.6%
-60.5%| -20.7%
+107.7%| + 20.1%
-46.9%| -14.6%
-1.1% -0.3%
- 30.5% |  -87%
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5.1.2 Changes in Number of IT Full-time Vacancies

By Type of Organisation

5.1.2.1  The number of full-time vacancies for the principal jobs of IT has also increased, from
32311in2018 to 4 946 in 2022, with an increment of 53.1% (+1 715 vacancies). When analysed by
type of organisation, the increment was relatively higher in IT Users Organisations (87.9%; +1 040

vacancies) than in IT and Communications Services Organisations (33.0%; +675 vacancies).

Chart 5.1.2a Change in number of IT full-time vacancies — by type of organisation

Annual
change
Change in 4 years in %
— 5%
Overall [43%] 41715 +53.1% +11.2%
= 3231
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2723
IT & Communications [4.1%] +675 +33.0% +7.4%
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— 0
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IT Users Organisations '=i 1183 - 17%] 1040 +87.9% +17.1%
_ N [2.8%]
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No. of vacancies (for the respective type of organisation

Vacancy rate = . . .
Total no. of posts (no. of employees + no. of vacancies) in the respective year)
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By Job Category

5.1.2.2  The increase in the number of full-time vacancies was recorded for all job categories,

particularly for software development and R&D (IT related) (+743 vacancies), infrastructure and

operations support (+446 vacancies) and technical services, IT security and data management (+345

vacancies).

Chart 5.1.2b Change in number of IT full-time vacancies — by job category

Annual
Change in 4 years change
] 4 046 —
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Overall 2 3 231 [3.3%] B 115 +53.0% +112%
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R&D (IT related) | 1730 [4.5%] +743  +429% +9.3%
Infrastructure & Operations 1 081 [4.2%] 1446 +702% +14.2%
Support 635 [2.6%]

. Technical Services, IT 744 [5.6%] +345  +865% +16.9%

Security & Data Management =8 399 [2.8%)]

0,
IT Sales & Marketing _ g;f Ez(;j +22  +7.6% +1.8%
0,
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5.2 Business Outlook

Hong Kong as Top Science and Tech Cluster

5.2.1 According to the Global Innovation Index 2022 brought out by the World Intellectual
Property Organisation!, Shenzhen-Hong Kong-Guangzhou ranks the top second science and tech
cluster in the world, that is, the Hong Kong together with Shenzhen and Guangzhou are the
geographical areas around the world with the second highest density of inventors and scientific

authors.
Hong Kong as Top Ten Most Vibrant Fintech Hubs

5.2.2 The Global Financial Centres Index 322 reveals that Hong Kong ranks as the fourth most
competitive financial centre in the world. With regards to financial technology (fintech), Hong

Kong is proud to be one of the top ten most vibrant fintech hubs in the world.
Leading destinations for start-ups

523 Hong Kong is one of the world’s and Asia Pacific’s leading destinations for start-ups. With
reference to the InvestHK’s 2022 Startup Survey’, the number of start-ups and their number of staff
employed reached a new record high, with a total of 3 985 start-ups employing 14 932 staff in 2022.
The number of start-ups has been increased by 52% from 2018 to 2022 and Hong Kong
remains attractive to the startups in a diverse range of industries. The “Fintech” sector retained its top
spot, followed by “E-commerce/ supply chain management/ logistics technology”. The pandemic had
catalysed the popularity of specific sectors, which led to a healthy increase in the number of startups under
“Education & learning”, “BioTech” and “Health & medical”. In addition, start-ups technologies
do help SMEs streamline communication and workflow and that is one of the reasons why the

number of Hong Kong start-ups continue to grow rapidly.
National 14" Five-Year Plan

52.4 The National 14" Five-Year Plan maps out the strategic directions for Hong Kong to
collaborate with other Greater Bay Area (GBA) cities in technology development and exchange of
talents. Hong Kong, with its unique advantages and strong science and tech capabilities, is able to

seize opportunities brought forth by the development of the GBA to develop as an international

innovation and technology hub and create more room for the sector to grow in the long term.

I World Intellectual Property Organisation, “Global Innovation Index 2022, https://www.wipo.int/edocs/pubdocs/en/wipo-pub-
2000-2022-section4-en-cluster-ranking-global-innovation-index-2022-15th-edition.pdf

2 Long Finance & Financial Centre Futures, “Global Financial Centres Index 327,
https://www.longfinance.net/media/documents/GFCI_32 Report 2022.09.22 v1.0 .pdf

3 InvestHK, “2022 Startup Survey”, https://www.startmeup.hk/wp-content/uploads/2022/11/Startup-Survey-2022.pdf

- 69 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

5.2.5 National 14" Five-Year Plan also includes the Shenzhen-Hong Kong Loop as one of the
four major platforms of co-operation in the GBA, which fully demonstrates the importance the

Central Government attaches to Hong Kong's innovation and technology and the Loop development.
Recent Government Support for Innovation and Technology

5.2.6 The Government has strived to build Hong Kong into an international innovation and

technology hub by steering a number of initiatives as depicted below.

Establishment of Innovation, Technology and Industry Bureau

5.2.7 The Innovation and Technology Bureau was established to formulate holistic innovation
and technology policies, thereby strengthening the co-ordination among the Government, industry,
academia and research sectors and expediting the development of innovation, technology and related
industries in Hong Kong. The bureau was re-titled as the Innovation, Technology and Industry
Bureau (ITIB) in July 2022 to highlight the promotion of re-industrialisation development as a
standing policy function and work focus of the bureau, as part of its efforts in driving innovation and

technology development.

The Innovation and Technology Fund
5.2.8 The Government has set up the Innovation and Technology Fund with an aim to assisting
local companies to upgrade their technological levels and introducing innovative ideas to their

businesses through 17 funding schemes.

2022 Policy Address
52.9 The 2022 Policy Address* sets out major initiatives to develop the innovation and

technology industry in Hong Kong:

o Financial Secretary (FS) to lead Office for Attracting Strategic Enterprises (OASES) to attract
strategic enterprises to Hong Kong with targeted and attractive special facilitation measures

e Chief Secretary for Administration to lead Talents Service Unit to co-ordinate work for
recruiting talents and provide them with one-stop support

e Setting up Dedicated Teams for Attracting Businesses and Talents in 17 Mainland Offices and
overseas Economic and Trade Offices to proactively reach out to target enterprises and talents

o Establishing the $30 billion Co-Investment Fund to attract enterprises to set up operations in
Hong Kong and invest in their businesses

o Launching Top Talent Pass Scheme to attract talents of high salary and graduates of the world's

top 100 universities to pursue careers in Hong Kong

4 “The Chief Executive’s 2022 Policy Address” https://www.policyaddress.gov.hk/2022/en/policy.html
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o Allowing eligible talents from outside Hong Kong to, upon becoming permanent residents,
apply for a refund of the extra stamp duty paid for purchasing residential property locally
o Enhancing existing talents admission schemes to better attract talents
o Enhancing competitiveness in financial services by facilitating large-scale advanced technology
enterprises to list in Main Board, promoting the launch of more Renminbi-denominated
investment tools, strengthening mutual market access, developing green and sustainable finance,
etc.
e Promoting innovation and technology (I1&T) development and facilitating commercialisation of
research and development (R&D) outcomes
o Attracting 100 high-potential I&T enterprises to set up operations in Hong Kong in next
five years, including at least 20 top-notch I&T enterprises
o Setting up the $10 billion "Research, Academic and Industry Sectors One-plus Scheme"
(RAISe+ Scheme) to support commercialisation of R&D outcomes by university
research teams
o Enhancing existing technology talent schemes and build more accommodation facilities
for 1&T talents
o Creating the post of Commissioner for Industry to be responsible for co-ordinating and
steering re-industrialisation strategies
o Pressing ahead with construction of the Hong Kong-Shenzhen Innovation and

Technology Park in the Lok Ma Chau Loop and development of San Tin Technopole

5.2.10  The Shenzhen-Hong Kong Innovation and Technology Co-operation Zone (Co-operation
Zone), which comprises the Hong Kong-Shenzhen Innovation and Technology Park (HSITP) located
at the Lok Ma Chau Loop and the Shenzhen Innovation and Technology Zone, will establish "one
zone, two parks" at "one river, two banks" under the auspices of "one country, two systems", would

promote the development of the international innovation and technology hub in the GBA.

Standing Committee on STEM Education

52.11  To enhance the young generation’s interest and learning motivation in innovation and
technology, the Government has set up the Standing Committee on STEM Education to initiate
curriculum policies and promote a holistic approach to the curriculum development on STEM
education. The Government continues to follow up on the recommendations put forward by the
Committee to enhance the strategies for promoting STEM education and provide schools with
different support measures.  Successful implementation of STEM education is important to increase
the competitiveness of Hong Kong to nurture a versatile pool of talents with creativity, collaboration

and problem solving skills, as well as to foster innovation spirit as required in today’s digital world.
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Uncertainties from Global Economic Performance

52.12  According to the World Economic Outlook Report® published by the International
Monetary Fund in October 2022, global economic activity is experiencing a broad-based and sharper-
than expected slowdown, with inflation higher than seen in several decades. The cost-of-living
crisis, tightening financial conditions in most regions, Russia-Ukraine conflict, and the lingering
COVID-19 pandemic all weigh heavily on the outlook. Global growth is forecast to slow from 6.0
percent in 2021 to 3.2 percent in 2022 and 2.7 percent in 2023.  This is the weakest growth profile
since 2001 except for the global financial crisis and the acute phase of the COVID-19 pandemic.
Undoubtedly, the uncertainties in global economic performance will affect the investment and

development of innovation and technology businesses in Hong Kong.
Aging population and talent wastage

5.2.13  Hong Kong is also facing rapidly ageing population and continuously declining fertility
rates. Talent wastage caused by emigration tides and challenges posed by the global competition
for talents are the barriers for Hong Kong to retain and develop its talent pools for the innovation and
technology sector.  Attracting talents from around the word is crucial to strengthening Hong Kong’s
leading position in innovation and technology development, there are comments that Hong Kong’s
high living cost and limited land supply will hinder talents and investors to develop their careers or

businesses in Hong Kong.

Hong Kong’s Unique Competitive Advantages

5.2.14  Although there are some challenges ahead, the Training Board believes that Hong Kong’s
competitive advantages and attractiveness of low and simple tax rate, well-structured intellectual
property protection system, accessibility to international and Asian markets, business opportunity in
Mainland China and free flow of information will continue to facilitate its development as an

international innovation and technology hub.

5.3 Manpower Projection and Annual Additional Manpower Requirement

Manpower Projection

(A) Information Technology (IT)

53.1 The Adaptive Filtering Method (AFM) (historical information obtained from manpower

surveys) was adopted to project the manpower (i.e. employees, freelancers and vacancies) of the

3 International Monetary Fund, “World Economic Outlook Report”,
https://www.imf.org/en/Publications/ WEO/Issues/2022/10/11/world-economic-outlook-october-2022
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industry in the next four years.

Based on the results, only IT Management and IT Education and

Training remains steady while the manpower of other sectors was projected to have a noticeable

manpower growth, around 3-4% per year.

The estimated manpower from 2023 to 2026 is shown in

table below. Further details of the manpower projection methodology are shown in Appendix 8.

Table 5.3.1 Manpower Projection of I'T sector from 2023 to 2026 by AFM
R&D(IT), Software
Development,
IT Communications & Hardware and | Operation | IT Education Overall
Management | Networks, IT Security, etc. | Field Support | Services | and Training | (Sum for §
(A=0.87) (A=0.98) (A=0.86) (A=0.82) (A=0.68) categories)
2022 (Actual) 6,591 55,934 19,860 31,068 3,918 117,371
2023 6,651 58,108 20,613 32,386 3,917 121,675
(0.9%) (3.9%) (3.8%) (4.2%) (-0.03%) (3.7%)
2024 6,706 60,321 21,303 33,564 3,915 125,809
(0.8%) (3.8%) (3.3%) (3.6%) (-0.05%) (3.4%)
2025 6,754 62,574 21,930 34,604 3,914 129,776
(0.7%) (3.7%) (2.9%) (3.1%) (-0.03%) (3.2%)
2026 6,797 64,866 22,497 35,518 3,913 133,591
(0.6%) (3.7%) (2.6%) (2.6%) (-0.03%) (2.9%)
Average
annual 0.8% 3.8% 3.2% 3.4% -0.03% 3.3%
growth rate

Note: Percentage in the bracket refer to the percentage of annual change over preceding year

(B)

532

Research and Development (R&D)

As limited historical data is available for the research and development sector, the

manpower growth in 2023 was based on the employers’ forecast of manpower in next 12 months (i.e.

+4.6%).

Table 5.3.2

Manpower Projection if R&D sector in 2023 by employers’ forecast

Manpower in 2022

23,322

Estimated manpower growth in 2023

+ 1,075 (+4.6%)

Projected Manpower in 2023

24,397

The estimated manpower in 2023 is shown in table below.
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Annual Additional Manpower Requirement

533 By taking into consideration (i) projected manpower trend and (ii) wastage rate of the
industry (i.e. percentage of employees leaving the industry permanently on annual basis), the

estimated additional annual requirement is shown in Table 5.3.3 below.

Table 5.3.3  Estimated Annual Additional Manpower Requirement

Additional Annual Manpower Requirement

Job Level Wastage rate Average
ofthe  |manpower growth| Industry leavers Total
industry (a) (b) (a) + (b)
(A) Information Technology
IT Management 52 73 125
R&D(IT), Software Development,
Communications & Networks, IT 2,233 654 2,887
Security, etc.
Hardware and Field Support L1% 659 229 888
Operation Services 1,113 361 1,474
IT Education and Training -1 42 41
Overall 4,056 1,359 5,415
(B) Research and Development
Overall 0.1% 1,075 14 1,089
Manpower Supply and Demand for IT Personnel
534 In accordance with the estimated annual additional manpower requirements listed in Table

5.3.3, the industry needs additional employees to take up 125 IT management positions, 2 887
R&D(IT), software development, communications and networks, IT security positions, 888 hardware
and field support positions, 1 474 operation services positions and 41 IT Education and training
positions. By education level of manpower required, the industry needs 173 and 1 934 persons who
possess postgraduate and first degree respectively to take up IT positions. In addition, the industry
needs to recruit 2 977 persons who possess sub-degree/diploma/certificate qualifications to take up
the positions.

Table 5.3.4 Preferred Education Level of the Estimated Annual Additional Manpower of

the IT Personnel
Preferred Education Level of
IT Personnel Required No. of IT Personnel
Postgraduate 173
Degree 1,934
Sub-degree / Diploma / Certificate 2,977
Secondary or below 331
Total 5,415

-74 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

Estimated Supply of IT or Computing Graduates from Local Educational Institutions

53.5 Based on the information provided by UGC, VTC and major universities and tertiary

institutions* offering IT related courses, the planned number of graduates in IT and related disciplines

is summed up in Table 5.3.5.

Table 5.3.5 Planned Output of Graduates from UGC/Government-Funded IT or
Computing Programmes from 2022 to 2026 by Educational Level
. Year
Education Level 2022 | 2023 | 2024 | 2025 | 2026
Postgraduate 358 447 429 430 438
Degree 2,630 3,168 3,025 3,212 3,127
Sub-degree 865 798 668 668 668
Total 3,853 4,413 4,122 4,310 4,233
Table 5.3.6 Planned Output of Graduates from Self-Financed IT or Computing
Programmes from 2022 to 2026 by Educational Level
. Year
Education Level 2022 | 2023 | 2024 | 2025 | 2026
Postgraduate 2,790 3,398 3,388 3,444 3,458
Degree 608 502 477 491 489
Sub-degree 193 261 261 261 258
Total 3,591 4,161 4,126 4,196 4,205

* The Training Board wrote to major universities and tertiary institutions requesting for their
estimated number of degree, sub-degree/ diploma/ certificate graduates from IT or Computing
Programmes from 2022 to 2026. The estimated number of graduates reported by these institutions
have been included in the figures as shown in Table 5.3.5 and 5.3.6. The figures for R&D related
programmes were not available to be provided to Board. Users of the survey findings should note
that the data collected might not be comprehensive.

53.6 Readers should note that not all graduates would enter the job market immediately after

graduation. Quite a number of those graduates would opt for further study.

53.7 It is also worthy to note that some local graduates of the IT and related disciplines who
did not join the innovation and technology sector might work in other economic sectors in the
community or pursue further studies. Users are advised to be cautious when quoting the figures as

reference materials.
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6 Recommendations

Based on the business outlook, and the manpower supply and demand situation derived from the
survey results / findings as well as views and comments collected from various industry leaders, the
Training Board recommends the following measures to all major stakeholders to meet the industry

demand:
Government

Request listed companies engaging innovation and technology businesses to bring non-local
talents to Hong Kong

6.1 Bringing together talents from around the world is important to strengthening Hong Kong’s
competitiveness and development. =~ The Government should consider including a special
requirement on the Main Board and Growth Enterprise Market Listing Rules that companies engaging
in innovation and technology businesses will have to bring a certain number of R&D experts from
overseas or Mainland China and/or recruiting a certain number of local R&D employees before they
can be listed on the Main Board or Growth Enterprise Market in Hong Kong.

6.2 Such measures could ensure a steady supply of talents from overseas or Mainland China to
participate in the R&D development in Hong Kong.

Tax Reduction or other Incentives to Encourage those Graduates Studying in the Mainland
China to return to Hong Kong after graduation

6.3 Apart from attracting the overseas young talents to work in Hong Kong, there are quite a
number of children of Hong Kong residents receive professional training in the Mainland cities, the
Government should consider formulating policies to provide talents with housing allowance and tax

reduction so as to attract them to pursue career development in Hong Kong or GBA cities.

6.4 Chinese graduates returning from overseas universities are another vital sources of talents
that worth attracting. The Government should continue to examine various arrangements for
attracting talents with a view to enriching Hong Kong's talent pool.

“Business to Government” or “Government to Business” business model

6.5 “Business to Government (B2G)” model provides a platform for businesses to sell

products and services to government while “Government-to-business (G2B)” model means
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Government selling to businesses. The G2B partnership is effective for Government particularly to
deliver infrastructure services. The public services are provided by using private sector innovation
and expertise. = The Government will seek innovation that private sector can deliver and can put
more investments in innovation and technology and boost up the industry development by offering
more attempts on innovation products. Apart from leveraging private funding, the partnership could
improve service provision and boost economic growth. Partnership with competent leading

innovation and technology companies could help drive the sector grow.

6.6 The new Office for Attracting Strategic Enterprises (OASES) should therefore
consider possible G2B partnerships with giant tech-savvy companies to engage them on business
areas including life and health technology, artificial intelligence and data science, as well as advanced
manufacturing and new energy technology. With the reputation of big brand-name companies
investing in Hong Kong, local talents will be retained and more and more overseas talents will be
attracted to develop their careers in Hong Kong. Making the local innovation and technology
environment appealing and attractive, the Training Board considers that more young generation will

be interested to pursue careers in technology and science.

Educate the Public the Vision of Innovation and Technology Development in Hong Kong

6.7 The Government should continue to promote its vision of being the international
innovation and technology hub and the promising opportunities that innovation and technology sector
could offer to the public, particularly, the workforce and the young generation as well as the parents.
It is crucial for the public to be educated that the Government values human capital development,

innovative entrepreneurship and science and technology.

6.8 The Government should lead and develop joint promotion and collaboration with Hong
Kong’s leading research and development centres and institutions, such as Hong Kong Science Park,
Cyberport, Hong Kong Productivity Council and Hong Kong Applied Science and Technology
Research Institute Company Limited as well as the five Government funded R&D centres.  The
collaborative efforts to promote local R&D outstanding achievements will have a stronger effect to

draw the attention and recognition of the public.

Relax Immigration Arrangements for Non-local Sub-degree Graduates

6.9 In Policy Address 2022, the Immigration Arrangements for Non-local Graduates will be
relaxed by extending the limit of stay from one year to two years to facilitate their staying in or
coming to Hong Kong for work; and expand the scope of the arrangements to cover those who
graduated from the GBA campus of a Hong Kong university on a pilot basis for a period of two years.

The Training Board considers that such initiatives are conducive to attract non-local talents to start

-77 -



The 2022 Manpower Survey of the Innovation and Technology Sector — Report

their careers in Hong Kong, however, it is worth considering extending to cover more non-local
talents, especially for those non-local sub-degree graduates who should also be allowed to stay two

years in Hong Kong to explore employment opportunities.

Provide More Resources to Train up Technical Workforce

6.10  Skilled technical workforce is crucial for companies to develop innovation and technology
businesses and those positions are in high demand according to the survey results. The Government
should therefore provide more resources to training institutions to build up the backbone of the

innovation and technology sector.

6.11 By giving more recognition of sub-degree holder, the Government should also
consider lowering the entry requirement from degree to sub-degree holder for some technical roles

which are more focused on hands-on skills and knowledge instead of only academic qualifications.

Training Institutions

Nurture and Build up the Technical Workforce

6.12  As revealed from the survey results, workforce with technical skills and knowledge are in
high demand in the innovation and technology sector. Training institutions should train up more
technical workforce as they are vitally important to the research and innovation from contributing
knowledge, developing and maintaining the equipment and infrastructures to support the innovators
and researchers to develop their inventions. The Training Board considers that their important
roles in innovation and research work have always been undervalued before and more support
and efforts should be paid to vocational and professional education and training to build up the
technical skills base. Without a reliable and competent technical workforce, Hong Kong is not able

to develop and sustain as an international innovation and technology hub.

6.13 It is therefore crucial for Training Institutions to engage students with strong foundation of
programming and coding skills so that they fully understand the principles behind and acquire
detailed knowledge. By doing so, students will be able to manage and response to the rapidly changing
programming languages in ease. Besides, students should be able to demonstrate digital literacy on

computer hardware, operating systems, network infrastructure and security, database software,
internet web publishing, etc.

Enhance the curriculum for students to learn the advanced technology developed in Mainland
China

6.14  In order to develop students’ capabilities in working at technology firms in GBA cities, the
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curriculum should be extended by covering more advanced technology and technology platforms
built in the Mainland China in addition to those Western platforms and software. The digital
ecosystem in Mainland China is self-reliant and advanced in nature, students should get familiar with
its technology, particularly, the software developed in the Mainland has been highly competitive and
increasingly adopted in Hong Kong with a number of tech giants like, Alibaba, Baidu, Huawei,

Tencent, Xiaomi, Kingdee, etc.

6.15  The advanced technology knowledge and skills from Mainland China are instrumental for
students to better integrate into the opportunities brought forth in GBA cities, which in turn the
technical workforce will strengthen Hong Kong’s roles and functions as a springboard between the

Mainland China and the international markets.

Develop interdisciplinary curriculum to equip students of non-IT disciplines with IT and

Technology knowledge and skills

6.16  Intoday’s technology-driven economy, Training Board considers that IT skills are one of the
generic skills that students must be possessed in order to stay competitive in the workforce. In this
connection, interdisciplinary curriculum should be developed to equip students of non-IT disciplines

with basic IT and technology knowledge and skills, particularly learning to code.

6.17 It is recommended to introduce basic concepts of coding and applications of technologies to
all students even they are not related to IT discipline. Learning the basics of coding not only letting
students get familiar with the foundational building blocks of computer programming, it also allows

students to develop problem solving skills and foster their own creativity.

Offer more project-based and authentic learning experience

6.18  Project-based learning gives students the opportunity to develop skills and knowledge
through engaging them in problems and situations they may face in the real working environment.
To facilitate students to acquire the necessary skills and knowledge needed for innovation and
technology development, authentic learning experience should be prepared and created to train up the

critical thinking and research and collaboration skills.

6.19  In order to nurture students with hands-on practical IT and research skills through successful
implementation of project-based learning, teachers and mentors are required to coach more but at the
same instruct less so as to embrace students to discover more about their competencies and problem-
solving skills. Good ideas and solutions could come from students instead of traditional lectures,
teachers are required to plan in details by identifying an appropriate problem in related to innovation
and technology development, reviewing each step required to solve the problem and using those steps

as project-learning activities with checkpoints and manageable timelines.
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6.20  The project-based learning approach will be able to inspire and develop life-long learners as
students will be engaged deeply with the real-life problems and motivated to find out practical
solutions themselves. The ultimate outcome is expected to achieve that students will end up enjoy
understanding the solutions through applications of technologies as much or more than teachers want

them to know.

Be forward-looking in equipping students with future skills and competencies required

6.21  In the face of today’s rapidly changing and highly technological advancement, the Training
Board recommends that training institutions should prepare students for jobs that might have not been
created at the moment, for technologies that have not been invented, and also to solve problems that
have not been seen or anticipated. It is important for training institutions to be forward looking and
get prepared for the knowledge and skills that students will need to thrive in the future.  Close
collaboration with tech-savvy companies is therefore crucial for institutions to understand the future
skills needed and identify skills gap to train up students to be future employees in the innovation and

technology sector.

6.22  Apart from hard skills, training institutions should develop students with creativity,
imagination, curiosity and resilience. They will have to be educated to be respect and ethical,
appreciate the ideas and values of the others and also to cope with failure and rejection when

developing innovative products and solutions.

Provide In-Service Training on IT Certificates recognised in Mainland China

6.23  As more and more companies are using software and solution from the Mainland China, the
demand on professional certifications recognised in Mainland China are on the rise. Training
institutions should provide more training to IT practitioners to assist them in gaining professional
recognition of their qualifications and making them more competitive and employable in the market

by learning hands-on practice of the Mainland China’s software and solution.

6.24 It is also necessary for IT practitioners to keep abreast of the advanced technology
development in the Mainland China in order to avoid lagging behind the other GBA cities in

developing innovation and technology skills.
Offer Upskilling and Reskilling Training
6.25  Training institutions should continue to organise training to help individuals enhance digital

skills and adapt to use digital tools, especially for those who work in traditional jobs to cope with the

automation and digital transformation.
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Promote the programmes to parents by collaboration with leading companies

6.26  Apart from promoting innovation and technology related programmes to students and
teachers, parents are key influencers of young people’s career and subject choices. Training
institutions are advised to proactively promote the innovation and technology related learning

journeys to parents.

6.27 The training institutions should work with leading companies in the innovation and
technology sector to promote the promising careers that happening in various industries in order to
spark interest from parents. By doing so, parents could exert a much more direct influence on their
children’s career choices by advising them to study science and technology subjects and pursue in

innovation and technology related career pathways.
Embrace teachers with innovative mindset

6.28 In order to empower the young generation to develop a mindset that encourages creativity
and embrace adaptation, training institutions should inspire teachers with innovative mindset of

successful entrepreneurs and inventors.

6.29 By nurturing teachers with innovative mindset, teachers will be able to lead high quality
project-based learning and focus on fostering students’ innovation by strengthening critical thinking,
creativity, curiosity and deep understanding as well as questioning skills in the curriculum as the key

learning outcomes, which are all important attributes for innovation and technology personnel.
Industry

Promote innovation and technology achievements in Hong Kong

6.30  The industry should work together to promote the local innovation and technology
achievements to the public and showcase how their research and development efforts have a
significant impact on the economic prosperity and the quality of life being enjoyed by members of

the public.

6.31  With the enhanced reputation of the innovation and technology sector in Hong Kong, more

young talents will be attracted to join the sector and stay in the profession.

Support community events in innovation and technology development

6.32  The industry should also provide more support to community events to let the young

generation to experience technology achievements and cutting-edge innovations in Hong Kong, in
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turn attracting more students to study in STEM related subjects.

6.33 As a long term recruitment tool, the industry will be able to bring together the young
generation who are already interested in innovation and technology and cultivate an innovative pool

of talents to serve the industry.
Employers
Share best practice and innovative products

6.34  Employers are encouraged to share their best practices to their employees and industry
partners on innovation and technology development. Sharing best practices can help companies

identify knowledge gaps, improve efficiency and productivity and encourage leadership.

6.35  The Training Board considers that sharing best practices and innovative products will help
company nurture an innovative learning culture through knowledge sharing tools and social media
networks to attract more talents and adapt technological change and boost up employees’ performance.
Particularly, research and development activities heavily rely on innovative and creative ideas where
employees can share their brainstormed ideas and access freely to right information by integrating

best practices to business processes.
Offer intensive on-the-job training to employees and invest on employee development

6.36  Employers should invest more in employee development such as training the workforce on
new technologies and strategies or provide skill-based on-the-job training to improve work

performance.

6.37  On-the-job training to employees will result in improved employee performance on
innovation and technology and it is expected that it will positively impact business growth and

generate profits for the companies.

Partner with training institutions to offer more support to R&D professionals with business

and market sense

6.38 In order to effectively commercialise the research results, employers should partner with
training institutions to offer more support to R&D professionals to equip them with business and
market knowledge. More proactive support from employers would be crucial to combine research
activities with production activities of companies so as to improve the quality of research activities
and implement feasible innovation projects or solutions based on the research and technological

development results.
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Implement flexible work arrangements

6.39  Flexible work arrangements have become a hot topic in modern workplaces due to COVID-
19 pandemic. More companies are implementing flexible work arrangements with a view to
enhancing employee satisfaction and retention, increasing recruitment flexibility, reducing operating

costs .

6.40  Young innovators prefer to have virtual and flexible work arrangement permanent, however,
it is also advisory to have regular face-to-face interactions and meetings to strengthen mutual trust

and connection between team members for innovation and technology development.

Apply the Government funding schemes

6.41 Employers are advised to proactively apply and utilise the Government funding schemes to
maximise their resources for innovation adoption. With the funding support from the Government,
employers are able to implement innovative solutions and digital transformation by adopting different

technologies to strengthen their competitiveness and cope with the challenges.

6.42  Employers should make use of the Innovation and Technology Fund to upgrade their
technological level and develop innovative ideas to their businesses and there are different
programmes that worth considering for nurturing technology talents and facilitating technology

adoption:

e Research Talent Hub — funds engagement of innovation and technology talents to conduct R&D
work

o Reindustrialisation and Technology Training Programme — funds staff of local entreprises to
receive training in advanced technologies, especially those related to “Industry 4.0”

e STEM Internship Scheme — subsidises undergraduates and postgraduates taking STEM
programmes in local universities to enrol in short-term innovation and technology related
internships

e Public Sector Trial Scheme — funds production of prototypes/ samples and conducting of trials
in the public sector

e Technology Voucher Programme — supports the use of technological services and solutions by
enterprises and statutory bodies to improve productivity, or upgrade or transform business
processes

e Re-industrialisation Funding Scheme — subsidises manufacturers to set up new smart production

lines in Hong Kong
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e Innovation and Technology Fund for Better Living — funds innovation and technology projects
which will make people’s daily living more convenient, comfortable and safer, or address the

needs of specific community groups
Employees
Be life-long learners and be persistent

6.43  Life-long learning is key to success for employees to maintain a competitive edge in new
technologies and grow through continuous application of knowledge and experience. In fact, lifelong
learning requires embracing opportunities to learn and put into practice. There are different ways
to achieve lifelong learning such as self-motivated learning through online learning platforms, books
and training. It could be in another form of professional learning through networking and industry

news and pursuing professional certification and qualifications.

6.44  In addition, grit is also vital for success in innovation.  Grit is the passion and perseverance
for very long-term goals which is an important attribute for innovators to drive forward through
overcoming failures. Grit could be nurtured and developed and young innovators should develop
their true grits to learn from mistakes and failures to follow the path and have the motivation and

confidence to bounce back from failures.

Broaden own horizons by exploring different opportunities

6.45 Innovation values new ideas and different perspectives. Employees should grasp different
opportunities to broaden their horizons to experience innovation and technology development in other
GBA cities and countries.

6.46  Through the first-hand observation and experience, employees could make significant
contribution to the innovative development and explore the potential business opportunities brought
to companies.

Be innovative at work and engage in more projects in building up experiences

6.47  Employees should be innovative at work by identifying problems at an early stage to make

operations more efficient, enhance management processes and expedite decision making.

6.48 Employees are recommended to engage in diversified projects and gain more skills and

experiences to build up their own technology capabilities for future development.
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Be mentors at workplace to share and cultivate innovative culture

6.49  Motivation to innovation and technology will be further strengthened if employees care about
the well-being of their younger colleagues, their organisations and in turn their communities, which
will be more than just getting a good job and an attractive income. Being mentors at workplace will
provide employees with a sense of contribution and ownership to lead the innovative projects and

research results.

6.50  Employees should consider themselves as one of the drivers to cultivate innovative culture.
Building up an innovative culture will facilitate innovative ideas and processes as well as make people
more engaged and productive. Employees should work hand in hand with employers to create

innovation and make the difference for the industry and for the community.

Be proactive and develop problem solving skills

6.51 Apart from the technical skills needed for the innovation and technology development,
employees should possess proactive problem solving skills to anticipate and resolve challenges
independently. In this connection, the employees should be more proactive in using data to analyse
the root cause to problem and seek a favourable solution for business prosperity. Establishing
positive rapport and building strong relationships with the whole team are key attributes that

employers are looking for innovation and technology professionals.

Develop genuine interests in innovation

6.52  Employees with genuine interest in innovation will have the motivation and desire to deeply
understand the current technology and explore new technologies themselves. Employees, especially
fresh graduates, who wish to join the sector, should consider their interest areas before pursuing a
career choice which can lead to professional success and personal satisfaction.  In addition, fresh
graduates should have to know that not everyone needs to be entrepreneurs. There are many people
who are succeeding in contributing their skills and knowledge into work that could also make a
difference to the sector, especially, for those without entrepreneurial spirit to take risks and invest

their lives in creating businesses and growing businesses.

6.53  Learning how to learn is also an important skill that employees should have, regardless of
their job types, as people will have to proactively solve problems when they encounter challenges in

this ever-changing business environment.
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Appendix 1

Membership of Innovation and Technology Training Board

Chairman
Mr LAI Kai-tung Robert

Members

Dr CHENG Chung-ngam Rocky

Ms FUNG Ka-po Karen

Mr HO Wai-kwok Argon

Mr KAM Wai-ming

Mr KWOK Ngok-wing Jimmy

Dr KWONG Kwok-wah

Mr LAM Heung-yeung Herman

Ir Dr LAU Ming-ho Ritz

Mr LEE King-chung

Mr LEE Sai-yin Patrick

Mr LEUNG Yip-hung

Mr LIO Weng-tong Felix

Prof MENG Mei-ling Helen

Ms NG Gracie

Mr SHEU Chun-fat Fred

Ir Dr TAI Kin-hon Samson

Mr TANG Siu-kun Stephen

Dr YAU Oliver

Mr YEUNG Chi-hung Johnny, MH

Mr PUN Si-keung Jason (since 19 December 2022)
Mr WAH Kwok-kee Gavin (up to 18 December 2022)
Mr CHAN Hon-kwong Boer (up to 30 June 2022)

Mr LEUNG Siu-kwun Alexander (since 18 July 2022)
Mr LI King-lok Kevin (up to 30 June 2022)

Ir Dr HUI Yan-keung John (since 15 August 2022)

Dr LEUNG Hing-pong Joseph (up to 14 August 2022)

Secretary
Ms CHAN Chung-man Gaby (since 19 September 2022)

Ms LEUNG Kin-tsui Jessy (up to 18 September 2022)
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10.

11.

12.

13.

Appendix 2

Terms of Reference of 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.

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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Appendix 3

Membership of Working Party on Manpower Survey

Convenor
Mr LAI Kai-tung Robert

Members

Dr CHENG Chung-ngam Rocky

Ms FUNG Ka-po Karen

Mr HO Kwok-wai Argon

Mr LEE King-chung

Mr LEUNG Yip-hung

Mr LIO Weng-tong Felix

Ms Gracie NG

Mr SHEU Chun-fat Fred

Mr TAM Kwok-kiu Edwin

Mr WONG Wing-kwan Ivan

Dr YAU Bun

Mr PUN Si-keung Jason (since 19 December 2022)
Mr WAH Kwok-kee Gavin (up to 18 December 2022)
Mr CHAN Hon-kwong Boer (up to 30 June 2022)

Mr LEUNG Siu-kwun Alexander (since 18 July 2022)
Mr LI King-lok Kevin (up to 30 June 2022)

Ir Dr HUI Yan-keung John (since 15 August 2022)

Dr LEUNG Hing-pong Joseph (up to 14 August 2022)

Secretary
Ms CHAN Chung-man Gaby (since 19 September 2022)

Ms LEUNG Kin-tsui Jessy (up to 18 September 2022)
Terms of reference of the Working Party on Manpower Survey

1.  To review the scope of the survey and sample size.
2. To advise on the sampling plan and design of the survey questionnaire.
3.  Toreview and prepare the survey documents.

4.  To advise on the formulation of recommendations in the light of the survey findings and
business outlook of the economy.

5.  To advise on the draft survey report to be submitted to the Innovation and Technology
Training Board for endorsement.
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Innovation and Technology

Research and Development

Employees

Full Time Employees

Freelancers

Vacancies

Vacancy Rate

Average Monthly

Remuneration Package

Appendix 4

Definition of Terms

“Innovation and Technology” refers to those technologies that create
new user experience or improve product performance that bring

social and economic value.

“Research and Development 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.

“Employees” refer to persons who are under the payroll of the
sampled establishment / company for the specified job, disregarding
whether the employees are deployed to work in other places

(including the mainland of China).

“Full Time Employees” refer to those working full-time (i.e. at least
4 weeks a month, and not less than 18 hours in each week) under the
payroll of the establishment. These include proprietors and partners

working full-time for the establishment.

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.

“Vacancies” refer to those unfilled, immediately available job
openings for which the establishment is actively trying to recruit

personnel at the time of survey.

“Vacancy rate” refer to the vacancies as a percentage of the total

number of employees and vacancies.

“Average monthly remuneration package” refers to the average
monthly remuneration package during the past 12 months before
enumeration, including basic salary, overtime pay, cost of living

allowance, meal allowance, housing allowance, travel allowance,
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Turnover Rate

Postgraduate Degree

First Degree

Sub-degree

Diploma / Certificate

Secondary 4 to 7

Secondary 3 or below

commission and bonus. It is an average figure among employees

engaging in the same principal job.

“Turnover rate” refer to the number of employees left as a percentage

of the total number of employees and vacancies.

“Postgraduate degree” refers to a higher degree(s) (e.g. master
degree) offered by local or non-local education institutions, or

equivalent.

“First degree” refers to the first degree(s) offered by local or non-local

education institutions, or equivalent.

“Sub-degree” refers to the Associate Degree, Higher Diploma,
Professional Diploma, Higher Certificate, Endorsement Certificate,
Associateship or equivalent programmes offered by local or non-local

institutions.

“Diploma / certificate” refers to technical and vocational education
programmes, including Diploma / Certificate courses, Diploma of
Foundation Studies, Diploma of Vocational Education and

programmes at the craft level or equivalent.

“Secondary 4 to 7” refers to the education programmes under the
Hong Kong Certificate of Education Examination (HKCEE), the
Hong Kong Diploma of Secondary Education (HKDSE)

Examination, Diploma Yi Jin, or equivalent.

“Secondary 3 or below” refers to secondary 3 or below, or equivalent.
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Headquarters (Industry Partnership) #3835 & (17 ¥4 1E)

30F, Billion Plaza Il, 10 Cheung Yue Street, Cheung Sha Wan, Kowloon, Hong Kong
EBNERDEBRMVHELIOREREIS 28301

www.vtc.edu.hk

ITTB MPS (2022)

1 April 2022

Dear Sir/Madam,

The 2022 Manpower Survey of the
Innovation and Technology Sector

The Innovation and Technology Training Board (the Training Board) of the Vocational Training Council (VTC),
was set up by the Government 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
2022. I 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:

(@)  The Questionnaire;

(b)  Explanatory Notes (Appendix A);

(c)  Description for the Principal Jobs (Appendix B); and

(d)  Types of Training under Column (G) of Part I (Appendix C).

The VTC has appointed Mercado Solutions Associates Ltd. (MSA) to assist in conducting the above survey.
During the survey period, the enumerator of MSA 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 MSA via fax (2538 8123) or
email (ms@mercadosolutions.com).

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

The 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. LI of MSA at 2538
8150.

< In case you want to approach VTC directly, please contact Mr. Edward CHAN of VTC Manpower Survey
(Statistical Team) at 3907 6862.

Yours faithfully,

N

(LAI Kai-tung, Robert)
Chairman

Innovation and Technology Training Board

Encl.
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Serial No.

CONFIDENTIAL B BB % BT R
WHEN ENTERED WITH DATA ® X

VOCATIONAL TRAINING COUNCIL

\/ TC

THE 2022 MANPOWER SURVEY OF THE INNOVATION AND TECHNOLOGY SECTOR
Bl R K202 N THE

The 2022 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) Research & Development (R&D)2 and

(ii) Information Technology (IT).
Please provide the information of your establishment as at 1st April 2022 by answering the questionnaire. Thank you.

AT RRH | 202248 A 7 SRS AT R RSTER » MR s R A A RIS T e
BRI HEE

() WEEpESEE K

(i) FERHE BT -

Bt EHEIRIE20224E4 B 1 H I A ST B IR o S aTE -

Notes: 1 “Innovation and Technology™ refers to those technologies that create new user experience or improve product performance
i that bring social and economic value.

BT FIHE G RE S i At B R A (B (H A B IR 17 = A SR B R E A siaE I -

2 “Research and Development” 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.
T BTG (F AR LA TR BT LI o 2526 T FY T 28 iR FET B it i ~ FE /72 R
JHEE -

Establishment Information

PR

(For official use)
NATURE OF BUSINESS: Industry Code
EBHE

TOTAL NO. OF PERSONS ENGAGED:

& B 48 N %

Details of Contact Person*

ETIN=E

NAME OF PERSON TO CONTACT: POSITION:

T YNTE B
TEL. NO. : - FAX NO. :
@i B 3 2
E-MAIL :

T 5

* The information provided will be used for the purpose of this and subsequent manpower surveys.

PTEE LT R HBA T B/
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Survey Reference Date : 1st April 2022
GiET A 2022 4H1H

Part I - Manpower information
F—HEty - AJER
Please complete columns ‘B’ to ‘G’ of the questionnaire according to the list of principal jobs by referring to Appendix B for job

description of individual job.

ARSI R P EERS - WS H K BAR SRR LIFRIAGHE RN & B £ G -

Principal Jobs (Full-time employees) ¥R (HEE)

(A) (B) © (D) (E) (F) (G)
Principal Job No. of No. of Average Monthly | Preferred Level of | Preferred Years of | Training Needs
F RS Full-time Vacancies Remuneration Education Relevant Experience of Full-time
(See Appendix B) Employees as at Survey Package Employees
(SR B) as at Survey Reference IBEEEEN lBEEEEN in the Next 12
Reference Date Date & A HERE HRELE - Moriths
ease select up to|
Cod
T4t »,O—u,e Co ud : Co ud : three options)
. 4ok 4wt 4Rt
FESERT H HH#ARy 1 $90,001 or more 1 Postgraduate Degree 1 10 yrs or above B
H2BES ZEHIER A BAZE 40 +AEL K+ —{E A
2 $50,001-$90,000 2 First Degree 2 6 yrsto less than 10 yrs 2B g BNy
AR 3 $30,001-$50,000 S NEEHHEUT 4R
4 $20,001-$30,000 3 Sub-degree 3 3 yrs to less than 6 yrs - ;:' F'ﬁ;
5 $10,001-$20,000 (e.g. Higher Diploma) SEENEUT (@S re =)
6 $10,000 or below BIEA 4 1 yrto less than 3 yrs
o . LR 4 Diploma/Certificate —EFEZEDT
Please entera zero 0" inthetboxif] - ST S8, 5 Less than 1 yr Code
Job| . S . 5 Secondary 4 to 7 —EDT SHIL
Coge iﬂ)ﬁﬁfgﬁﬁ/?ﬁﬁ » FHIETTRE A e 6 No experience (Scc&Appcndlx Q)
I Air HA 0 6 Secondary 3 or below fEE AR ES (2B %C)
K P=EBLN
1Job Title A (2 employees and 1 vacancy)
o S B cxmakfEEe 2 ! 3 2 ! 021 05

(A)  Research and Development HfZCEERHE$
“Research and Development 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.

W2 B ST 1F T AR LA TRBIE AT LIE o 2525 T 1FY HHE R /B Al X B i i~ T2/ BB ARk -
Research and Development (Non-IT related) BFZ7EE5HE (ELEARERAHED)

R&D Researcher ; R&D Scientist ; R&D Engineer
001 |FAEEIHSE B - DFERIEER - UFE TIZAT

R&D Technician
002 | I8 HIIT &

R&D Assistant
003 | FAEEBIER

Research and Development (IT related) BT5TEARES (EERRIFHRR)

R&D Researcher ; R&D Scientist ; R&D Engineer
051 |FEEIHE B - DFERIEER - UFE TIZAT

R&D Technician
os2 | s R &

R&D Assistant
053 | it EEEIEE

(B) Information Technology &&RfHL
General IT Management 8 & RHE B3

Head of IT

101 | FAEHEE

—_

Chief Technology Officer (CTO)
102| E RO HER:

Software Development Bt{H:555%

Systems Development Manager
201 | 4P A

Systems Architect
202 | BB ZeAHEN

Project Manager
203 |H EH £

Systems Analyst
212 | B He ot

Business Analyst
213 | SEBATE

Analyst Programmer

214 | 53 tE B

Programmer
205 | AR HE
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Job
Code]
ML
Eb

204

207

20,

[=3)

A) B) © D) E) ¥) G)
Principal Job No. of No. of Average Monthly | Preferred Level of Preferred Years of Training Needs
F RS Full-time Vacancies Remuneration Education Relevant Experience of Full-time
(See Appendix B) Employees as at Survey Package Employees
(SEfEB) as at Survey Reference BREEEW BREEEN in the Next 12
Reference Date Date 5 H SRR TEREES @l Morithst
. Code Cod Cod case select up to
FEgEET A HHARY 1 $90,001 or more 1 Postgraduate Degree 1 10 yrs or above .
eRER 22 A Eua BFgE AR +EESRLL | Fo+—MEH
2 $50,001-$90,000 2 First Degree 2 6 yrs to less than 10 yrs EXEAH= ]
N 3 $30,001-$50,000 BRI ANEEHELT g}llﬁgﬂééﬁ'ﬂ‘z
4 $20,001-$30,000 3 Sub-degree 3 3 yrs to less than 6 yrs 8 ':' ﬁﬁ;
S $10,001-$20.000 (e.g. Higher Diploma) SEEENELT (TR % =TH)
6 $10,000 or below Bl 4 1 yrto less than 3 yrs
Please enter a zero ‘0’ in the box if] Eay 4 Dip ¥omgé(3£n1ﬁcate —EE=AEDT Code
no employee/vacancy. 5 g:{c%é;ﬂj 07 3 lfzs_i;a%l o ET
ﬁﬂ/iiﬁ{,@;\'/% o SRR qjmiqrjyt 6 No experience (SeiAppendix C)
HHA 0 - 6 Secondary 3 or below JEHRR E (2T 8%C)
R=EBIT
Software Development $R{4-5 &%
UI/UX Designer
H PSR ~ P Regska i

Software Quality Assurance Specialist ; Software
Quality Assurance Engineer

O E R EH T HE - R HARE TR

Software Product Engineer

B EE L TAZRR

210

Technical Writer
HilTEERE

21

—_

Computer Game Designer / Artist / Developer ;
Computer Graphic Designer / Artist ;

Computer Animator ; Web Graphic Designer ;
Visual Effects Designer

B ESEGT B Rt A B A -

BSE GGt 8 R 8 - BIEEEETE
WY E R Gt~ SRR et Rl

Communications and Networks 3EsR & 484%

301

Network Manager
R sE

302

Mobile Network Engineer
SEhaEEs TAZAT

303

Network Engineer

AEss AR

304

Network Administrator
PEEERER

IT Security &EEZE

40

—_

IT Security Specialist ;
Information Security Specialist

Etillrdnere S CC S s S £l

407

Cybersecurity Specialist
WREEHTHER

Technical Services FZiTIRES

403

Systems Programmer (Servers) ; Cloud Engineer
ZaiesEREE ()~ ERtE LR

404

Services Support Manager

i S PR

405

Service Engineer

% A2

406

Service Technician

MRS H &

Data Management S

801

Data Scientist

BUERIERS

802

Database Administrator ;
Data Warehouse Specialist ; Database Designer

S EEHE - BiRamE R - BiEER A
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Job)
Code
HfL
B b

50

ot

504 |5

505

506

(=)
(=1
—_

602

A) B) © D) E) (F) (&)
Principal Job No. of No. of Average Monthly | Preferred Level of Preferred Years of Training Needs
F RS Full-time Vacancies Remuneration Education Relevant Experience of Full-time
(See Appendix B) Employees as at Survey Package Employees
(SEIfEB) as at Survey Reference BREEEW BEEAW in the Next 12
- Reference Date Date 5 H SRR HEEEE *l Moriths .
N Code Cod C d ease se ef:t up to
FEgEET A HHARY 1 $90,001 or more 1 Postgraduate Degree 10 yrs or above B
EREE 7 A ENS e A +¢1zu E AR+ —EH
2 $50,001-$90,000 2 First Degree 2 6 yrs to less than 10 yrs EX A=
AR 3 $30,001-$50,000 BRI ANEEHELT |4k
4 $20,001-$30,000 3 Sub-degree 3 3 yrs to less than 6 yrs N r:' ﬁ%;
5 $10,001-$20,000 (e.g. Higher Diploma) SHEENEMUT (MRS =IH)
6 $10,000 or below Bl 4 1 yrto less than 3 yrs
Please enter a zero ‘0 in the box if] LT 4 Dip IOmd)i(:gSnlﬁCate TSR Code
no employee/vacancy. 5 Se/cjréary 4t07 3 l;ezs‘i;l\a%l r ok
ﬁﬂ/iﬁ{gg\'/% Lo BEETRE A Uzt 6 No experience (SeeAAppendix C)
A0 6 Secondary 3 or below JEHRR E (2RilfT8%C)
R=EBIT
Infrastructure and Operations Support FEZEFIFRIETE

IT Operations Manager

FANRH R A

IT Operations Supervisor ;
Operations Support Supervisor

FANRHURE LA - BB TR

Computer Operator ; Systems Operator

BEIERER - 28R ER

User Support
HFE %

IT Education and Training ZRZE K34k

Professor ; Lecturer ; Training Officer

by~ ST~ HIEET

IT Trainer ; IT Instructor

RIS R - BRI R

IT Sales and Marketing ZEHEHGSE R THERE

701

IT Sales Director / Manager ;
IT Marketing Director / Manager

‘k*ﬂﬂ&fﬁ%ﬁ%ﬁﬁ/ KT
BB A4

702

IT Sales Representative ;
IT Marketing Representative

BRSO B AR - EERRHETTSHE

703

IT Product Promotion Representative

FENEHE R AR

Other Relevant Staff EAiEEHE T

For Official use
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Part II
BB

Other staff
HEthgT

1. Please indicate how many freelancers and personnel from outside contractor are working in the area of Information
Technology as at Survey Reference Date.
SAEE AT H I RSB EERCTAE #9E I TIEE R ESMIAFERIE T -

Seconded from outside contractor

Post (Please refer to the principal job in Part I) Freelancers” (In full-time equivalent)
Wi B H— B2 ) TR HINIATIIRE (A2 BUAEE 5

#  Afreelancer 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.

TEHILIEE ) 15 e 1 RATEBRIGHIA L o EHILEZ AL AR ~ 8278 A IR

New Recruitment

HEER

2. Please state the number of full-time employees newly recruited in the following areas in the past 12 months.
Y BEAFHESE T (A A AR T LI F e g n e e 8 A% -

Research and Information
Development Technology
THoEEEREES EaRHL

(a) Total new recruits

FHHSGE N

(b) Number of new recruits from

g RET - KE

(1) an Research and Development / Information Technology
position from another company

EEmEl: R O Gl e L 7R

(i1) fresh graduates of Information Technology / Research and
Development related discipline

e G\ e O s i Bl e O

Employees Left
& BRI

3. Please state the number of full-time employees working in the following areas who have left in the past 12 months.
Y EAEFEEE T {EH AR T Y aEE R <= ke 5 8 -

(a) Research and Development (b) Information Technology
bseEApESE HaRH
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Major Difficulties Encountered in Recruitment

FEE ARSI

4. Please indicate the difficulties encountered in recruitment of full-time employees of your establishment in past 12 months.

et AR E TR A R e SR ATE SR -

[] (a) No recruitment was taken place
NeZ=Eick
[] (b) Recruitment was taken place and did not encounter difficulties
FHEES - W8 H B E RIS H
(c) Recruitment was taken place and the difficulties encountered were: (You may tick “v” one or more options.)
HiEE » FUBAFIREER @ (TR V7ESR—H - )
(1) Candidates lacked the relevant skills/experience

JERCE I AR R 4CBR

(i) Candidates lacked the relevant academic qualification and credential
TERE R BRI N SR AR

(iii) Candidates' language skills (including Putonghua) were not up to expectation
FEEEESCRE ) (EFEMEHEEE) K

(iv) Candidates found the remuneration package not attractive

TE BB w0 R 5 |

(v) Others (please specify)
HoAth, (FEEREH)

O O o o O

Research and Development

CiEakt

5. Does your company engage in Research and Development work*?

HAFHE GBI BB ey TE* ?

[INo 2 [ Yes &

L L» (1)  Please indicate how many employees (in full-time equivalent) are
Please go to question 6 engaging in the area of Research and Development work*.

Sl 6 b FEA BB T B T - O 2B 35D

(i) Please indicate the type of Research and Development work* your establishment is engaged in.
(You may tick “¥"” one or more options.)
R B A TR BRI AR SRR T E* o (W5 Y BES—IE - )
|:| (a) Information Communications Technology
- GCul&i s
|:| (b) Biomedical Technology
Ve
[ ] (¢) Electronics

=
E=A

(d) Green Technology
ERERHY
(e) Material and Precision Engineering
i Kol E e
() Financial Technology
BRI
|:| (g) Digital entertainment/E-sports
BT B
[ ] (h) Smart Living
BEAE
[ ] (@) Others (Please Specify)
HAth (FFEEH)

* ‘Research and Development 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.
LB ETEE T A VERE LA TR BIEERY T « 1548 T{FAY HHIE R S 2 v ~ R/ 2 1A 28 -
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Expected Change in the next 12 Months
SRR 8 R THEAZE (b

6.  When comparing with now, please indicate the expected change in the number of employees working in the following
areas of your establishment and its percentage changes in the next 12 months. (Please tick in the box as appropriate)
MHERBAE - Sl BATHERRTZE AR NI LR & TR H R H T th 2 FHIHEAL -

GETEEE VRS P B v 75%)

(1) Research and Development employees (i1) Information and Technology employees
A YN S HARPHIAA
(a) Increase (a) Increase
e + Vo e i Vo
|:| (b) Same |:| (b) Same
(c) Decrease (c) Decrease
Lo - Vo Lo - Vo
(d) No relevant personnel |:| (d) No relevant personnel
EMEET AR AT
7. Is your company an Innovation and Technology products and services supplier or a communications services company?

(Please tick in the box as appropriate)

HAFENE A — R B fn s s (e e B R IR 2 F1? GRAE SRR R v 75%)

D Yes ‘&

L» (1) Please indicate your views on the expected change in business situation of your establishment in the next
12 months and indicate the reasons leading to the change.

sfat EAEEEHE RS ZEA 2 ERIRI AV B LAV -

[ ] Better (Please state reasons
BE (FHRHAEA )
[[] Stable
[[] Worsen (Please state reasons
B s et R )
[ ]  Uncertain
FEE
[INo &

Lb (i) Please indicate your views on the expected change in IT requirements (e.g. demand on capabilities of IT
infrastructure, systems, solutions or services, adoption of IT skills, etc.) of your establishment in the next
12 months and indicate the reasons leading to the change.
st BAEMEH RR T8 A B ERBEERR B0 E AR « 248 R 8%
RETHECR B RN HS R RE M FH 50 8 b S B LRV JRIA -

D Increase (Please state reasons

| (A )
[ ] Same
[] Decrease (Please state reasons

D GARHIRR )
[[]  Uncertain

FEE

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

&5 Z#EE -
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Appendix A
BT 8% A

The 2022 Manpower Survey of the
Innovation and Technology Sector

BT R FHE 22022 N 13 &

Explanatory Notes
i &
Part1
S8
1. Principal Jobs - Column ‘A’
FEREE — A W
(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.
SR AR BEIUEARY SRR EEE o AREEEAAY IR - S5 2Rl 8EB -
(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 RS R E LI (Mf$kB) - —OHEA A" A - Al
LT g O S RN R AR
(c) Please note that some of the job titles may not be the same as those used in your establishment. Please
classify an employee according to his/her major duty and supply the required information if the jobs
have similar or related functions.
A AR A BT TREA B ERIEPTERA] - SEIRIE (R ARV E T 08 - 5 B TIE
I3 BRI ARAT - AR IR EES - SR Bt PR &k -
(d)  In the event where an employee’s duties in your company are split between two or more job titles,
please use the job title that best describes his/her principal responsibility.
W BAEEBELSHESEME » 555 M RAE S H T T AR -
(e)  Hardware/software sales employees with technical knowledge in IT products and services should be
included and grouped under the job category “IT Sales and Marketing”.
BB A &R E IR ECE R A BB BECR B N B EEE T ARG
’%&Fﬁ%?&fﬁ 1 BB 2T e
2. Number of Full-time Employees as at Survey Reference Date — Column ‘B’
g at HIHM 2 B AN ‘B 1
For each principal job, please fill in the total number of full-time 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).
FIHE BERERSGE RNV EEEERG RS (FTEREHIEE) - RIARE
EEERE BEAGABEREFANRMARE  AmEOAREHMM T THE (BFETEA
#r) e
3. Number of Vacancies as at Survey Reference Date — Column ‘C’

FESEET H Y ZE 612

‘C

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.

FIE ST H T — EEBMBAYEEEE o T Ast H IR G |, R Z AN & at H BN
RZE > JANLZIEA o R RIS A B
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4. Average Monthly Remuneration Package — Column ‘D’

(S3ERBSETl D 1

Please enter the code of average monthly income during the past 12 months for each principal job of full time
employee(s). This should include basic salary, overtime pay, cost of living allowance, meal allowance, housing
allowance, travel allowance, commission and bonus. If you have more than one employee doing the same job,
please enter the average range.

SHED W AEHE £ R 2 e 2% 12 B R & H PIHEI4RTE - S EMEEH - @i TIER
b~ ARG - BERVRRG - SRR - FRITRMS - (S RATAL - 41 SEAE S — 4R BIEERE—
FERR - AEFHCFEIA -

5. Preferred Level of Education of Employees - Column ‘E’

ERHEANAEEE B

Please enter the code of preferred level of education for each principal job of full time employees.

SEAEE’ ME A EHRERE R £ O 2 e R E AR EIEE Rt -

Definition of Preferred Level of Education:

HAENEEEENES

& “Postgraduate Degree” refers to higher degrees (e.g. master degrees) offered by local or non-local
education institutions, or equivalent.

TR AR RIS AU EIE AR B SR S 20 (E ) - REFEREERE

& “First Degree” refers to First degrees offered by local or non-local education institutions, or equivalent.

TELE ) EEAMNIEAMBAEHBRENELELG  NEAFEAERE -

& “Sub-degree” refers to Associate Degrees, Higher Diplomas, Professional Diplomas, Higher Certificates,
Endorsement Certificates, Associateship or equivalent programmes offered by local or non-local education
institutions.

"R, BIEAMEIEA SRR IEAVEIR L - SPCCE - BEECE - ecEE - B
= B irekE SRR -

¢ “Diploma/Certificate” refers to technical and vocational education programmes including
Diploma/Certificate courses, Diploma of Foundation Studies, Diploma of Vocational Education and
programmes at the craft level, or equivalent.

TIUBEE ) BRI SRR ETME L SOREE - AR SR - BECUB M TR ERY
e EFEHEEE -

& “Secondary 4 to 7” refers to Secondary 4-7, covering the education programmes in relation to the Hong
Kong Certificate of Education Examination (HKCEE), the Hong Kong Diploma of Secondary Education
(HKDSE) Examination, Diploma Y1 Jin, or equivalent.

ThuESt ) BiETUESC (EEEEETEGE  FEPEUEEH - RESURFHER
2E e NEFAERE -

& Secondary 3 or below” refers to Secondary 3 or below, or equivalent.

TR =BT ) BT =T SEEHERE

6. Preferred Years of Relevant Experience - Column ‘F’
(B B HAMHRTE P
Please enter the code of preferred years of relevant experience which your establishment requires each
principal job employees to have.

RAAEF MR B ARREE R 2 s B A HUAR A SR A Amrt

7. Training Needs of Full-time Employees in the Next 12 Months — Column ‘G’
R A (B B 0 03 4R S R G

Please enter the code showing the type of training which your company requires the full-time employees of
each principal job to have in the next 12 months in order to meet the emerging trend of the industry. For the
detailed types of training, please refer to Appendix C.

BIE G MEAGRSE - DAY BN e EEBE N 2 BiE 8RR+ ZE A B eRER
Ko DIRCETHRAVHT LSS - Sl SR By Sl 3R B - SR g #kC -
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Part I1
EE Ay

10.

1.

12.

13.

Question 1 — Freelancers and Personnel from Outside Contractor

Ml — BHEIEERIMIET

Please fill in the number of freelancers and personnel from outside contractor (In full-time equivalent) are
working in the area of Information Technology as at Survey Reference Date.

S P BAEHESET B REENRECLIEN E B LIS IR EIMIA FEN B T2 B R
BH -

Question 2 - New Recruitment

2 — ¥ (e &

L 4 Please fill in the number of new recruits who engaged in Research and Development or Information
Technology in the past 12 months.

AEAEBRE T EAN HAEE ST S AR Hrid s ay (e 5 A8 -

L 2 Please fill in the number of new recruits from a Research and Development / Information Technology
position from another company.

HEA BAFERHEET - AE S ISR T ST Bih st ERR BRI A S, -

4 Please fill in the number of new recruits who are fresh graduates of Information Technology or
Research and Development related discipline.

FEA HAFNNHER T BRSBTS B

Question 3 — Employees Leaving the Company

T3 — ff R e

Please fill in the number of full time employees engaged in Research and Development or Information
Technology who have left in the past 12 months.

AE EBEATZEANE  BAEREENF RS e R 2 2 e 2 B A -

Question 4 - Major Difficulties Encountered in Recruitment

4 — EELER N EE

Please indicate the difficulties encountered in recruiting employees engaged in Research and Development or
Information Technology in the past 12 months.

et BAFEBETEA - A S b S BE R (R BB 8 AN EE -

Question 5 - Research and Development
RIRES — W o EpaEE

(1) Please indicate how many employees (in full-time equivalent) are engaging in the area of Research
and Development work.

DieRE S SFHEE S TENE THE -
(ii) Please indicate the type of Research and Development work of your establishment

sfEt BEAFECENT TR TFREE -

uestion 6, 7 — Expected Change in the next 12 Months
16 ~ 7 Akt —{8 F T

Q6) When comparing with now, please indicate the expected change in the number of employees working
in R&D and IT of your establishment and its percentage changes in the next 12 months.
I 6) MHEIRAE > SFiEt BAFHEARA ZE H T Fe B 5% s B mi R sisny B T8 H R E
syteZ FEIHEE -

Q7) Please indicate your views on the expected change in business situation / IT requirements of your
establishment in the next 12 months and indicate the reasons leading to the change.

B 7) sEfEd HAETEHERNR A ZE A Z BRI B &R R R b R HE B RA -
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Appendix B
it #% B

The 2022 Manpower Survey of the
Innovation and Technology Sector

BB R RO 2022 FF AR &

Job Descriptions of

Principal Jobs in the Innovation and Technology Sector

Bl B B BF 5525 £ BB L (F &R

Part A — Research and Development
A Bty — WFEEpESE
Code Principal Job Job Description
i B TAFREA
RESEARCH AND DEVELOPMENT (Non-IT related) FZzEafgasEaasiis R4
001 |R&D Researcher ; R&D Engages directly in professional work of non-IT related R&D activities,
Scientist ; R&D Engineer those professionals with scientific or technological training.
FHETIR A - THEEHEE B )
25 T 2T HES BRI HB AT S S BTSSR LIRS 45 %
RSB SRV EAN R
002 |R&D Technician Participates in non-IT related R&D activities by performing scientific
ACE s g=1 and technical tasks involving the application of concepts and
operational methods, and wusually under the supervision of
researchers/scientists/engineers.
T WE R R TIEAEET - EEEABSREETTE  #
B RN A BARY I 28 TAZ T A RHER R (175 -
003 |R&D Assistant Engages directly with the performance of non-IT related R&D activities
hEsph with skilled and semi-skilled technical knowledge.
A2 EIRE RN AERART b 275 Bl T B A 7GR 5P AR RL
RIS -

RESEARCH AND DEVELOPMENT (IT related) %% £l 8% (B

BB tHEE )

051 |R&D Researcher ; R&D Engages directly refer to in professional work of IT related R&D
Scientist ; R&D Engineer activities, those professionals with scientific or technological training.
WHEtHIE A - IHEEREESR - i »
égelfrigﬂi HEFS SRR SRR TIF A B fa g e

FHE BT ISRV EE N & -
052 |R&D Technician Participates in IT related R&D activities by performing scientific and
A= technical tasks involving the application of concepts and operational
methods, and usually under the supervision of
researchers/scientists/engineers.
T WE R R TIEAEET - EEEABSREETTE  #
B RO RRFV I 38 TR HP YRS KAl (175

053 |R&D Assistant Engages directly with the performance of IT related R&D activities with

THEE B skilled and semi-skilled technical knowledge.

HE2BLRE R R BRI b 2875 Bl i B A 28R e - 2R fia Al
EOUNS
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Part B — Information Technology
B #5r — EARLF

Job Description

TAEERAA

Code Principal Job
i B0
GENERAL MANAGEMENT —RE&HFL

FEH

101 |Head of IT Focuses on strategic planning as well as manages overall IT functions

B RN including application system, office automation and communication
networks, services delivery and end user support to meet the
(incl. CIO, IT Director, IT Manager, |business/organisation objectives in the most cost-effective manner in IT
MIS Director, MIS Manager » User Organisations.
IS Director; IS Manager)
(B4 - _::ﬂﬂ&é"ﬁk E HEl | 2R ERRRH S P - B I E SRS RS AT A ERR R T
f ) _ﬂfgi; uﬂgi’fﬁ 16 - 03 : TEFIZAE - NS E B L ROmRARS - 121 HE%‘ Y%
Az Sl | ax = 5

BOBRSMAGER BEAR| o DU AR TSR B
LEkH)

102 | Chief Technology Officer (CTO) |Responsible for the technology direction and strategic roadmap of the

Bl S

(incl. Technical Director, Technical
Manager)

(BfE: feifodtls - Rinddss)

company’s products and services in IT & Communications Services
Organisations.

IR B RS R
KB SRR o

AR B - & 5N Sl SR IS Rt 7 17

SOFTWARE DEVELOPMENT &1 {:5d 2%

201 |Systems Development Manager | Analyses organisation functions and processes; designs IT applications
PSR Er s and systems, customises package solutions to meet business objectives;
manages all phases of the development life cycle including feasibility
(incl. Development Manager, study, development, implementation and support.
Software Development Manager,
Systems Manager (Applications), | S}l PN &7 TAE RARFE > %o T EE S TE MR (4 B R 4 sihl e s
Application Systems Manager) | Jroe . sy B TR A 0tBH B S TRERAY T 07 » EIEHE(TAIAT
(L © PR - pemgeng | 0 EEURIBERR ) BERSGURE R ST
. 240KCH (FERD) - TEF 2% ‘fiﬁﬁ% N Eﬁé% N ?&{T)iifﬁfﬁ\zﬁ °
&)
202 | Systems Architect Plans, analyses, designs, formulates, deploys, implements enterprise /
N paly e complex ICT solutions and services including software engineering,
application systems, database, servers/internetwork infrastructure,
(incl. IT Architect, Software information security and cloud computing.
Architect, Application Architect,
Solutions Architect, Network SR VT BEE S HETL - HOE - B AR R
et e | FURTS + CUEICEE TRE P A0t ~ TR - RS 2/ s 2
(BUFE © EENRHCEAT ~ (42 BSLERS - ZEA2E S RIS -
R ~ PR - g | PRSI AR A
Bill ~ A4S RN - RO ZEREET)
203 | Project Manager Manages specific IT development or services projects based on the
TEH H 4% user/customer requirements to ensure the implementation is on schedule
and within budget; designs the processes that enable the management
(incl. Project Director, PMO and service of various user/customer groups are satisfactory to meet the
Manager, Project Leader/Lead, company’s standards and requirements.
Scrum Master)
fRIBA= & 20K - BRI SR S 50 B AR - HECRAIISE
HES s N
o e, |f7 » REGMTS : st TH WS & I /& P - 121
) ) N EEERE KK -
212 | Systems Analyst Gathers, studies, analyses user requirements; designs, develops,
A NTER implements, enhances, tests, documents and manages application
systems. Conducts systems integration test and be actively involved

in user acceptance test.  Supports and maintains production systems.
Liaises, deals with management users and vendors.

R RN RROK © aeat ~ Fdk ~ 't~ THeko st~ o
SHETRTER 247 - 35?—?/%% 2RI - FEfd S B P BRI, -
W ~ SFFCIEERVIEFH 24 - il ~ BT PRI OLERS -
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Code Principal Job Job Description

ARk TR TR

213 | Business Analyst Gathers, studies and analyses user requirements; understands and
ETE S HTER interprets user requirements withbusiness sense, manages and

streamlines business workflow and processes. Liaises and
collaborates among management, business users and ICT technical
team.

5 BRI P ERK - BRI P /oK
B RRESEB RSN B - FEEE « EB A P& E N E
BRI T i A 1 -

214 | Analyst Programmer Assists in gathering, studying and analysing user requirements; assists

SRR A in designing applications; develops, enhances, tests and documents
applications. Supports and maintains production system.  Conducts

(incl. Programmer Analyst) user training.

(84 B0 &)
BN ~ BIEAI AT FBK - Bl & &aat © Bass ~ Theko-
SASCETER 247 - g CIENER 24 - Bl -

205 |Programmer Develops and tests computer programs to meet business needs

fElgril e according to the requirements laid down by the functional and systems
specifications; applies appropriate system and programming tools, and

(incl. Software Developer, Software | hardware to deliver cost efficient business solutions in all aspects.

Engineer, Application Developer,

Web Developer, Full-stack TRISZTIRE B R4 HRE - BASE SO B EAE . - BN SRR JE

L SR EHI 2~ TR T ELRRR: © 1% T B A

Software/Firmware Developer) B TT% -

(BUFE © kMBS A ~ B IAE

Bl ~ FEFHIBHSE B - HHEBE#E - &

Ui/ EARBHSE B - AilwBHE R ~ &

Bt 8~ i AZVE R R)

204 | UI/UX Designer Design user interfaces. Translates and documents the functional

FEFE - P RaEss%stEm requirements based on user/customer requirements; performs system
studies, analysis, design and implementation of computer systems to

(incl. Front-end Designer, Web meet user/customer business and operational needs.

Designer)

(B3 © AIIRERETED  MERETEM) (ST - RIBHFE FFEX > I MECskhrEsifs - B8]
BRI RSRAIIITE ~ o ~ axat BT - IEM P& PR
TR -

207 | Software Quality Assurance Ensures that the development process and deliverables adhere to the
Specialist ; Software Quality quality and security conventions, standards and requirements laid down
Assurance Engineer by the organisation, and/or the system specifications, whichever
T E R ETEES appropriate, and that the deliverables meet customer requirements.
A E i A A

HEPREHSERE e S R i T S TR B A SR E B2 R SR
(incl. QA Specialist, QA Engineer, Ko/ SR T e R P INE BT 2K -
Systems Auditor)
(BFE - BEREER - BEiRE
TAZAN ~ ZE AR
208 | Software Product Engineer Works on the development of innovative products and user applications;

R A

(incl. Product Engineer, Product
Specialist, Product Consultant,
Application Engineer, Application
Specialist, Application Consultant)
(BFE © S TARAT ~ EEMER
FEGHRAR - FEF TAZAT - FEFE
%~ FEFIRER)

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 S8 T E v S FE R 5 B ST RHRAY AT © B BRI N RIS =
tEE SR - TREORPTBH I E BB T S P RE -
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Code Principal Job Job Description

i By TAEERAA

210 |Technical Writer Plans, designs and writes user manuals and technical references for the

Wit & company’s range of hardware and software products; and/or involves in

the writing of promotional material and newsletters for users.
Ry /N EIHR ~ BE(E fn R ~ BT KRB P T AR ot -
/SRR EFEEER FOEH -

211 | Computer Game Designer / Artist | Designs and develops computer games or multimedia products in both

/ Developer ; Computer Graphic
Designer / Artist ; Computer
Animator ; Web Graphic
Designer ; Visual Effects
Designer

Bl Rt B Eiit 5B
%8 -~ BEGRRGETE /FE
B ; dEisEhERE T -

A H Bl R TRl ~ BUEE SRR
aTHM

(incl. Extended Reality Developer,
Virtual Production Producer)

(BUfG - AR BRI R - Rt
FEUEN)

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. Designs, develops,
configures and optimises extended reality software to meet market
and/or client requirements in virtual reality/ augmented reality/ mixed
reality.

SR BRSSP R SR S FIRAE St fpE s
R RGBT - BRINIEEIEASE - AT AR B OR S E A
Eaat (Bl ElgEest - AeUEiERGT - MHERGETBERR
at) o Bt BiE > ICEME( LIRS - DUn e iRt 5/
MR E RS IR E RIS R /B P K -

COMMUNICATIONS AND NETWORKS

RS ER

301 |Network Manager Manages the data and voice networks through which IT services are
e delivered securely and effectively to meet the organisation’s overall IT
strategy, policy and standards; liaises/ manages and network carriers and
(incl. Telecommunications Manager) |vendors to acquire cost effective services to meet business needs.
(FIFE - EEEHAEH) Translates requirements into properly engineered and tested
communication solutions as part of the overall information system in
the mixed software/ hardware area of communications/ networks
technology.
ETHEIE KaE A4S SRt 2 H R ERIEOR S - DUERF &1
TRV & SRR ~ PR © Ry SRR A s 1 R IR
o Witk EEIAGLE ALIERS - DIERT &S8R OK - EEEH, 484&
A T2 » SR & EN B &E BRI i DU &R (e &
FERST
302 |Mobile Network Engineer Architects, setups, configures, analyses and troubleshoots mobile
SRENAERS TAZAT network.
R BE - BB - T RiRE R EhaEss -
303 |Network Engineer Plans and designs new communication software; installs new networks
4% T FZEM and services; analyses current and planned network usages; and
recommends solutions to solve networking problems.
(incl. Telecommunications Engineer,
Network Architect, Network Officer, | S# K aia tfrid SR ; 2SR a4t KA BLARTS © AT Eiis K FrET
Sponparics onsuttant, Network AT ¢ e A R -
pecialis
(BFE - BN TARAT - 445288
Bl ~ 4848 E1E - Ag45RART - 5B
%)
304 |Network Administrator Administrates the applications network infrastructure and telephony
gPrRETH (voice, data, wireless) systems; oversees the design and installation of

wiring for these systems.

EHEMEGEAE B RS (50 ~ B - E85) ) BEAHA
HHVER ARG R 2
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Code Principal Job Job Description
ARk B3 TR
IT SECURITY &l {RZ

401 |IT Security Specialist ; Undertakes IT security risk assessment and audit and review on
Information Security Specialist | IT/network security, firewalls and intrusion detection; drafts the
BT RS - information security standards, policy and procedures; and ensures the
EiVERZEER implementation/work plans are always followed by the IT teams and

departments.
(incl. IT Security Consultant, IT BRSNS AR AR 5 R [ Kofs B A= A
gefourits)y Professional, IT Security | 225 ; HEE EaNIRZAEAE « BURKARFY © WEORES BB
icer 17 I R A7 3 e £ =l

(Eofs - FEH R s g, | O e e LR
PR ZHEEANR  ElrZE
)

407 | Cybersecurity Specialist Helps businesses by protecting their computer and networking systems

MR eHEER

(incl. Cybersecurity Analyst,
Cybersecurity Engineer,
Cybersecurity Architect,
Cybersecurity Consultant, Cloud
Security Engineer)

(BUFE - L A - dEE%
S TRRAD ~ 86822 2R ~ 4858
i - Bt TN

from potential hackers and cyber-attacks.

B R (SR BRI G858 2 o0 A2 AR A AR BRI A g

TECHNICAL SERVICES - SERVERS Ffigfg7#; — IR7%zs

403

Systems Programmer (Servers) ;
Cloud Engineer
R A () -

T LA

Specialises in the system support and maintenance for servers, which
enable the use of system software for improving the system performance
and quality of service. Develops and implements cloud services,
migrates existing applications to the cloud on-premises.

HERB S AGCHRNAER - ERESRAMRERIRBEER -
SR M SE N RS -

TECHNICAL SERVICES - SERVICE SUPPORT #:flifRis — 2R

404 | Services Support Manager Manages a team of Service Engineers to provide service support in
RS S 4% maintaining the service support of IT systems and networks for clients.
(incl. Managed Service Manager, B AR TAZAT > AR PRI 244845 VAR B S 4% -
Customer Engineering Manager)
(BFE * FLERBEH - BP TR
sy

405 |Service Engineer Provides services including installation of IT systems and networks,
g7 T FZEM preventive and remedial maintenance to meet company/ customer

service level expectations; provides first level troubleshooting training
(incl. Field Service Engineer, Field |to customers.
Engineer, Managed Service
Engineer, Customer Engineer) FREFT & A B EE P EORMARTS - EUIRZAEE 4 44% - TP Seddh
(B8 © LIRS 2R ~ EF94E RS © FREEE I il
" WE RS REE TR R B sRG R -

TETRAR « FUERS TH2H - %5 e
TAZHM)

406 | Service Technician Carries out services including IT systems and networks, preventive and

AR &

remedial maintenance, as directed by Service Engineer, to meet service
level expectations.

1R TARATHE R
TAVG R

PRSP EORAVIR - BRSNS 2K

o
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Code
i

Principal Job
B3

Job Description

TAiESA

DATA MANAGEMENT #i{g & HH

801 |Data Scientist Finds and interprets data sources, manages large amounts of data,
Egisy = =3 merges data sources, ensures consistency of data-sets, and creates
visualisations to aid in understanding data. Builds mathematical models
(incl. Data Science Specialist, Data | using data, presents and communicates data insights and findings to
Engineer, Data Analyst, Chief Data | specialists and scientists in their team and if required, to a non-expert
Officer, Business Intelligence audience, and recommends ways to apply the data.
Specialist)
(Bf  BOEPRR - BRI | SRR EEAERE  SO0MBEER » MirEREn—
Eﬂ?;ﬂ%ﬁ*’fﬁﬁfﬁ B SBOREAE R | g0l o 3 AT TR ELUE B AR - (RS R R - 1)
RERER) B % Y R R AR R RIS S AR A S B > AISRER > [
KPR BE RAERI 53R - W E RO R 50% -
802 | Database Administrator ; Plans and controls the set-up and maintenance of database system to

Data Warehouse Specialist ;
Database Designer

BiEEEHA - BiEaEE
X~ BURERGT R

ensure a reliable and effective system environment for the development
and operation of application systems requiring the database architecture.

R EH IR R B - SRt e E RS > DAERR S R E
% -

INFRASTRUCTURE AND OPERATIONS SUPPORT  ELiEfI#/E 712

501 |IT Operations Manager Contributes to the planning of IT infrastructure and operations
LR e p sk maintenance, service high availability and service management. Directs
and controls the operations of all equipment and systems in order to
(incl. IT Infrastructure Manager, provide accurate, secure and timely information processing to support
Computer Operations Manager, the company business; works with internal colleagues/users on system
Computer Services Manager, Data | development and technical services so as to provide efficient IT services
Center Manager) | to customers; provides vendor management.
(BIHE ¢ 1T ERpaCH - SRR
M R ASEOE BRI OKE | &R IT BUERTIERE SR A IRy e ] R MR R -
) BB BN i S S e - SR AR - 2o ROER By & SRR H R
B DMESHR A TR BRI EIEEE, F P ST 2405 %
KBS iRV A BRI E R IR G & B E G A e -
504 |IT Operations Supervisor ; Supervises shift team of operators and manages all areas of data centre
Operations Support Supervisor operations; follows through Change and Problem Management on
BRI E AT hardware, software and environment. May provide technical assistance
EEESTEE R through help desk hotline or call centre.
(incl. Help Desk Supervisor, Call BEF DI BRI AN B R EEE RO ST HIVEE - ERE
Centre Technical Supervisor) TTREM: ~ SR R PRI K R E B - m] gEde (KB ORI EES
(B34 : SRBHG EAE ~ BAHPIUT | sho R iR i < -
LFEE)
505 | Computer Operator ; Operates, monitors and supports computer systems to ensure high

Systems Operator

BHGHRIER ~ RHHR(ER

system availability and that scheduled events are executed. In small
data centres, the responsibilities also include telecommunication and
Help Desk.

1RIE ~ B ORI A0 DUEIR S S i A 2 o R THEIH
HBENERATT - A2/ NEER LA > RS MR oK B & ik
7% o
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Code Principal Job Job Description

ARk TR TR

506 | User Support Provides technical support services to internal users or external clients,
HEYE including desktop hardware, system and application software

(incl. Help Desk Representative, Call
Centre Technical Support)

(BfE - KB ERB A ~ Ll
a4k )

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.

FolAN EL P B NE % R RO SR AR B0 « 2SR b
1~ R ERIERME 285718 BHBEREE /NI, B E2 T &
FERARTRE A RE - SRR F B TR

IT EDUCATION AND TRAINING

ERRHEEE bl

601 |Professor ; Lecturer ; Training Provides education/training for pre-entry or post-entry IT personnel.
Officer
A%~ GHAT ~ IR EE RyEEIRHEESE B e ftAT SRS FIk -

602 |IT Trainer ; IT Instructor Provides training for users of IT systems.

HAREHEIGE - EREHE

e RIS E G PR AR -
IT SALES AND MARKETING EiHFEHL$HE e i 5

701 |IT Sales Director / Manager ; IT |Sets sales/marketing strategy; advises the sales/marketing
Marketing Director / Manager representatives on ways to improve their sales/marketing performance;
HilBH s E4aEL /2K maintains contact with dealers and distributors; analyses
BEERRI TS AR ES /4K sales/marketing statistics gathered by their staff to determine IT

sales/marketing potential and inventory requirements; monitors the
preferences of customers.

SOESHE TR A ASUESS ISR SE
& OB ELACHE RS R A PR R4S S TP B AU R HYSH & T
Giat > (EMEE ERHRGHE B R FEFRK BlE P
HIE4F -

702 |IT Sales Representative ; Evaluates customers’ business needs and determines areas where the
IT Marketing Representative company’s IT product/services can complement theirs; explains to
HilRHIHERTE ~ BEHRHY | customers how the IT products/ services can solve their business
HigftFE problems; checks on proper equipment installation and delivery of

services, and working with customers on future needs.
(incl. Sales Engineer, Account
Manager, Marketing Specialist) SFAd 2 P S R B R E A E] S T R E SRR i AR S RE R
(B - SHEETARNN - F S | SR EATER S & FRR A RN IR A0 o RE AR EL S 75 R
TR o ImE s R B S N - RHIE R PR
703 |IT Product Promotion Involves presenting and demonstrating company’s IT products/services.

Representative

R E R (R

S H FOREL A SRV E R E b R -
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Appendix C
B 8 C

The 2022 Manpower Survey of the
Innovation and Technology Sector

BT SRR 20224 N\ T E

Types of Training under Column (G) of Part I
F—Eb0r (G) MIPEI SRS

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

At R AR 8 BB R RRUEIRTRE K - 2 MYIgRSREA (G

Information Technology

- GillEsd

Code Types of Training/Skills  (See Page 4 for definition of each type of training/skills)
ot Bl SRARCRETE S (S H 45 R & )| S RCRE R B)

1 Basic Office IT Skills
N - S e YN 5

2 Applied Basic IT Tools for Business Processes

FARF R TR R HIE R

3 Application Development Tools/ Programming Languages
MEFAIBHS TR 4miZst =
3.1 Java/Java Enterprise Edition (JEE)
3.2 Java Frameworks e.g. Spring, Struts2, Hibernate, etc.
3.3 .NET
3.4 C/C++, C#, Objective-C
3.5 PHP
3.6 HTML
3.7 JavaScript (including jQuery, React]S, AngularJS, etc.)
3.8 CSS
3.9 SQL
3.10 Other programming languages e.g. Python, R, Kotlin, Swift, etc.
Hrf2=E=, W Python, R, Kotlin, Swift 2,

4 Object-Oriented Technology (OO)
VPR A

5 Service-Oriented Architecture (SOA)
s E 2R

6 Linux/Unix & Open Source
Linux/Unix 5258 B 2 =

7 Windows Platform Technology
REFERif

8 Web Services , XML and JSON Development
44 RS ~ XMLELJSONGH &

9 Multimedia and Computer Graphics
1R K BB SR G

10 Interactive Game Design/Development

O EhsiEEt B
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Internet/Intranet/Web Development

EER Y s e e g

IT Applications in Customer Relationship Management / Customer Engagement

Hi R EE PRI E B & P2 EE A EM

Digital Marketing and E-Commerce

ST R TR

Information and System Security

G- XIS

Database

EogEdrH

Networking/Data Communications

CERCYE vei S

Web Tools and Related Applications
HAENE T E R HARREA

Mobile Computing
B E

IT Infrastructure Library
B AR AR A R EE (ITIL)

Radio Frequency Identification (RFID) Technologies
S (RFID)RH

IT Applications in Supply Chain Management (e-Logistics, e-Procurement)
HREHE LR E A BN (BP0 ~ E8E)

IT Applications in Product Design
AR E fnaa TR IE ]

e-Learning Technology and Development

W LB B

Project Management and Design

TH HEH Rkt

Software Quality (Capability Maturity Model Integration)
WAEZR (BEIRPEVERAL(CMMI) )

Understanding IT Practice in the Chinese Mainland
r ] A SRR HRCE R

Virtualisation and Cloud Computing

R R

Data Science and Data Analytics

Eog BTl e Ayl

3D printing
3D fTH]

Extended Reality
R

Artificial Intelligence (Al)
ANTRE
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32 Internet of Things
Y4

33 Financial Technology
BRBRHRL

34 Robotic Process Automation

s 2 HBIE

35 Business Process Management
ER i E

36 Methodology and Approach involving Agile, DevOps, Docker and Containers
R E(Agile) ~ g2 7& (DevOps) ~ Ef & g5 % (Docker) M7 85 (Containers) HY J57%

Soft-skills R RE:

37 Strategic Management
RSB

38 Marketing Management
i e i e

39 Quality Assurance Skills
‘B R IREEHEE

40 Ethics and Professionalism
IBIERST B

41 Management skills and leadership Skills
EH AR AR AR

42 Business Communication Skills in Technology Sector

R P 1 iR RE

43 Problem Solving Skills
fg LRI RE

44 Other IT-related Skills
H A B AR A R R AE

Research and Development

bRt

45 Technical Skills
HERGRE

46 Management Skills
ETRRIAE

47 Knowledge related to licensing and patent application

SIS R i E 5 R

48 Research Methodology
WA

49 Design Thinking
st B4

50  Other R&D Skills
H AT SR S 1A
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Definition of Type of Training/Skills
3l %R / F7 BE T 35 1Y 35 B

Information Technology

-Gl

1 Basic Office IT Skills
N E PR R AR

Basic Office IT Skills refer to skill sets associated with the office automation tools used by office staff and students to
automate daily tasks and operation workflow. Office automation software cover word processor, spreadsheet, web browser,
email, fax, scheduler, operating system, etc.

MAEENEHEARGEEMAE AR RBENFEAEESE TR E - E£& T H » O F .
FHE. BEE - EH - M. HRES  BEREEHRE -

2 Applied Basic IT Tools for Business Processes

BRGNS T EARE A IE

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.

BRI A TGRS - f1d0 MR E TR A TR OREIS DR (S BdRBEER IR H
BEER . LOCF R SSHEI AR AR © A O SR P AR -

3 Application Development Tools/ Programming Languages
JERR® T H RiEES

Application development tools/languages are used to design and develop new custom applications or to modify or enhance
customised or packaged applications.

et RISV B RIER (T > TRE RN BN R B TS E RS ARt -

3.1Java / Java Enterprise Edition (Java EE)

Java technology creates applications running on a single computer or distributing among servers and clients on network.
Java Enterprise Edition (Java EE), formerly known as Java 2 Platform, Enterprise Edition (J2EE), is a platform-independent,
Java-centric environment for developing, building and deploying web-based enterprise applications. Java is also the
language for Android mobile development. Popular Java Application Servers include WildFly (formerly known as JBoss),
Tomcat, WebSphere and Weblogic, etc.

Java £effir AT A e t D AE S ATHINE AN © PRAEAEMILAY RS LAAT » Nl SO B 85 Ko SimlER - Java Fg
13T (Java EE), 8544 Java 2 1236HR (J2 EE) BHMILFFE » B Java Ry RvERSE: - FIR4E LRESE - MR
ALk SRR - Java 2% FHEBHSVEATE S - ERAVIavaE%EsH WildFly (8544 JBoss), Tomcat »
WebSphere f{1 Weblogic & °

3.2 Java Frameworks e.g. Spring, Struts2, Hibernate, etc.

Java frameworks are bodies or libraries of prewritten codes used by developers to create apps using the Java programming
language. A Java framework is a type of framework specific to the Java programming language, used as a platform for
developing software applications and Java programs. Popular Java frameworks include Spring, Struts2 and Hibernate etc.

Java fEZR/E—TE Java G RES AVIESR - ATHTERIESIREEIERIRI Java 12019 E & FFE?&%QZH HHERIAEE A
HITHSR 25 (S - s N\ BB TR R RS 5 OISR aIEER » (0 AR M TREA#ETT T0F - F0RM
Java fEZ275 Spring, Struts2 1 Hibernate %5 -

33 .NET

Microsoft .NET platform includes servers; building-block services (such as Web-based data storage) and device software.
ASP.NET is the server-side web application framework. Visual C#, Visual Basic and Visual C++ are popular .NET
languages. .NET framework takes the role as an application server.

o NET (EHIRY-F e e fER S es - 40Uk (A4 LERET ) NEEER: - ASP. NET ks aslmidsa e
FHHEZR - Visual C# -~ Visual Basic and Visual C++ 25 Y. NET £ - .NET framework 378 & F IR B ey A L ©

3.4 _C/Ct+, C#, Objective-C

C is a general-purpose programming language that is popular, simple and flexible. It is machine-independent, structured
programming language which is used extensively in various applications. C++ is an extension of C language and is used
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to create computer programs and packaged software, such as games, office applications, graphics and video editors and
operating systems. C/C++ is popular in systems and embedded programming. Microsoft C# is a multi-paradigm

programming language that features strong typing, imperative, declarative, functional, generic, object-oriented and
component-oriented disciplines. Apple Objective-C is the language supported by iOS and macOS.

C 2% K - R HBEHERAREES - CREERGSEMIEHLEETS  CESHEEMTREIZEM - C++
& CEsHIiER - FRAIEST B P AT ek - PIANFEY - IATERIRE - BPRIGURSREE S DURIRE 24T -
C/C+ BRI AKX LRGN ERGRIEES - MIRC# B L HAREES - BB > a5 BN &
B AR I BRI REEERYERR] - SR Objective-C /2 10S HImacOS #F £3 EAVGTERE S -

3.5 P

=

Hypertext Preprocessor is a scripting language used to create dynamic and interactive HTML web pages. A server
processes PHP commands when a website visitor opens a page, then sends results to browser.

HSCRTHRHES B — A S - ANAIESIREA G AHTMLAH - uianf EFTE R - IR &R EPHP
% MG RES RS EERESS -

3.6 HTML

HTML (HyperText Markup Language) is the standard markup language used to create web pages. It ensures proper
formatting of text and images so that Internet browsers can display them in the ways they were intended to look. HTML

is used to create electronic documents (pages) displayed online.

HTML 2R RIS HIVEEEARRCEE S o & W DAMEPR IERES ESCANIE RAVASE » DA(E Internet JBIEE 25 1T LUFE FHAA
HTHEIREM - HTML R A4 ERURAYE 73X (Hil) -

3.7 JavaScript (including jQuery, ReactJS, AngularJS, etc.)

JavaScript (JS) is a front-end programming language that runs inside a browser and processes commands. JavaScript is

used primarily in Web development to manipulate various page elements and make them more dynamic, including

scrolling abilities, printing the time and date, creating a calendar and other tasks not possible through plain HTML. It can
also be used to create games and APIs. Recent JavaScript development is mainly based on JS library or framework like
jQuery, React]JS, Angular]JS, etc. Node.js is however a server-side framework.

JavaScript (JS) /2 —MEATIRARIESE S - AIEATR ST es T = THR A< - JavaScript EZAINGEGEHAE T > DURHES
FHEETTRIFEETME BEBRENE - GfRBIhEE - STEIR R E Y - Al HE LU HA L@ aa 4l HTML #E{THY
5% - CH AT URZRAIE ST APL - 4T 5HY JavaScript Al 8% 2 (40 jQuery, React]S B¢Angular]S FEEEE
HEZE - {HNode.js fZ(ERIFHHESS

3.8

)

SS

Cascading Style Sheets (CSS) is a front-end language used for describing the presentation of a document written in
HTML. CSS is designed to enable the separation of presentation and content, including layout, colors and fonts.

CSS [z AT — TR AE Al AR RS (B S FHTML A 72 ~ FIRE IR HURE = -

3.9 Structured Query Language

Structured Query Language (SQL) is a programming language that allows for adding, accessing and managing content in

a database. It is typically used in relational database or data stream management systems.

i bE#EES (SQL) B—M4miEZsE =S - TR - ShFIAVE IR R PRI - ClH RIR B8 (R S e s
BREH ARG -

3.10 Other programming languages e.g. Python, R, Kotlin, Swift, etc.
H A2 EE S WPython, R, Kotlin, Swift#

Python is an interpreted, object-oriented, high-level programming language with dynamic semantics. Its built-in data
structures, combined with dynamic typing and dynamic binding, make it attractive for Rapid Application Development,

as well as for use as a scripting or glue language to connect existing components together. There are many Python

libraries around, Python is getting popular in machine learning, image processing, natural language processing and other
areas of Artificial Intelligence etc.

R is a language and environment for statistical computing and graphics. R language is widely used among statisticians

and data miners for developing statistical software and data analysis.

Kotlin is a cross-platform, statically typed, general-purpose programming language with type inference. Kotlin is

designed to interoperate fully with Java, and the JVM version of Kotlin's standard library depends on the Java Class

Library, but type inference allows its syntax to be more concise. Kotlin mainly targets the JVM, but also compiles to
JavaScript.

Swift is a general-purpose, multi-paradigm, compiled programming language developed by Apple. and the open-source
community. First released in 2014, Swift was developed as a replacement for Objective-C. On Apple platforms, it uses

the Objective-C runtime library which allows C, Objective-C, C++ and Swift code to run within one program.

Python B—FHEFEE S ~ MFEREANSHGEES - CHNBERRGRESREIINSRREME & - (FHE
PR TE AR P BrE DU (R A S A R AE — AV A Sk B S IR ARG 1)) - HATAR/DHIPython & - H
BiPython AEERERE - [BHGERHL - HAAGE S R G N TR RESUIRE R TT -
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Kotlin/g —f{E Javafff it FTHVAREAIIEUEE S » C th ] IR ARsERL FyJavaScript/ 4 - BEPREJavasf izl
AR - AEFETVMEREE | Kotlinfimgit i 7 AR Javaf2 sUHSAH ZL A& - U 0] DL R [ F 40T avatR SHEAR R AVEH A Tava
SRR -

Swifti2 s (5h = - IR B HEEEAMREE - RN FF20145E540 T Switti2 =555 - st AR A SRS wiftél
Objective-CHAFERAR N FIHIFE LR L -

Object-Oriented Technology (OO)
YR G

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.

e (EEIAEEHER ) BRI PR S AL - TR ARV E R & T H NI (T E AV E R Rk &
RR—(EER -

Service-Oriented Architecture (SOA)
K55 25 [ 2R A

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.
A B A (SREEARE A ) SOA ZHEsTE A= Bk FIRI(ERIZK - 23RS - Dl—4HEER T (A EEL
STV E S HIEFITEE « TERRS S m 2R REVERER T - SRR R R & o R BT AR B TT i - P P IR HH
AR EE AR I T4HE -

Linux/Unix and Open Source
Linux/ Unix FJRESFBFES

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).

TR BRIE YRR R ERES AR - WTHME R EUECR o IREEFIIER 2 AR I ER S - e gt AR - fl+
7 Linux/ Unix #{EZ4%5 -

Windows Platform Technology

EERR=Erd

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.

BV aRibret B/ NS R ESRAZIN - TRESRITEORE - SUEEORATHEE - SRRt ERE e —
JEMERENRE H #% ( Microsoft” s Active Directory )~ FIFTZZ{ELIAE - IS TR SR AHEM - TEAMRGIETE
g - DU SETEss ERVERSEERE > -8y SRS e -

Web Services, XML and JSON Development
44 _EARFS - XML B JSON Rl 3¢

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). JSON (JavaScript Object Notation) is
also often being used as the standardised file format for exchanging data in recent years.
M AR ( SOMRERIARTS ) fatfERY RS &5 m 4848 (6 2 s th R A s AR U (IO 75 (RS & T RIENE
) e Br T AR EN B R TR A O A B R A R SR SRR EE A 51 - 42 28R %5 I i Extensible Markup Language
( XML) R=IIATHRThEE - (FRESTERME RIS & Ik - AUE2E Web Services Description Language
( WSDL) - JeBEE R BpsfR gy XML » JT4ERAEE A B B R F] JSON (JavaScript Object Notation) &= «

Multimedia and Computer Graphics

Zihe K Al %

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.

RGN NS B G (B AR RS~ BE(R > SEESCE - BRI - 2 0 T USRI ECE MR o BB A B
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G~ EEREETE  Z4EEG - SRS B SO - ERR AR R

Interactive Game Design/Development

g EhEEEEt B

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.

EEFEESRTIHE © BRG] RTEREIR R R SRR AR R
TEFRAERE R . ARSI HISRAERE ¢ ETERTE > WEFITAVEESETAR IR © RSt K

Internet/Intranet/Web Development

X VD) P

This category includes web development and programming (such as using JSP, EJB, XML, Java Servlets, PHP
scripting, .NET).
B EABSEESEBARRE (AOFEFT ISP « EJB XML - JavaServiets + PHP #Z4R5) - NET) -

IT Applications in Customer Relationship Management / Customer Engagement
HalRHE R PR E /% P2 BN ER

Customer Relationship Management (CRM) or Customer Engagement (CE) 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.

SRS SR S TTE « §E R OREIIRE - A RS R T PRI - CHZIVENRIER RO RZEM
T%%ﬁ%ﬁ% SRV e ThRE F 0 BRI EEFE B - AT RBEG  ATR TR E PR -
R —BUEE GGEE T USRI ) Bli > RE PRI s B8 - R8BS -

Digital Marketing and E-Commerce

BT G HE R R T P

Digital marketing is the promotion of brands to connect with potential customers using the internet and other forms of digital
communication. In a broader sense, digital marketing uses digital channels (e.g. search engine optimisation (SEO), email,
social media, web-based advertising, etc.) to promote or market products and services to consumers and businesses. E-
Commerce (Electronic Commerce) is the process of buying or selling products or services over the internet. It encompasses
online marketplaces, eCommerce platforms and a wide variety of data, systems, and tools for online buyers and sellers.
SIS T S5 e R A T AR LA U S (e e M R BB AE 2 PR T - SRR BB T HE R A 8
HRE (IR EE(L - BT - (RS - BEESE) AEE R R EE R - BT
(Electronic Commerce ) AIlZ i 8 5 Hi 4R = o0H & 2 U BV IeiE - CEBERTS - ST FallEmeE
TEREFRME RS - 2490 TH -

Information and System Security

G ENTRTS

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.

BLEERE CLFE O R SEIS IRt (ODNEEARAE ~ X ~ NI % BESHAE) - S ASIRERIT - 4R LAN K
AR 23 ORE -

Database

S

This category includes database design, database connection and Database Administration (DBA). It covers the RDBMS
(Relational Database Management System) like Oracle, MS SQL Server, MySQL and DB2 as well as NoSQL database like
MongoDB.

SUERI SRS BB ETE - RSN (BB 44540 Oracle, MS SQL Server + MySQL -
DB2 71 NoSQL %48 /&5 41 MongoDB -

Networking/Data Communications
Hass HigEEn

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 (IoT).
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BEHE R B FE ROARAESS - MESE AU ~ PR rhies SCHARS GG ~ TCP /TP AT E - ERETRUEM - F RBP4
i ( ADSL) - fE&RISIRAE4S « BiZF K 3G, 4G JRBNEER ~ Z05EH ( NFC) K4 (o T) -

Web Tools and Related Applications
R AR T EL S HAH R TE

The Web offers rich interaction and collaboration among the users, and rich choices of effective tools. The skills 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.

HEMER T ERE ZFES SR EEIMGE - I HBASENAREI TR DR - 57 AVRRE EiEE S
T EARRE R FC AR SR e T RGN T 4858 | blog ) ~ T 4Rk, (wiki) ~ T #E%, ( podeasting ) -
IR Y s R p b5 dduh ~ (0 e B d | T B DIE BT (R 5 -

Mobile Computing
TR E A

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.

15 HE B N S LB TR E N TR AR R R 1T - BIECEHRBIIRSHT S B R EOR - e EE R
B REFHIRRA - BEE R TR EARESBUZ (R - ZECDARENERERGTE " Apps, TR —E
REFR (LIRS ERAE Ry P 2 MR TR -

IT Infrastructure Library

HANRHERE A 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.

ERNEHSERE R ( ITIL) 2EEBUNRE B AE ( OGC) FrfilE » R eRAT R TRV E RN
MR EHIR £ - BIEIR VAR R (R B T B KB (R AR ITIL - R H 2RI A TN & BFr B

Radio Frequency Identification (RFID) Technologies

GRS ( RFID) BHY

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.

SRR R RE S A IEAEBREE YY) o MERERRR— AR RIS R S 4 RAE Fal ] PNk p B i e R -
RFID BHEER AN SRR EEM 24T (BiEEERE - FHRERYRios s (Gl hrase) rEs) » EE
FEATE LA -

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

HRH et ERE A ER ( TR - ST

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.

s e H ( SCM) EREEEFERES (RRAtEmTIRLEny - 3 - I RONEE) Wk - BV BE
FEERIFRE - SCM N2 B[l A% & A B BT R &N B Z IRV EIERAZ - SCM 15 LARY) - AEBREE LI EE Ky
I HEVERRRHRE A SR AL TV TR S IIRE - MZE AN RS A SR s EHY SCM k¥ -

IT Applications in Product Design

BEENRHS A st THYIE A

IT applications are widely used in many design and manufacturing industries like jewellery design, interior design, furniture
design, construction industry, etc. This skills 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.

H R EAESSG ST T Rz ER - (e G - BT REGTHRERESE - BT EATHEE -
REH B EG TSR EE N LA EHRAEE B E IR 15 Eirivaeat TR - DU FIRvEEt iz - R hE
HEE -
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e-Learning Technology and Development

M LB B

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.

4 - BELR IR - MR R AT EIREAS SRR o B B TS AR R S - W ERE 8 S B ~ IR -
SNEIN B E T « Bl X SRR R AL F AR R -

Project Management and Design
THHEH G

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

EIERRE AL IRE ¢ WURATRER - BEEIHE RGN © RS/ AR e ERs  BETIERER © ok
FRSER AR

Software Quality (Capability Maturity Model Integration)

WMAFEZR (BESIREGVERR ( CMMD) )

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.

BEIH HEEHET T AR AR AVERAY , ( CMMID) PRI R TR 0 ERERFTER A ¢ AR EE RS
st LEMFREFGET ~ o kbl o BessTHatEbeav b E BE TS iRk E 2R N AR E] -

Understanding IT Practice in the Chinese Mainland
TR B P A SRR SE 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.

B R RN E R AL TR A RAEAVIEN « RA T BRETERIEN - AR BN
SRR -

Virtualisation and Cloud Computing

R fob (b R B A T

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.

FE LR — TR BV EERRREE - A TR (AR R RE R BB T o3 - Bl - Em B R B el o
TR R B (L > A S (A A =RV R L2 RERRER -

Data Science and Data Analytics

BRI SRR 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 mining, data warehouse, data visualisation
and other purposes.

BIBRIEMBER I TEEEEE B > 77 7 ZSNRRERG (R IR SNSRI RS - BtRasene - BURRsR
g e B IR R B LA A SR A -

3D printing
3D fTED

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 FTEIHRAVIMEEEL BT S » 3D FTENEAE AV R U eE 5 R I B R E Ay 52X - 3D ¥pdeny & TR0
REMRB R —4 3D Bl CAD B @RI E T 3D 24 - {53 3D FTENRYERRE » {3k ] DU B/ P HIEAS
AR OIS B SRR s S - S L > 3D TR BT 21726 - DIIEHR - JREEADHE T3 - Bt n DGk
BRE A BB N\ SR o DU B B AR R Ty - A (B AR RRCRT E ot
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Extended Reality
IERER

Extended Reality includes technologies such as Augmented reality (AR), Virtual Reality (VR) and Mixed Reality (MR). 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. 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. MR combines elements of both AR and VR, real-
world and digital objects interact.

RN EEERYER (AR) ~ EEEE (VR) AUERSHEIE (MR) Rl - ARGSESHENER - AEEHEFHFA
S _ESERIEASE & S R BEIF  [B G SR A P B Ay S8 48 - VRA R SR R i e 4 — (8 = ez
EIHYRE B S - FRAEE BRI - BE B EAVEEE - ARG > AlEH —(E TR ERaY R fEzer - S EE
BB BEESE - MR 45& 17 AR fl1 VR YT BB NS W EAH 20 -

Artificial Intelligence (Al)
N

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. Skills include how to master fundamental
concepts of Machine Learning and Deep Learning and how to utilize popular Machine Learning and Deep Learning libraries
such as SciPy, ScikitLearn, Keras, PyTorch, and Tensorflow applied to industry problems involving object recognition and
computer vision, image and video processing, text analytics, Natural Language Processing, recommender systems, and other
types of classifiers.

FRMECE LN TERRREGES > N UREAERFENAATLERETZE  HEHEe 8 EEmikg - SeEassa
o] S PR A B3 B2 T MR B2 MO B A & AR a0 el R R A T RO B3 S B AN 8 B2 8B (B4 SciPy » Scikit Learn
Keras » Py Torch {1 Tensorflow) WABITTSE/RARIE » 008 SapIMIE T EARR S ~ BIHGAIEIIRRY - ST o0
BB ST HERS S AR H MO Ry )5S -

Internet of Things
S

Internet of Things (IoT) is an emerging technology which enables the provision of communications platforms and services
for interconnected devices to generate, exchange and consume data with minimal human intervention. Experts are able to
plan, design and maintain IoT systems with a special focus on applications, and adopting IoT solutions.

VIR LT - fRAtEET & MR EES A SRR EEREACE - A TR FMIsE B AL ~ SRR HE
BiE - ERAEHETE > SETHIGETE lo T R4 RILIER » WRF ToT R % -

Financial Technology

SRR

Financial Technology (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. 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.

ERIFHD A B AP E R AR ek - FEE SRGRE S E TS - I ERTRHEE A 2 > &R
BT FE R ERE - EIsEA AN S AR AR R R iR P > BB S PR G X Seey =
tefitee s - AISE R AT GG EIER © EBERHCAENESEE RERTE > Pl IFETEY - ST &5 -
SR (R A (AR R E T - B SRR A TR AR S AR R AR S EEEER - I
BT HERE RS L S AL -

Robotic Process Automation

= YN ESE

Robotic Process Automation is the technology that allows anyone today to configure computer software, or a “robot” to
emulate and integrate the actions of a human interacting within digital systems to execute a business process. RPA robots
utilize the user interface to capture data and manipulate applications just like humans do. They interpret, trigger responses
and communicate with other systems in order to perform on a vast variety of repetitive tasks.

tas N bR —TEElr - EEE S M AE o] DUBBEC B TR e tas N A ISR R N B 2
G HRIACOATRy - e HEMEEBIRE - RPA Has N = SRR BRI 07 IRGEERTER - thfiRe
Sy~ MR ERTEND B M S TS o DT SR E R R -

Business Process Management
e
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Business process management (BPM) uses various methods to discover, model, analyse, measure, improve and optimise
business processes. A business process coordinates the behavior of people, systems, information and things to produce
business outcomes in support of a business strategy. Technologies are often used with BPM and it is key to align IT
investments to business strategy.

SRR S (BPM)E S FE ARSI - L - 0T ~ 8 SUEFIEMEEERE - EBRERFAAR - 24 -
(S EFEYINAT R > DUEEE SETF R DU FESE 750 - BRI 4R B BPM —HE(HH - SR IT fE 5 (R e
— B -

Methodology and Approach involving Agile, DevOps, Docker and Containers

R EE(Agile) ~ FgkE1E (DevOps) ~ JEFIZ#55 % (Docker) MI7 85 (Containers) #Y /7%

Agile methodology allows companies to response swiftly and accurately to the imminent changes in today’s competitive
business environment. Agile focuses on software development while docker approach focuses on how to deploy the created
software applications effectively on the number of servers with containers. Integration of Agile methodology and docker
approach allows employees to perform rapid deployments without hardware barriers. There is also a trend that team of
developers are connecting with the operations staff to make sure that the software has run smoothly and such latest trend are
commonly referred as DevOps.

Agile J7EFRA AL IR SR P HY B SRERIE TP DR EE T LM FE Y R i - IR S B IERE I R EBRVEE » 7
ACEE AN TRV B B3, - Agile ErPaR{FRHE fe\ﬁ%fﬁf{ﬁﬂéfﬁﬂﬁﬁxﬁﬁf $}J4’FE A A as I EkEs EHY
FEFT - Agile BHRAE G A e - BB T ZIERIRS] - HUEHE « 5950 FIEER G ile A B SRy - i
PRERPENEAIZESE - [LgEAE 4T fy DevOps °

Soft-skills BT §E:
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Strategic Management
RIgE

Strategic Management involves formulating innovation and technology strategies to align with existing organization's
objectives and suggesting new strategies to increase organization's competitiveness. It may also involve adopting appropriate
information and communication technologies and ideas in product development management and innovation and technology
management. This also includes developing and involving the innovation and technology organisation, people and process
in support of the business strategy.
%%E@@Té%hﬁﬁﬂ%&ﬂ&% THERNE > DURC EHEREERAERY B Ay BOERR 0 AT MR HRCE TSR - sty
WD L TRELAE PR E R AR BRSPS AN AR RRRCE EAVETE] RS R R R AR R
ﬂ&iﬁ% + NBRITEL SR SRR R -

Marketing Management
T EHEE

With the emergence of digital technologies, marketing has gone through major transformation from the traditional media to
new media. The new business environment calls for new competencies particularly those concerning digital marketing and
social media marketing. This area focuses mainly on digital marketing competencies as well as the management of digital
marketing campaigns.

W E SR 3R - TS S SHACRE T AR RS SR ARG I B A - ITAYRESEBRIE R ETIVAE ) REE R
B E BRI SIS S BAVRE ST B4 RIS T SRR S B B RE ) DU S RS R R A A B S B B R

Quality Assurance Skills

ER IR

Quality Assurance skills (QA) refers to the knowledge and skills required for assuring the quality of the software products
developed by the organizations and / or software services provided by them. The purpose of QA is to provide an independent
evaluation of software products/services with respect to the adherence to the intended objectives, processes and standards.
QA activities refer to those activities that are used to assure the quality of software products/services are of appropriate
standards subject to the quality, scope, cost and time requirements/constraints of the project. Some prime QA skills include
knowledge of quality standards, such as ISO 27001 Information Security Management Systems and ISO IEC 20000-1
Information Technology Service Management, attention to detail, time management and multitasking, etc.

B OReE TS HAH GBSV EE S K BRER (R (ARSI - R ORGEFT TR HIRIG R RERE - #THE AR - TRFP AR

# > HR RS (E R Ehh RBHVEIIRHE - ER ORISR RS i/ IR 2 2 R E AR
— V&S - (BHERVER - #E - A RIGRZERTRE KR - —LEErE R RESHRE R E BRI
41 1SO 27001 {5 82 2 EHL 241 18O IEC 20000 - 1 {5 SRR EEL « JERANEN W5 E1E L [R5 R 2 Ta

P

%o

Ethics and Professionalism

ETEHRST R E R

Ethics and professionalism include lifelong learning, continuous professional development, and issues related to data privacy,
copyright laws as well as intellectual property. It involves the ability to protect intellectual property rights and data privacy,
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42

43

44

and observe relevant laws.
BT REEGREIES Y  FEBEERE A REIERT - BB RS ERE SR o B aiEIRER]
IREERERIE RMREMEAVEE ST - WESFARARE -

Management skills and leadership skills
B RE KR AE

Lead and motivate a team in the context of managing and leading an organisation in accomplishing unprecedented and
extraordinary goals and task.

ez [ R BRI B T B T RN B B B S e RS E LAY B BRI RS -

Business Communication Skills in Technology Sector
el I P %5 7 s A

Business communication skills in technology sector include interpersonal communication abilities to understand different
communication styles, collaboration, and written and verbal communication. The writing skills include creating user manuals
and system requirements for new programmes and projects.

PGSR B R B AR T - DU T R RIS T2 i E DL B HIEE S SORAVAE ST - H &R
REJELIE R A2 U H 2 A F IR R K -

Problem Solving Skills
fiEE R R RE R R RE

Problem solving skills include active listening, ability to gather and analyse facts, clearly define the problem to be solved,
creatively formulate different approaches in solving the problem, communicate the ideas to other clearly, make decision
objectively, work dependably with others in implementing the agreed solutions and evaluate the outcome of the solution.

fi A RER R RE IR RS - WWEERI T B EHIRE Y] - TRt e MR IRE - IS M ) A R R A [E]
Tk o ETHOREUE MG HAN A > FEILAE  AISERE T E R MR T S R e A AR T FERVES R -

Other IT-related Skills
Hirsg R A R R Re

Research and Development

RS
45 Technical Skills
HERRE

46

47

48

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.

BURIRE R R oo ~ T2 ~ RIS HBRRIRTS - DU EARSARHRY AR E T
TEFTRR B AIGRFIRE

Management Skills
EIRIAE

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

NEEHHEHRIRAE - BREREE - DR - ARE - RERIEEE -

Knowledge related to licensing and patent application

BRI S HE R T B SR 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.

ERSEFIMHRHRYAIE - R A K i iR B TR AMCE AR E A ERE - ZEGEN > FHALHER
B S P S EL SR AR AR e ] - S N H] DURF ARG ELAL A = - 2 AT R Rl A A

Research Methodology
e 7%

Research methodology is the specific procedures or techniques used to identify, select, process, and analyse information
about a topic. It is to discover new knowledge or to find a new perspective in the understanding of problems, events or to
give explanation to observations. In many cases, the ultimate goal is to find solutions to these problems in the form of new
procedures, new products and services.

WA R S ~ B ~ ERENI TS B AV E R BRI o SEFT RIS T BURL DU AR TR - e
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R GIR - TERTRIEN T S EEER LR ~ B AR HIIP Uk B s L RREAY U7 0% -

Design Thinking
a4

Design thinking is the non-linear, iterative process that researchers and developers use to understand user behaviour, user
expectation, challenge different assumptions, redefine problems and create innovative solutions to prototype and test. In
general, it involves the five phases—Empathize, Define, Ideate, Prototype and Test.

T BHEETFE AR A BRI T A - APIE > SRR EIRE - S0 e 2 R A A R R AU AT
AERIHT AR T FAVIRGR IR A AUBIE - B > CEROEMSREEEREL - % - B FENIE -

Other R&D Skills
HAhHoe LR R AE
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Appendix 6

Quality Control Measures

Prior to fieldwork preparation

»  Collect contact information of the sampled companies

*  Group sampled companies to the same business organisation

Thorough training of fieldwork staff
*  Industry briefing workshop by VTC

» Intensive briefing and training session by MSA in consultation with VTC

Monitoring of the fieldwork execution

*  Well-trained enumerators who are experienced in conducting establishment surveys
»  Closely monitor fieldwork progress and work of enumerators

«  Debriefing sessions twice a week

Measures to increase the response rate

«  Strategic directions given by VTC

«  Assistance from the Training Board and trade associations, etc.

Checking of the completed questionnaires

»  Sample check of completed questionnaires by an independent team of QC checkers

*  100% vetting of the completed questionnaires by VTC

Double data entry and data validation

«  Double data entry system

«  Validation of collected data via computer programming and systems

Data analysis by VTC

»  Comparison of survey findings with last round

«  Benchmarking with relevant manpower information (if deemed appropriate)
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Appendix 7

Response Profile

(b)

No. of Companies

(@) (b)/(2)

Type of Organisation No. of Valid Effective
= E ! Successfully pd

Cases* Response Rate

Enumerated
IT and Communications Services
Organisations
(incl. 6 industry sectors, mainly:
- IT products & services suppliers;
- Wholesale, retail & I/E trades of
computer products & software packages;
- Communications services;
- etc.)
IT Users Organisations
(incl. 11 industry sectors, mainly:
- Community, social & personal services;
- Government bureaux / departments;
- Financing, insurance, real estate & 471 390 82.8%
business services;
- Transport & storage services;
- Innovative products & services (non-IT);
- etc.)

86.9%

Note: * Invalid cases were referred as those companies which had been ceased operation, closed, had not
employed any IT and R&D staff, etc.

458 417 91.0%
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Appendix 8
Manpower Projection Methodology
Manpower Projection Methodology
Adaptive Filtering Method
1. The Adaptive Filtering Method is a forecasting method which rested on the principle of

“Weighted Exponential Smoothing”. In this method, past manpower data are weighted and heavier
weightings are given to the more recent data. The forecast is more dependent on the recent
manpower information. The degree of emphasis on the more recent survey data can be varied by
adjusting the weighting factor (A). Thus, the higher the value of ‘A’, the heavier the weightings of
the more recent data.

2. The forecast may also be optimised to suit the decisions made by the Training Boards based
on the factors such as the market trends, technological developments, social-economic factors, future

expectations, etc. The method is illustrated in Figure 1 below.

Figure 1 Adaptive Filtering Method

Manpower Projected curves Future
Data | generated by d Selectionof [~ Manpower
weighting factor appropriate Requirement
(A) on manpower curve as the most
data fitted projection
(A=0to 1)

Training Board
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Table 9.1: Manpower statistics by principal job
9.1 FEEEBBEIHA SR

(a) Research and Development BFZZEERHSE

Appendix 9
Statistical Tables

Number of staff as at Survey Reference

Date Number of Vacancies
Job category Principal Job s HENET AS as at Survey
53z Nl FEBB Full-time Reference Date
Total employees Freelancers EMET B B 22 A
fEEt 2BEE HHTIEH
R&D Researcher ; R&D Scientist ; R&D Engineer
Researchand | 000 |ogyyss - it - gt LI 8645 | 8642 3 432
evelopment R&D Technician

(Non-IT related) 002 e 3254 3254 0 138
HFEERRIE(EL | )3 [R&D Assistant 1362 1362 0 113
EEHRHRC A 22 EEE

B il 13261 | 13258 3 683

R&D Researcher ; R&D Scientist ; R&D Engineer
051 |, oer . . L -

Research and BLFDEA B - HISERUES « phS TI96T 5862 5858 4 391
Development (IT| 052 i;gf%%gmn 1906 1906 0 126
related) be

e | 053 [oo0 e 1083 | 1083 0 10
D Sub-totall g5 8847 4 527

/NEf
Overall é@%‘f‘ 22112 22105 7 1210
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(b) Information Technology ZEzHFlH:

Number of staff as at Survey Reference

Date Number of Vacancies
Job category Principal Job EGETHENE T AR as at Survey
BREER EHEBB Full-time Reference Date
zg;l employees gzl;;}f':g LT B B2 5EE
- 2BES
R&D Researcher ; R&D Scientist ; R&D Engineer
Rescarchand | |BESRHIZE S - BIEHRLEE - ESE 126N o862 | o838 4 391
Development (IT| g5~ |R&D Technician 1906 1906 0 126
related) }]{}ED&/;EﬁsTiiam
WL S (EL | 053 ] 1083 1083 0 10
A EHRHROERH) Sub-totall
e 8851 8847 4 527
Head of IT
General IT 101 SRR T 1094 1094 0 46
Management Chief Technology Officer (CTO)
firie o L ey 433 433 0 2
B2 ren JREY 1527 0 48
Systems Development Manager
201 £ G S 1518 1518 - 48
202 Sjj“‘f;;gg?njh“e“ 524 523 1 21
LI
L 3942 | 3942 - 140
212 Szyj;gjﬁ%%?‘ys‘ 3674 | 3672 2 305
ENS
213 g;%‘;j\s;ﬁ‘ggaly“ 321 321 - 50
214 ‘;‘;;;S ;g‘;g‘amm“ 5435 5391 44 308
T\
205 ;’;‘;‘%“g; 15715 15011 704 806
ET\H
Software UI/UX Designer
Development 204 N 3235 3192 43 137
B Software Quality Assurance Specialist ; Software Quality
207 |Assurance Engineer 523 523 - 51
el i BT b RO~ Bl B b TR
208 ;;2;”;?;‘;‘:‘; Engineer 1110 1110 . 19
P TAE
200 et 87 87 - 6
Computer Game Designer / Artist / Developer ; Computer Graphic
Designer / Artist ; Computer Animator ; Web Graphic Designer ;
211 |Visual Effects Designer 1709 1523 186 55
BISHISEEET B EiT R F# A - BIEGRGT R/l
B EISEE G - G E GG - SRS T
el 37193 | 36813 980 1946
301 fg;g;%mnager 500 500 0 34
Mobile Network Engineer
302 |, - 327 327 0 4
Communications @%%E%S:fig il
and Networks | 303 [} oo wneineer 2731 2731 0 161
AR TR
ARRTACHSS 304 Network Administrator 2417 2417 0 48
e
il so1s | s9s 0 247
IT Security Specialist ; Information Security Specialist
401 L. S | T e B A .
| EREHR AR « E TR 808 | 808 0 37
;%g;y 407 f%y fg;i;\“;y;piiwhs‘ 779 779 0 44
el 1587 1587 0 81
Systems Programmer (Servers) ; Cloud Engineer
403
LN E (RGE) « Tl E T 1005 | 1003 0 L
Services Support Manager
rechmical 404 Mo S b 858 858 0 12
- Service Engineer
f;%lgg;? 405 A TR 1850 1850 0 186
ao6 [0 ‘g‘“‘“*‘n 6390 | 6387 3 349
il
il 10101 | 10098 3 621
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Number of staff as at Survey Reference
Date Number of Vacancies
Job category Principal Job ST HENE T AR as at Survey
AR R FEB% Full-time Reference Date
el | cmployees | Erecaneer et EHE kR
2| emEa
Data Scientist
801 hs L 287 284 3 26
Data Database Administrator ;
Management 802 |Data Warehouse Specialist ; Database Designer 537 530 7 16
L gezd BT S - WA WIRENT S
Sub-total|
e 824 814 10 42
IT Operations Manager
501 RS 1121 1121 0 9
IT Operations Supervisor ; Operations Support Supervisor
Infrastruct 504 -
and Operations SERELEIRE T (F  RE IR 2436 | 2436 0 ’8
Support 505 Sfpgter DOperiltor ;DSystzms Operator 2562 2558 4 100
b EASIRIEE - RGIRES
R PP o
[ 506 it 24998 18593 6405 894
Sub-total 31117 | 24708 | 6409 1081
JNEH
Professor ; Lecturer ; Training Officer
1T Education | 1 | s e or 2464 | 2464 0 19
and Training IT Trainer ; IT Instructor
s 602 |_,... . . s
R SRR S TR S 1414 1414 0 21
3k Sub-totall — 3¢7g 3878 0 40
/NEf
IT Sales Director / Manager ; IT Marketing Director / Manager
701
T Sales and HARHT P E AR (G - BRI TS AEE 4K 1634 1634 0 12
ales an IT Sales Representative ; IT Marketing Representative
. 702
Marketing EELE R « R R 6510 | 6510 0 217
iR e IT Product Promotion Representative
703
R A B FE SRR T2 2628 2628 0 84
Sub-totall 10772 | 10772 0 313
JNEH
Overall 4&:1 112425 105019 7406 4946
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Table 9.2: Number of full-time employees + freelancers by type of organisations & sector

(a) Research and Development

IT Product Universities and
Innovative and ;:rvl;zess post-secondary
Principal Job p‘:Oduc,ts Suppliers collegdes; R e:.e;x reh Others Total
anda services T anda scientiiic >
TS AR %;E%EE institutes St “est
BB | | AERELERE
- Flep

Research And Development (Non-IT related) AZ28a 53¢ EE R A )

R&D Researcher ; R&D Scientist ; R&D Engineer
001

DI DRSS | B TR 2622 : 2658 363 | 8645

R&D Technician
002 BrE S 1325 4 1674 251 3254
003 | 253 0 1024 85 1362

S“b'/t/o\tj; 4200 6 8356 699 13261

Research And Development (IT related) FF22EARREE (B ARMRATR)

R&D Researcher ; R&D Scientist ; R&D Engineer
051

DI DR D TR 77| 3200 tal> 70| S8

R&D Technician
052 e 299 1207 200 200 1906
053 | 21 581 123 158 1083

S“b'/t/o\tj; 1597 4988 1738 528 8851

Total
gzt 5797 4994 10094 1227 22112
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(b) Information Technology

®

IT & Communications Services Organizations

BRVEHS s AR A

» Research and Development (IT related)
TSR ERE S (AL AR AH )
Innovative | IT Products
products and| and Services
Principal Job services (IT) | Suppliers Others Total
TERY AlFTEm K | BRI E HAtr b
M (&R | RB s it
B &R
R&D Researcher ; R&D Scientist ; R&D Engineer
051 [ D 771 3200 125 4096
WHEEIIE R - IR - BiEE TARAT
R&D Technician
052 |. e 203 1207 154 1564
BT B
R&D Assistant
053 |. 144 581 158 883
ik diE=
Total
st 1118 4988 437 6543
> Information Technology (excl. Research and Development (IT related))
BRI RS B AR RS
‘Wholesale, Retail
Innovative | IT Products amrirlmdport/f]?;:port
products and) and Services | Manufacturing Comr‘:lt:: 0l’rodeucts Communications Digital
Principal Job services (IT) | Suppliers | (IT products) p . slt: Total
o N o and Software Services Creative N
EERH AIFESE | REAOE | MR (AR | M, D s || 2
MR (&R | SR REAL | RHRES) BERSEHAL ’
Fist) L 5 - GAREH
B
General Management —fy 2 AR Ry &2
Head of IT
101 | e - 11 544 0 17 34 6 612
il =
Chief Technology Officer (CTO)
102 | PR 9 309 0 36 3 1 358
ERERATE R
Sub-total
- 20 853 0 53 37 7 970
Nt
Software Development ¥k {45 5%
Systems Development Manager
201 | o 11 658 1 13 84 3 770
ENGiiE e sil
Systems Architect
202 (7, o 2 276 0 3 36 1 318
eSSl
Project Manager
203 ] 93 2063 1 87 260 14 2518
Systems Analyst
21277 . 40 1454 2 80 237 1 1814
EXSWaKi:l]
Business Analyst
213 |, . 15 172 0 20 33 0 240
SEIE TR
Analyst Programmer
214 . 146 4037 0 79 87 0 4349
PAL IS
Programmer
205 ., o 208 9830 70 223 342 90 10763
RN E
UI/UX Designer
204 Lt 40 2002 0 3 38 18 2101
FE S~ RS Sssa AT
Software Quality Assurance Specialist ; Software Quality
207 |Assurance Engineer 22 325 0 3 65 1 416
RO ER A SRS~ i dn E s TA2AN
Software Product Engineer
208 . 63 718 0 78 172 6 1037
B o TR
Technical Writer
210 |, s e 1 46 0 0 1 2 50
Rl 8
Computer Game Designer / Artist / Developer ; Computer
Graphic Designer / Artist ; Computer Animator ; Web
Graphic Designer ; Visual Effects Designer
211 e Lo s e e i = . N 49 829 0 10 0 269
TWHOERRTE R R RS - ENEERER 157
KT8 © EINEERGTAR - SEEGEE T - SRR
st
Sub-total 690| 22410 74 599 1355 a05| 25533
Nt

-130 -




Innovative

IT Products

Wholesale, Retail
and Import/Export
Trades of the

- prod.ucts and| and Ser.vices Manufacturing Computer Products [ Communications|  Digital
Principal Job services (IT) | Suppliers | (IT products) and Software Services Creative Total
FER AT | FORRHE | B R | e | wmpres|
R CE | S RFsE | REESR) BERSRIAD
PO L H5 - REERT
JESE
Communications And Networks JE&H 52 484%
Network Manager
301 LT 1 180 0 17 208 0 406
Mobile Network Engineer
302 BB T2 fNetwork Engineer 0 56 0 79 176 0 311
Network Engineer
303 i 7 816 30 120 1692 0 2665
A4 TAZAT
Network Administrator
304 T 1 1898 0 5 356 0 2260
Sub-total 9 2950 30 221 2432 0 5642
it
IT Security Eififp
IT Security Specialist :
401 [Information Security Specialist 1 469 0 23 45 1 539
EAPHUR T H S ~ AV E R T EER
Cybersecurity Specialist
407 (-, o 20 464 0 0 6 0 490
Sub-total
- 21 933 0 23 51 1 1029
Nt
Technical Services $ IR
Systems Programmer (Servers) ; Cloud Engineer
403 . AR NP ) 42 545 6 26 37 0 656
ZEEAENE (RFes) - EitE T2
Services Support Manager
404 = 10 541 3 62 168 0 784
RS 2 $E 4K
Service Engineer
405 . 52 980 25 312 390 3 1762
A T A2
Service Technician
406 P 2 3623 444 856 1241 0 6166
IR &
Sub-total 106 5689 478 1256 1836 3 9368
Nt
Data Management S8 & #
Data Scientist
801 e 15 131 0 1 125 0 272
SRR
Database Administrator ;
802 |Data Warehouse Specialist ; Database Designer 2 313 0 13 11 0 339
BEHEERE - SR EHES  YdEEA S
Sub-total
N 17 444 0 14 136 0 611
it
Infrastructure And Operations Support EEFNPR{ETIE
IT Operations Manager
LU0 O 4 93 5 5 59 6 172
AR (F AL
IT Operations Supervisor ; Operations Support Supervisor
504 | o - B 7 436 1 211 47 1 703
EAPHGRE LT ~ R T (T
Computer Operator ; Systems Operator
505 B A 6 244 0 13 42 1 306
BHSEAMER - 2EFHEMER
User Support
506 - 27 2266 443 223 496 14 3469
HFE~ %
Sub-total a4 3039 449 452 644 22 4650
it
IT Education And Training &R EH B il4
Professor ; Lecturer ; Training Officer
601 e . 1 0 0 0 0 0 1
F% -~ AT~ ST
IT Trainer ; IT Instructor
602 |y o ot e peny e o 5 57 0 0 0 0 62
EAPHGISRE - B S
Sub-total
N 6 57 0 0 0 0 63
it
IT Sales and Marketing BRI E B EE
IT Sales Director / Manager ; IT Marketing Director
701 |Manager 44 742 37 503 219 4 1549
P TURLE G BN, (AT S TURLR AN AT
IT Sales Representative ; IT Marketing Representative
TO2 | syt bt o 10 s 8 122 2647 24 2804 607 28 6232
FREH I ERE - EARHRHSHRE
IT Product Promotion Representative
703 | sy R 3 354 22 2047 48 87 2561
ENBHE S R R
Sub-total 169 3743 83 5354 874 19 10342
it
Total
oy 1082 | 40118 1114 7972 7365 557 58208
ity
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(ii) IT Users Organisations

EERRHS P

» Research and Development (IT related)
iR (Cay= GV Es 4 El )]

Universities

Innovative and post-
products secondary
Principal Job and services | colleges; Others Total
(Non-IT) [ Research and "
i%ﬁﬁ AR | scientific et faet
FE%% (FERX| institutes
AR ([ KERELES
B R
R&D Researcher ; R&D Scientist ; R&L
051 [Engineer 306 1415 45 1766
BEEETE B~ BERlEEsy -« i T AL
R&D Technician
052 . 96 200 46 342
iEsEsani=]
053 77 123 0 200
IicaiEE]
Total
479 1 91 2308
42t 7 738 3
> Information Technology (excl. Research and Development (IT related))
HANRHR R AREAERRR D
‘Wholesale, Fi cine.
Universities Retail and nancing,
. Insurance, .
Innovative and post- Import/ Real Estat Community,
products secondary | Manufacturing | Electricity, Export Transport eal Estate Medical and | Social and
N - . and ‘Government
Principal Job and services |  colleges; (non-IT Gas and Construction Trades, |and Storage Business Health Care| Personal Bureaux/ Total
EE (Non-IT) [ Research and products) ‘Water Eﬁu ¥I Catering Services S::::::: Services Services Dep“a?t:’:n ts S;SI'
EBE BIFERR | scientific | Wk (ER | - Fm and Hotels | @R SA | 0 | @RERE | e e | p s
MEH (FER | institutes | GRHKEER) | ORI RAKH BEHAR | BER (L %ﬁdzg ¥ | RAEARS "
AR ([ KERELES IAOE BERES Ed
B R 5 RB3% =
RBESR
General Management — SR EHT B H
Head of IT
101 Lo e 6 26 16 10 2 41 16 207 8 26 124 482
PR E
Chief Technology Officer (CTO)
102 |, 10 8 2 0 0 38 12 0 0 0 5 75
B T
Sub-total 16 3 18 10 2 79 28 207 8 2% 129 557
AEf
[Software Development B {455
Systems Development Manager
201 i 35 109 8 15 0 76 79 151 72 19 184 748
ENShE e SE
Systems Architect
202 32 16 2 36 0 38 0 46 8 18 10 206
EXie Sl
Project Manager
203 S s 105 63 22 32 8 97 18 727 4 85 263 1424
Systems Analyst
212 54 67 55 24 4 129 145 552 17 52 761 1860
NSkl
Business Analyst
2131, 55 0 0 0 0 0 4 8 0 12 2 81
ESp vl
Analyst Programmer
214 o 107 61 12 36 0 0 80 18 26 54 692 1086
SrtrigstE
Programmer
205 e 330 380 133 58 62 242 112 2556 419 152 508
| RS 4952
UI/UX Designer
204 . 38 55 100 0 0 78 20 509 309 6 19 1134
FESE ~ F SR SRt
Software Quality Assurance Specialist
Software Quality Assurance Engineer
207 X 21 4 0 0 0 0 0 76 0 6 0 107
AREREERER  REEEE T
| |20 —
208 Software Product Engineer 39 1 0 0 0 0 0 31 0 0 ) 73
19 3 0 0 0 0 0 15 0 0 0 37
Computer Game Designer / Artist / Developer
; Computer Graphic Designer / Artist ;
Computer Animator ; Web Graphic Designer ;
211 |Visual Effects Designer 97 12 0 0 0 57 0 14 0 370 2 552
EigEERET R FitR Pl A - i
B ERG T
L Gt~ SR R
Sub-total
L 932 771 332 201 74 717 458 4703 855 774 2443 12260
C ications And Networks iH&H, B #84%
, 20 16 0 3 0 0 1 35 0 12 7 94
Mobile Network Engineer
302 |, . 5 5 0 0 0 0 1 4 0 0 1 16
JRBhAEES TR
Network Engineer
303
s TR 0 15 0 8 0 0 1 1 2 5 34 66
Network Administrator
304 BT R 19 37 0 0 0 0 1 39 2 8 51 157
Subtoral 4 73 0 1 0 0 4 79 4 25 93 333
iYia
IT Security B {RZE
IT Security Specialist ; Information Security
401 [Specialist 25 22 0 13 0 4 7 154 0 8 36 269
EAPH R ZER  HlEEZRHR
Cybersecurity Specialist
407 N 0 21 0 0 0 0 4 264 0 0 0 289
(e N £l
Sub-total 2 43 0 13 0 4 1 418 0 8 36 558
AEf
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. . Wholesale, Financing,
Universities o
. Retail and Insurance, .
Innovative and post- Import/Expo) Real Estate Community,
products secondary | Manufacturing | Electricity, lpT d P Transport d Medical and | Social and G ¢
Principal Job and services |  colleges; (non-IT Gas and Construction rCa::" ef’ and Storage B an .. |Health Care| Personal (l;ver,nme/n Total
(Non-IT) [ Research and products) ‘Water Eﬁu ¥I and H‘::lé’]s Services S::::::: Services Services De l;::::“ ts “?:I'
EEWE BIFERR | scientific | Wk (JER | A - Fm el |10 5 el | T TR d
MEH (JER| institutes | GRHKEER) | ORI RAKH %2 N ‘ B¥ | REARS "
ey HAOR B - it
AR ([ KERELES %
e 5 REE RS
B ¢ BT B ®
Technical Services TR
Systems Programmer (Servers) ; Clouc
Engineer
403 | e e o 2 42 4 11 0 0 65 182 0 4 37, 347
i mEHE (5
Services Support Manager
404 o 19 23 0 15 0 4 1 5 0 3 4 74
AR S AR AR
Service Engineer
405 20 28 0 6 0 0 2 0 0 12 20| 88
RS TAZET
Service Technician
406 P 59 52 0 0 0 4 0 83 0 7 19| 224
IRASEAT E
Sub-total 100 145 4 2 0 8 68 270 0 2% 80 733
AEf
Data BgEE
Data Scientist
801 . 5 2 0 0 0 0 6 0 0 2 0 15
L IRe2d
Database Administrator ; Data Warehouse
Specialist ; Database Designer
802 Oy N . 38 10 0 8 0 0 3 120 0 12 7 198
WIREET A - B EEER - BRER
FHE
Sub-total 43 12 0 8 0 0 9 120 0 14 7 213
AEf
Infrastructure And Operations Support EEEFIERIET IR
IT Operations Manager
RIU I oy - 30 56 21 4 47 336 56 126 9 225 39 949
BB A
IT Operations Supervisor ; Operations Support
504 |Supervisor 66 169 36 13 47 362 41 483 46 350 120 1733
HARHEIREE S  BRERTE
Computer Operator ; Systems Operator
505 g A 43 291 109 34 46 112 118 486 26 418 5731 2256
EEHSIRIER - SAFRIRIER
User Support
506 e 134 246 726 17 578 8634 1360 5775 234 3634 191 21529
HES#%
Sub-total
Y 273 762 892 68 718 9444 1575 6870 315 4627 923 26467
IT Education And Training B:HEHEHE Rl
Professor ; Lecturer ; Training Officer
601 o et i 1 983 0 0 0 0 0 0 0 1479 0] 2463
B - AT ST
IT Trainer ; IT Instructor
602 | sy o ot e e o 1 367 0 0 0 0 0 0 0 984 0] 1352
HAREEIE - EARR S
Sub-total 2 1350 0 0 0 0 0 0 o| 2463 of 3815
)t
IT Sales and Marketing ZFa L5 348 R T 3B HEE
IT Sales Director / Manager ; IT Marketing
Director / Manager
701 | et b . I 55 0 0 0 0 3 0 24 0 3 0 85
PRI BT R PERRRHE TS
IT Sales Representative ; IT Marketing
702 |Representative 179 0 0 0 0 6 0 93 0 0 0 278
BB ERR - ERRRHSAE
IT Product Promotion Representative
703 | e . 61 0 0 0 0 6 0 0 0 0 0 67
BRI R R
Sub-total 295 0 0 0 0 15 0 17 0 3 0 430
At
;l;ao:-l 1730 3190 1246 343 794 10267 2153 12784 1182 7966 3711 45366
5
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Table 9.3: Number of full-time IT employees + freelancers by branch

Pt [2 (sl elsefrfsfofufufolnfufufw[v]u]o]n]a]a]ns]x]
1| 2| 3|4 s | 6|78 |9 |w|n|2|13|1a]|15]16|17| 18| 1920 |21|22]23]2]25
TERE dlat
General Management—f A1 B B
Head of IT
101 [Leaeot 1094 | - |6z |w]| 2| -|a|l2]6|2 6|1 |33]133]6 | 6s5|5aa| s |26|]3 |2 21|06 124
HABHCEE
Chief Technology Officer (CTO)
102 [0 5°) a3 | - | 2w - -3 - 3|66 - |- -3 -|-]-139|-|s|-|-]-|1]s
R BT AR
Sub-total shsf| 1527| -| 18] 36| 10| 2| 53] -| 79| 8| 12| 2| 6| 1| 36| 133] 6| 68| 853] 8| 34| 3| 2| 21| 7] 129
IT/Software - llincs 94 ‘NanciEd
201 [Systems Development Manager |56 | g | g [ 15 | - [z | - |76 |33 |28 | & [ 10| 1 |83 war]| - | 4 [ess| 72 o] 3| s || 3 |ise
e e S
Systems Architect
202 ) saa | -l 2 36| - | 3| - || - - - |- -|36|3|3]|8|2e|s|w6]-]s|w]|1]10
Bidiz 11
203 :;"é“‘Ma“ag“ 3042 | 1 [ 22 |wos| 32| 8 [s7 | - |97 | - | 4 || - | 2 [258|548| 10 |169[2063| 4 | 63| - | 55|30 | 14 | 263
212 Sys‘egjﬁf?;}?lys‘ 3674 | 2 |55 | oa | 24| 4 [so| - |129] 34|37 | 6 | 68| - [237 540 3| - |wmasal 17| er| - [36|16] 1 |760
Thl
Business Analyst
213 |oosiness A | - - o - - 2o - - -2 23| -] -] ]2
S Vaxiint
214 A“a,ly:,”)"ﬁgmmmer sa3s | - [ 2|23 36| - |79 - | - |27 32| 7 |a]| - |87 2| 6| - |4037] 26 |61 | 12| 2|4 | - |692
akiiiE 52N =
Programmer
205 |, rosrammer 15715 | 70 | 133|538 | 58 | 62 [223| - |242| 70 | 6 | 24 | 12| 1 | 341 [1534] 115 | 907 [ 9830 | 419 | 380 | - | 46 | 106 | 90 | 508
FEURRE
UI/UX Designer
204 |20 Destener 3235 | - [100| 78| - | - | 3 |40 |30 v | - | - | - |38 48] 41| - [2002|309]55] - |6 | -]18]10
FEAE - Rt
Software Quality Assurance
Specialist ; Software Quality
207 |Assurance Engineer 523 - - 43 - - 3 - - - - - - - 65 76 - - 325 - 4 - 6 - 1 -
W EREEEER - &
EigE TAZH
Software Product Engineer
208 are Trodu o | - | - j2| - f - s - - - - - - - s e | - s -] -] -] -]6]2
B S TARAT
Technical Writer
210 |, ommed B 720 S E !/ [N [ IR I (N I I I R I T AT (R B I I (N T N I R I
EsqE:idiz)=!
Computer Game Designer / Artist /
Developer ; Computer Graphic
Designer / Artist ; Computer
Animator ; Web Graphic Designer
211 |Visual Effects Designer 1709 - - 146 - - 10 - 57 - - - - - - - 1 13 | 829 - 12 - 370 - 269 | 2

Sub-total sh5f| 37793| 74| 332(1622| 201| 74| 599| 40| 677| 183| 110| 61| 104 411351 (3412| 190110122410 855| 771| 15| 534| 225| 405] 2443
C. ications And Networks 3E&[ B 4B4%
301 yclw"”};Ma"ag“ so0 [ - | - a3 | - - - - v - -6 |2o2f3s| - |- |wo|-|w6]|3|5][a]|-|7
4 :
Mobile Network Engineer
302 | 4 327 - - 5 - - 79 - - - 1 - - 1 175 4 - - 56 - 5 - - - - 1
SRS TARAT
303 |Network Engineer ot |30 | - | 7| 8| - fuof - | - - 1| - - |28 fwesa| 1| - | - |sef2|us| |5 |- |- |3
Network Administrator iz | o o | | s o o - o - e ese] s - | - |ses| 2 || 3]s | -] -]
Sub-total zAgf| 5975 30 - 53 11 -| 221 - - - 4 - -| 1092323 79 - -| 2950 4 73 6 15 4 - 93
IT Security R\ ErEE
IT Security Specialist ;
Information Security Specialist
401 |y . ey e 808 - - 26 13 - 23 - 4 3 4 - - 1 44 | 134 - 20 | 469 - 22 3 - 5 1 36
PR R R ~ FEVES
Cybersecurity Specialist
407 Seeutity Speet 779 | - -2 | - - - - 2] 2 - - - | 6 |144| - |120| 464 | - | 21| - - - - -
K S £l
Sub-total sh5F| 1587 - -| 46| 13 -| 28 - 4 5 6 - - 1| 50| 278 -| 140| 933 -| 43 3 - 5 1| 36
Technical ServicesE:{iFHR %
Systems Programmer (Servers) ;
Cloud Engineer
403 | 5y = 5 1003 6 4 44 11 - 26 - - - - 65 - 7 30 | 182 - - 545 - 42 - 2 2 - 37
iR EE (R
ST AR
Services Support Manager
404 858 3 - 29 15 - 62 - 4 - 1 - - 31 137 1 - 4 541 - 23 - - 3 - 4
FEe 75 S R E
Service Engineer
405 1850 25 - 72 6 - 312 - - 1 1 - - 171 | 219 - - - 980 - 28 - - 12 3 20
AR 75 TAZAT
Service Technician
406 e 6390 | 444 - 61 - - 856 - 4 - - - - 237 | 1004 | - - 83 | 3623 - 52 7 - - - 19
liFfiEsai=]
Sub-total sA5F| 10101| 478 4| 206( 32 -| 1256 - 8 1 2| 65 -| 44601390 183 -| 87| 5689 -| 145 7 2| 17 3[ 80
Data BiREE
Data Scientist
801 . 287 - - 20 - - 1 - - 3 3 - - - 125 - - - 131 - 2 - 2 - - -
L IE2d
Database Administrator ;
Data Warehouse Specialist ;
802 |Database Designer 537 - - 40 8 - 13 - - - 3 - - 4 7 97 3 20 | 313 - 10 - 10 2 - 7
BSEET A - WIS AHEER
BSRERET B
Sub-total /S| 824 - - 60 8 - 14 - - 3 6 - - 4| 132 97 3 20| 444 - 12 - 12 2 - 7
Infrastructure And Operations SupportEZE AR E 18
IT Operations Manager
102 B S, 1121 5 21 34 4 47 5 130 | 206 - 7 15 34 1 58 | 110 - 16 93 9 56 | 121 3 101 6 39
PGPSR
IT Operations Supervisor
Operations Support Supervisor
504 |y e e it 2436 1 36 73 13 47 | 211 | 216 | 146 2 2 21 16 3 44 (293 | 18 | 172 | 436 | 46 | 169 | 236 | 24 90 1 120
FOREHRIEEE ~ B FS0RE
£
Computer Operator ;
505 [Systems Operator 2562 - 109 | 49 34 46 13 18 94 10 24 36 48 3 39 | 366 | 51 69 | 244 | 26 | 291 | 379 6 33 1 573
WHGHRES « ZSHRIER
506 [é;gf}gorl 24998 | 443 | 726 | 161 17 | 578 [ 223 [ 5504|3130 | 48 34 | 376 | 902 [ 39 | 457 | 923 | 251 | 4601 | 2266 | 234 | 246 | 2237 123 (1274 14 | 191
S

Sub-total sAgf| 31117 449| 892| 317| 68| 718| 452|5868[3576| 60| 67| 448|1000| 46| 598|1692| 320|4858| 3039| 315| 762|2973| 156|1498| 22| 923
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Principal Job Overall |2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25
TEME 485t
IT Education and TrainingZsARHZ 38 R alll 6k
Professor ; Lecturer ; Training
601 |Officer 2464 | - | 2 - - - - - - - - - - - - - - - - | 983 | 1479 - - - -
| |3 G S SR AT
IT Trainer ; IT Instructor
O lmeznies - womeezes] 4 i 7 7| i
Sub-total sAgf] 3878 - - 8 - - - - - - - - - - - - - - 57 -| 1350 | 2457 - 6 - -
IT Sales and Marketing 3R sFRHE §5 8 B Tl 5 fiE
IT Sales Director / Manager ; IT
701 Markc“"gP"cm”Ma"agcr desa a7 | - fo | - | - so3f 3| - - - - -9 o] - | - a2 - - |- -]3)|4]-
R g
ﬂ**ﬁii%é,m =
IT Sales Representative ; IT
Marketing Representative
702 ZRHE S -« ZRRHE T 6510 24 - 301 - - |2804| 6 - - - - - 24 | 583 - - 93 | 2647 - - - - - 28 -
IS
IT Product Promotion
703 |Representative 2628 22 - 64 - - 12047] 6 - - - - - 8 40 - - - 354 - - - - - 87 -
AR R R
Sub-total zAgf| 10772 83 -| 464 - -| 5354 15 - - - - - 41| 833 - -| 117| 3743 - - - - 3| 119 -
Total (excl. R&D(IT))
A5t FAZTEEBAS (BRI BAHM)ER| 103574 | 1114 | 1246 | 2812 | 343 | 794 | 7972|5923 | 4344 ( 260 | 207 | 576 | 1110 | 652 | 6713 [ 5874 | 519 | 6391 | 40118 1182 [ 3190 | 5464 | 721 | 1781 | 557 | 3711
Ed)]

Note: R&D(IT) employees are not included.

Branch 1:

Branch 2:

Branch 3:

Branch 4:

Branch 5:

Branch 6:

Branch 7:

Branch 8:

Branch 9:

Branch 10:

Branch 11:

Branch 12:

Branch 13:

Branch 14:

Branch 15:

Branch 16:

Branch 17:

Branch 18:

Branch 19:

Branch 20:

Branch 21:

Branch 22:

Branch 23:

Branch 24:

Branch 25:

Manufacture and repair of computers and peri
TR R A R B RS S TRRSR T

Other manufacturing (non-IT products)
HAnBbsse GEAREEM:)

Innovallve products and services

B S R R

Electricity, gas and water supply

BT~ AR EAOKALE

Construction

fesic

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

R - I EE R RS O S M O R RTE

Other import and export trades (except import and export trades of computers, computer peripherals and software packages)
HAt A LIS 5 (EEHS - FERS RS e B R AL = SRS )

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

HArft# R EE (B - BREERMREER R R ZERN)  EER RS

Airline companies

izl

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

SRR RS AR LIRS - R R SRR R SRR RS A R B

Air cargo forwarding services

fize B AR AR

Other transport and storage services

HoAt i R S B RS

Internet access services

GRS

Communication services

RS

Domestic banking units

AHSRITELAL

Real estate brokerage and agency

AR AC R R

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

ot (i~ FRER - MR R E RS )

IT related products and services

SRR AR R A R RS

Medical, dental, and other health care services

BB~ SRR LA R A

Universities and post-secondary colleges; Research and scientific institutes

REEF 5 B RIS

Educational institutes other than universities, post-secondary

HAtber: (RE R E EERERRSM)

Motion pictures and other entertainment services; and Television/ Radio Stations & Studios

RS ERG  EE R

Others (Community, Social and Personal Services)
Hofth (LR - & R ARRTS )

Dlgltal Creative

WHAE

Government Bureaux/Departments

BURFERFT

heral equipment; Manufacture of electronic parts and components for computer and telecommunications equipment
ER R T B AR S
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Table 9.4: Average monthly remuneration package of full-time employees by principal job

R4 IR X ERHE Y2 MR B & H %

(a) Research and Development Hf5CEAGH S

Average Monthly Remuneration Package & H S-I#7HH Total no. of
Principal Job full-time
EEMH $90,001 or $50,001- $30,001- $20,001- $10,001- $10,000 or employees
more BRELE | $90,000 $50,000 $30,000 $20,000  |below BT | ERHR AR
Research and Development (Non-IT related)
SIS PR TN |
001 [ s o | 236% | esaw | 100% 1.0% 0.0% 0.0% 8642
002 ;}&;é%‘gmn 0.0% 0.0% 33.1% 59.9% 7.0% 0.0% 3254
003 ;&; Ej‘?ggji“a“‘ 0.0% 0.0% 45.1% 26.4% 28.4% 0.0% 1362
s“"'jj";ﬁ: 15.2% 42.2% 19.4% 18.4% 4.7% 0.0% 13258
Research and Development (IT related)
DISESRER R LR _
051 %&gﬁﬁjﬁgf“;;;f:%;f‘;;;;‘;‘;;ngmm 194% | 528% | 26.5% 1.3% 0.0% 0.0% 5858
052 ;T&égé%gm 0.0% 0.4% 51.5% 45.1% 2.9% 0.0% 1906
053 ;}&;ﬂg;istam 0.0% 0.0% 7.2% 20.4% 72.5% 0.0% 1083
el 13.0% | 3s3% | 204% | 129% 9.5% 0.0% 8847
Overall 485t 14.3% 39.4% 23.5% 16.1% 6.7% 0.0% 22105
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(b) Information Technology &zl F}F;

Princioal Job Average Monthly Remuneration Package £ H XE5%7 M T:t:‘ll:& of
rincipal Jo ull-time
EEBH $90,001 or | $50,001- $30,001- $20,001- $10,001- | $10,000or | emPployees
more BIF | $90,000 $50,000 $30,000 $20,000  |below AT | EHREER
Research and Development (IT related)
BT AR & R SRR A RR)
R&D Researcher ; R&D Scientist ; R&D Engineer o o o o o o
51 | i B G « T s 19.4% 52.8% 26.5% 1.3% 0.0% 0.0% 5858
052 ;T&égé%g‘““ 0.0% 0.4% 51.5% 45.1% 2.9% 0.0% 1906
053 ﬁ;@;mm 0.0% 0.0% 7.2% 20.4% 72.5% 0.0% 1083
Sl 13.0% | 3s3% | 204% | 129% 9.5% 0.0% 8847
General IT Management —f&sRHTE
11 |Head of IT 27.1% 57.1% 15.7% 0.1% 0.0% 0.0%
%gﬂ*i{ﬁjﬁ% . 0 . 0 . 0 . 0 . 0 . 0 1094
102 g};g;g?;?gy Officer (CTO) 16.9% 68.6% 14.5% 0.0% 0.0% 0.0% 433
HEL
S“"'fj";ﬁ: 24.1% 60.4% 15.4% 0.1% 0.0% 0.0% 1527
Software Development §R{:FHE%
201 zggﬁ:%;‘?g"pmem Manager 1.6% | 663% | 221% 0.1% 0.0% 0.0% 1518
202 Zzg,‘j:;%;h““‘ 2.5% 43.6% 51.9% 2.1% 0.0% 0.0% 523
S
203 [0 R 5.9% 413% | 48.6% 4.2% 0.0% 0.0% 3942
212 Zzg/“;}%%a'y“ 0.0% 27.1% 61.5% 11.5% 0.0% 0.0% 3672
L
213 g;‘je;;ﬁ‘ggalys‘ 0.0% 7.3% 61.8% | 28.6% 23% 0.0% 321
A
214 ?;’;;j‘?%gmmm 0.0% 1.2% 19.9% 74.2% 4.7% 0.0% 5391
Z LT\
205 ::’_géa“;‘j‘i‘ 0.0% 4.0% 17.5% 45.5% 33.0% 0.0% 15011
s "“:lﬁ:iﬁ' %
204 ‘Fgg;gf‘%; — 0.0% 10.9% 166% | 459% | 26.6% 0.0% 3192
Software Quality Aésurance Specialist ; Software
207 |Quality Assurance Engineer 0.0% 8.1% 48.8% 39.4% 3.8% 0.0% 523
el I M el Tt TS
208 :;f;‘”ggl’%d%‘g Engineer 0.0% 38.3% 34.4% 26.8% 0.5% 0.0% 1110
& i
210 g%‘%}%};’”“ 0.0% 0.0% 77.0% 23.0% 0.0% 0.0% 87
Computer Game Designer / Artist / Developer ;
Computer Graphic Designer / Artist ; Computer
Animator ; Web Graphic Designer ; Visual Effects
211 |Designer 0.0% 0.0% 4.3% 56.0% 39.6% 0.0% 1523
WS R SRR B - ESE
sHELETE  BASEIE N - B
B ~ G R
S“"'fj";ﬁ: 1.1% 14.6% 27.3% 39.1% 17.9% 0.0% 36813
Communications and Networks 3HEH 4845
301 [y 32% | 394% | 52.3% 1.5% 3.7% 0.0% 500
302 |YPe Ng‘;‘é‘;ngi“e‘ 0.0% 21.4% 72.4% 6.1% 0.0% 0.0% 327
303 [ T L 0.0% 2.1% 540% | 43.4% 0.5% 0.0% 2731
SIC ] Ed
304 Zg;gggé’mmmm 0.0% 0.5% 2.6% 64.7% 32.1% 0.0% 2417
e 03% 5.5% 333% | 47.0% | 14.0% 0.0% 5975
IT Security &:N{RrZ
IT Security Specialist ; Information Security Specialist
R Pl S i 0.7% 41.8% 51.6% 6.0% 0.0% 0.0% 808
407 f%;g;‘;%i‘;;m 03% | 281% | 189% | 528% | 0.0% 0.0% 779
S“"'fj";ﬁ: 0.5% 34.9% 35.1% 29.5% 0.0% 0.0% 1587

-137 -




Average Monthly Remuneration Package £ H Y-E5#Hf

Total no. of

Principal Job full-time
EERH $90,001 or | $50,001- $30,001- $20,001- $10,001- | $10,000or | emPployees
more KBLE | $90,000 $50,000 $30,000 $20,000  |below AT | EHREER
Technical Services FfiFIRIS
403 Systems Programmer (Servers) ; Cloud Engineer 0.0% 6.4% 72.2% 19.7% 1.7% 0.0% 10
2SR - AL TR 0% A% 2% T T 0% 03
d04 [ S Maneeer 0.7% | 377% | 538% | 7.7% 0.0% 0.0% 858
405 Eg;ij;?é%m 0.0% 1.1% 38.7% 56.3% 3.9% 0.0% 1850
406 E;I;g%;éh“m“ 0.0% 0.0% 0.5% 27.1% 71.7% 0.7% 6387
e 01% 4.3% 199% | 303% | 45.0% 0.4% 10098
Data Management S H
801 g;é bty 0.4% 35.9% | 623% 1.4% 0.0% 0.0% 284
Dalabas;_Administrator ;
802 |Data Warehouse Specialist ; Database Designer 0.0% 5.4% 36.0% 58.7% 0.0% 0.0% 530
BUUSREE E  BUSAETS By
e 01% 162% | 453% | 384% 0.0% 0.0% 814
Infrastructure and Operations Support
HEEARIESE
sot |' fl’ff"‘“f_;f{;tfj;gg“ 1.6% 37.3% | 57.8% 3.4% 0.0% 0.0% 1121
IT Operaliéns gﬂpervisor ;
504 |Operations Support Supervisor 0.0% 3.8% 59.2% 36.2% 0.7% 0.0% 2436
EREHGILIE T  BRET T
505 gg‘;ﬁp;"ff Operators Systems Operator 0.0% 0.8% 168% | 57.0% | 254% 0.0% 2558
506 ‘;;g;{%"’“ 0.0% 0.0% 2.5% 42.3% 54.0% 1.2% 18593
] 01% 2.2% 121% | 413% | 434% 0.9% 24708
IT Education and Training &iRFEHEEE Rkll&k
Professor ; Lecturer ; Training Officer o o o o o o
601 B . . . . . .
S35+ SHET « £ 13.9% 25.1% 53.2% 7.8% 0.0% 0.0% 2464
L ot 0.0% 0.0% 80.6% 19.4% 0.0% 0.0% 1414
s“"'jj";ﬁ: 9.0% 16.2% 62.9% 11.9% 0.0% 0.0% 3878
IT Sales and Marketing EFRFHLHYE M SR
IT Sales Director / Manager ; IT Marketing Director /
Manager
L o 6.3% 15.7% 66.3% 11.6% 0.1% 0.0% 1634
g
IT Sales Representative ; IT Marketing Representative o o o o o o
702 . . . . . .
A, - SIS 0.0% 2.6% 13.4% 66.5% 17.5% 0.0% 6510
703 [ e 0.0% 0.0% 0.2% 264% | 70.1% 3.2% 2628
s“"'jj";ﬁ: 0.9% 3.8% 17.5% 48.3% 28.6% 0.8% 10772
Overall 482} 2.4% 12.0% 24.1% 36.1% 25.1% 0.3% 105019
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Table 9.5: Preferred level of education of full-time employees by principal job

RS IEBHE N EBERERREER

(a) Research and Development B98¢

Preferred Level of Education {gE HEBENHAFTREE Total no. of
Principal Job Postgraduate Dipl f S darvd | S dary 3 full-time
EEMB Degree First Degree Sul)—degree Cerrtiﬁcate to 7 ’ or below employees
iwamn | TToL | P somsem | pmaec | mompy | EREAER
Research and Development (Non-IT related)
Tt e B BE 8 AR AR A AR
R&D Researcher ; R&D Scientist ; R&D Engineer o o o o o o
001 DI « GEibEA - 1 LI 78.7% 21.0% 0.3% 0.0% 0.0% 0.0% 8642
002 |R&D Technician 9.0% 80.5% 5.8% 4.7% 0.0% 0.0% 3254
ikt esii=|
003 %&éf E%j“ta“‘ 0.0% 66.6% 18.7% 11.4% 3.3% 0.0% 1362
s“"'jj"\:‘f; 53.4% 40.3% 3.6% 2.3% 0.3% 0.0% 13258
Research and Development (IT related)
Tt St L B % (B2 SRR B A )
R&D Researcher ; R&D Scientist ; R&D Engineer o o o o o o
051 DI « GEibE - 1 LI 42.9% 57.1% 0.0% 0.1% 0.0% 0.0% 5858
052 |R&D Technician 1.6% 56.4% 39.8% 2.2% 0.0% 0.0% 1906
NiEiesaii=|
053 %&éf E%j“ta“‘ 0.0% 19.9% 40.8% 39.2% 0.0% 0.0% 1083
S“b-j;\;a; 28.8% 52.4% 13.5% 5.3% 0.0% 0.0% 8847
Overall 453} 43.6% 45.1% 7.5% 3.5% 0.2% 0.0% 22105
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b .
(b) Information Technology 3REH
Principal Job Preferred Lev
el of Ed i
EERH Postgraduate | of Education fg 2 HANRFIEE
Degree irst Degree | Sub-d Dipl T Total no. of
Research and p:2 _ egree . S dary4 | S q N N
i Qﬁﬁaﬁ;(ﬂ?;%g;;%t ﬁ(ﬂ}f related) LA Sl LR =l i g‘;‘%‘%ag to7 T or belovi, ? ellzll:;tol;:
3 4 g S
051 |R&D Rescarcher ; R&D Scientist ; R . st | e | SRR
BRI B « BRI « i &D Engineer
052 R&D Technician == g% T 2R 42.9% 57.1%
L e | 0% 0.1% 0.09
053 |R&D Assistant 1.6% 56.4% % 0.0% 5858
B e 39.8% 2.0% 0.0%
0.0% 19.99 o 0.0%
= Sub-total o8 9.9% 40.8% 39.2% 0.0% - 10
eneral IT Management —fF&sHF — 8% 52.4% V70 0.0% 10
101 |Head of IT nt —RE R EE 0 13.5% 5.3% 0.0% 83
102 |2Me echnology Offi 6% 8
g ¥ Officer (CTO) — 1.3% 0.1% 0.0% 0.0%
3% V70 0.0%
Sub-total - 84.1% 1.6% 0.0% 0.09 - o
Software Development EX{4:BH5% JNER 17.4% 82.1% vy 0% 0.0% 433
501 |ystems Development Manag =70 0.0% 0.0% 0
E Skt & 0 0% 1527
202 |Systems Architect 0% 96.69
S LR A 0.0% 0.0%
203 Project Manager 6.7% 88.8% -J70 0.0% 151
v FL 4 o 4.5% 0.0% N 8
212 Systems Analyst 1.9% 94.9% S 0.0% 0.0% 523
i 27% | 0.6% | 0.7
213 |Business Analyst 1.8% 86.1% 3 0% 0.0% 3942
SRR o3 2.9% 0.0°
214 |Analyst Programmer 0.0% 100.0% ) 0% 0.0% 3672
SRR E 0.0% 0.0% 0.0°
205 |Programmer 0.0% 417% 0% 0.0% 121
e : 37.8% | 20.5% | 0.09
20 |OVUX Designer 0.0% 28.9% i 0% 0.0% 5391
LR PR 049 S N
207 ware Quality Assurance Specialist ; 4% 54.4% 36.7 i 0.0% 15011
gufz;lty Assurance Engineer st Software 1% 8.5% 0.0%
T ot e e 0 o7 0.0%
208 S,(:flware Product Er%;nzeer SRR TR 0% 67.9% 24.8% 3.3 i
e L AR 3% 0.0% 0.0%
510 |Technical Writer L.7% 71.4% o 523
?Ciﬁﬁ P 26.1% 0.8% 0.0%
Compier Came Dt ATt Develoner 0.0% | 97.7% | 1.1% ) — 0.0% 1110
raphic Desi . 5 A% 19
AnimatOr ; Web (;:vlralf;:({?I n;;s/iAmST ; (_:Ompllter 1% 0.0% 0.0% 87
211 |Designer gner ; Visual Effects
Bty e = W i
igiiansig EiiE B E - BSE e 0.0% 33.00
;ﬁgigiﬁfﬁméﬁ%&;gﬁgg{fii 30% | 264% | d05% | 0.1%
il XA e 0.0% 1523
= Sub-total 0.7
ommunications And Netw - /et 1% 52.5%
ks 3EE =70
Nk Vamge orks 33 K44 29.0% 17.7% 0.1°
S0k T s %o 0.0%
s — 0% 36813
302 |Mobile etwork Engineer U7 84.3%
BT i i 8% 0.0%
303 , e/tWork Engineer 0.0% 58.7% 41.3° o 0.0% 500
s i 0% 13% | 00% | 0.0%
304 |[Network Adminis .0% V70 0.0%
s inistrator - 63.3% 35.3% 1.3% 0.0% 0 327
o 0%
Sub- % 28% | 36.9% ) 00% 2731
b-total 60.2% 0.2%
IT Security EARE e 04% | 39.9% | 33.9% ey 0.0% 17
IT Security Specialist 270 25.7% o
401 | rity Specialist ; I : - 0.1%
b et P | 0% 5975
Coberseotn R EEAREER 1.3°
407 |; ! CfiECurlty Specialist A 3% 86.6% 7.89
s B 010 S | A% | 0%
. 0,
1% | 457% | 53.9% 0.0% 808
Sub-total o7 0.3% 0.0%
o] 07% 662% | 3089 — 0.0% 779
8% 2.3% 0.0% 0.0
0% 1587
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Principal Job Preferred L
1 .
TERH Postgraduate | evel of Education {& 8 HAHHARE
Degree irst Degree | Sub-d Dipl Total
Technical Services AR s A =-TI7A BBy “Euéfﬁxzee Cel:]t i(t]-ll:l:t/e Secotnd;lry 4 | Secondary 3 ;')u?l- tlil::;:f
Systems ] .
403 |Systems Progrz - XREE ; or below empl
et e w | szt | ooy | SHESE
404 |Services Support Mana;f ! 0.0% 86.2%
B 2% | O 4.0% 0
205 |Service Engineer 0.0% 76.6% 0.0% 0.0% 1003
B T o 7.3% 16.0% 0.1
406 | Service Technician 0.0% 44.5% 1% 0.0% 858
st 19.1% | 357% )
0.0% 0.8% 0.0°
() 1.8% o 0% 1850
Sub-total| 3.8% 80.5% 9.3%
Data Management ST JNEE 0.0% 25.7% 779 - 4.6% 6387
801 Data Scientist T 28.0% 5.8% 2.89
sonciis 1 8% 10098
atabase Administrator ; 8% 97.29
%0 - 2%
2 Daté Wﬁiehouse Specialist ; Database Desi i 1.1% 0.0% 0.0%
W - B e B 0.0% — 0.0% 28
2 BUEIREGTE He 56.2% 43.29 !
2% 0.6% 0,
Infrast Sub-total 0.6% 0.0% 0.0% 53
structure And : = d ’ 0
Egﬂ]}ﬁﬂzgﬁn Operations Support /NGt (4 70.5% 28.5% 0.4% 0.0%
501 ETPperations Manager s 0.0% 814
%%Eﬁlﬁé{’ﬁ%@g 0.6%
_ra ions Supervisor ; o 96.7%
04 gfﬁ;‘;;;s Support Supervisor - 2% 0-1% 0.3% 0.09
EREHERE AT« BETE 0.09 - 0%
£ S{E VIR 0% 58.09 =
0 égrzp;t? EO perftzr ;S }/,Slems Operator 0% 32.3% 7.4% 2.4%
5 \ BLEIRIE E . 0
506 |User Support ’ 0.0% 17.0% 2210 o 2436
AE%H 21% | 386% | 22.3%
0.0% 3.1% c 0.0% 255
Sub-total ° 25.3% 56.49 8
IT Educati | 0.0% A% 152% 0.09
ucation And Training ZFHERER datl 7 14.3% 24.7% 0% 18593
A =] . 0
601 Proiessor ; Lecturer ; Training Offic ek A7 13.9% 0.0%
49 - 8 - ST “« - 24708
602 E;l::l"ramer . IT Instructor 28.7% 71.3% 0.0°
aElRLSR S R 0.5% % 0.0% 0.0% 0.0%
— 5% 98.1% 1.4% 0.0° e 2464
IS otal 18.79 0% 0.0% 0,
ales And Marketing E RSN K /DT 1% 80.9% 0.5% 0.0% 1414
ki D70
T Salcs Director / Manager ; IT Mark ’%ﬁyg 0.0% 0.0% 0.0%
701 l_\izi%;ger 5 arketing Director / - 3878
EARHT S AR 4L - B
P /L AR TS 3.0% 85.7% s
702 %;§$§;§Q:THWEﬂTthmngwnwmt4 6% 3.1% 0.6% 0.0%
SRS - ZEL et ative V70 163
703 ET}’roduct Promotion l%epﬂrjje?tjjiizﬁ% 0.0% 24.7% 29.4%, !
T2 0.07 o | 427% | 32%
0% 2.8% : 0.0% 6510
Sub-total >8% 40.3% 44.8%
Overall 4&3} e 04% | 279% | 2049 8% | 6% 2628
gt 04% | 36.5%
3.8% 39.7% o 13.2% 1.6%
7% | 226% | 2839 _ A0z
3% 5.2% 0.4%
ERLAD 105019
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Table 9.6: Preferred years of experience of full-time employees by principal job

®9.6 : I EERHE S NERES EAMEMER

(a) Research and Development H}ZCEEERES

Preferred Years of Relevant Experience {g8HAEMESL

p ] 3 N 1 N Total no. of
yrs to less yrs to less yr to less full-ti
Principal Job FEEREHS lggzi:r than 10 yrs | than 6 yrs | than3yrs Less;:lan ! expeNr;)ence en:plol;:,:s
N NEZHE | ZEEE (—FE=FE| g 2R B4Ry
+ERE U BT U FEPT | ALK
Research And Development (Non-IT related)
Tt 5t B BE 2% (AR SRR A FH )
001 ;%%Eggﬁ;;:ég?ﬁﬁ;ﬁg%;%mﬁr 472% | 215% | 268% | 44% 0.0% 0.1% 8642
002 ;T&égé%gm 0.0% 267% | 445% | 27.7% 0.2% 0.9% 3254
003 gég;ﬁg“““ 0.0% 51.3% 4.2% 211% | 203% 3.1% 1362
S“"'fj“\;‘j; 283% | 27.1% | 282% | 12.8% 2.9% 0.7% 13258
Research And Development (IT related)
G etk ai |
051 g}&;ﬁ;;gfh;;;;‘jfg;f‘i%?‘;‘%‘gﬂf“gm“‘ 10.7% | 575% | 293% | 2.1% 0.3% 0.0% 5858
052 ;}&;é%‘gmn 0.0% 10.0% | 705% | 12.1% 7.3% 0.0% 1906
053 ;&; Ej‘?ggji“a“‘ 0.0% 6.2% 4.7% 33.6% | 52.9% 2.6% 1083
S“"'fj"\g 72% | 412% | 34.6% 8.2% 8.5% 0.3% 8847
Overall 4t 18.5% | 337% | 31.1% | 10.6% 5.5% 0.6% 22105
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(b) Information Technology &zl F}F;

Preferred Years of Relevant Experience {g 2 HANKEERE

Total no. of
L. 6 yrstoless | 3yrstoless | 1yr toless full-time
Principal Job EEREHS 10 yrs or than 10 yrs | than 6 yrs | than3yrs Less than 1 Nf) employees
above NETE | 2T e | —awsE yr experience %ﬁ%?ﬁﬁyéﬂﬁ
FeERE | = | —EMT | mESEH® ;
DU DUT T
Research And Development (IT related)
B e SR R 2 (SRR SRR B AE RR)
R&D Researcher ; R&D Scientist ; R&D Engineer o o o o o o
051 . . . . . .
BISPUTEE « GribE - 1 LI 107% | 57.5% | 29.3% 2.1% 0.3% 0.0% 5858
052 ;}&gé;%‘gm“ 0.0% 100% | 705% | 12.1% 7.3% 0.0% 1906
053 ;g;éﬁgﬁm‘ 0.0% 6.2% 4.7% 33.6% | 52.9% 2.6% 1083
S“"'fj"\‘;; 72% | 412% | 34.6% | 82% 8.5% 0.3% 8847
General Management
| — AR
11 |Head of IT 47.0% 18.0% | 27.6% 7.4% 0.0% 0.0% 1094
%gﬂ*i{ﬁjﬁ% . 0 B 0 . 0 B 0 . (1] . 0
102 g;g%i‘;fgy Officer (CTO) 309% | 441% | 249% | 00% | 00% | 0.0% 433
Sub-total|
24% | 255% | 268% 5.3% 0.0% 0.0% 1527
JNET
Software Development $R{:FHE%
201 Zg%;ﬁ%;mﬁmM“%ﬂ 11.9% | 440% | 37.8% | 5.1% 13% 0.0% 1518
202 Zzﬁ%%ﬁm“‘ 160% | 181% | 41.7% | 203% | 3.5% 0.4% 523
SIS
203 [0 R 6.5% | 224% | 644% | 5.1% 1.6% 0.0% 3942
212 Z%ﬁ;%?“‘ 0.4% 155% | 522% | 31.4% 0.5% 0.0% 3672
L
213 ;;;;;;“W‘ 0.0% 113% | 355% | 399% | 133% | 0.0% 321
A
214 ?;;g;r%gmmm 0.2% 1.1% 37.6% | 58.6% 1.0% 1.6% 5391
205 ;ﬁfﬁﬁf 0.1% 0.1% 104% | 68.7% 16.0% 4.8% 15011
s "“:lﬁﬁ %
m4}§g;gﬁﬁ$;%ﬁy@ﬁm 0.0% 19% | 18.6% | 656% | 13.9% | 0.0% 3192
Software Quality Assurance Specialist ; Software Quality
207 |Assurance Engineer 0.4% 7.7% 47.7% 42.5% 1.7% 0.0% 523
el I M el T TS
208 :;f;‘”ggl’%d%‘g Engineer 35.6% 8.7% 26.6% | 29.0% | 0.0% 0.1% 1110
& i
210 g%‘%}%};’”“ 0.0% 517% | 184% | 29.9% 0.0% 0.0% 87
Computer Game Designer / Artist / Developer ; Computer
Graphic Designer / Artist ; Computer Animator ; Web
Graphic Designer ; Visual Effects Designer
211 e e 0° 09 0° 20 99 89
Wi R e E - uEmeste | 0% | 1O% 1 90% 1 752% 4 12.9% 1 1.8% 1523
JHEATE BB - MBI -
e Grteanil
S“"'Z“\Zﬁ 2.6% 7.1% | 28.1% | 513% 8.7% 22% 36813
Communications And Networks 3E=F B 484%
301 ;%gﬂ;““%“ 3.5% | 591% | 273% | 6.6% 0.0% 3.5% 500
302 [ e 0.0% | 193% | 41.0% | 398% | 0.0% | 00% 327
303 ;§;$%g§mﬁ‘ 02% | 34% | 212% | 409% | 343% | 0.0% 2731
P 0.1% | 0.0% | 350% | 453% | 11.7% | 7.9% 2417
S“"'fj"\‘;; 0.4% 7.6% | 285% | 39.8% | 202% | 3.5% 5975
IT Security ELRE
IT Security Specialist ; Information Security Specialist
401 |0 O 79 39 09 59 49 09
SRR RS - AN 2.7% 7.3% 79.0% | 10.5% 0.4% 0.0% 808
407 ;ﬁzgg;g;gg“m 0.8% 3.0% 68.4% | 27.9% 0.0% 0.0% 779
S“"'Z“\Zﬁ 1.7% 5.1% 737% | 192% | 02% 0.0% 1587
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Preferred Years of Relevant Experience {g 8 HENHEERE

Total no. of
Principal Job EEREH 10 vrs or 6 yrs to less | 3 yrstoless | 1yr toless L :u:ll_:il:;eo
Incipal Jo azove than 10 yrs | than 6 yrs | than3yrs ess than 1 Nf) employees
i - | EEE | SEete | —gmse| 0 | GRE | emies
Technical Services ¥ fiHRRE
Systems Prog S s) ; Cloud Engi
403 gﬁ;ggﬁ%%?gggggﬁ 4.6% 14.8% | 48.9% | 28.1% 3.5% 0.0% 1003
Services Support Manager ]
404 e 7 4B 5.8% 18.0% 29.2% 31.8% 15.2% 0.0% 858
Service Engineer
405 W T A2 0.0% 6.3% 40.6% 29.8% 1.9% 21.5% 1850
Service Technician
406 Wk i 0.0% 0.0% 0.1% 62.5% 10.3% 27.1% 6387
Sub-total|
" /Jo\;" 1.0% 4.4% 15.5% 49.9% 8.4% 20.8% 10098
Data Management &
Data Scientist
801 BRI 0.4% 34.2% 59.5% 6.0% 0.0% 0.0% 284
Database Administrator ;
802 |Data Waﬁehouse Specialist ; Database Designer 2.6% 1.5% 57.9% 37.7% 0.2% 0.0% 530
BAEEEHE WS REER - BIEEEE A
el 18w | 129% | sss% | 267% | 04% 0.0% 814
Infrastructure And Operations Support FEFIPR(ELIE
IT Operations Manager
501 TR LR AT 10.7% 37.2% 42.5% 9.6% 0.0% 0.0% 1121
IT Operations Supervisor ; Operations Support Supervisor
504 |.
SRR T T~ BRI 0.6% 17.5% 56.9% 24.1% 0.8% 0.0% 2436
C ter O ;S O
505 [t ff:‘p‘erf‘fzr‘ ; ystems Operator 0.0% 2.0% 23.5% | 65.1% 8.0% 1.4% 2558
506 |User Support 0.0% 0.1 o 9 0 0
e .0% 1% 6.6% 60.9% 29.5% 3.0% 18593
Sub-total|
] 06% 3.7% 14.9% | 553% | 232% 2.4% 24708
IT Education And Training ZiRFHHH Rl g
601 Professor ; Lecturer ; Training Officer o o o o
Bk« AT AT 14.8% 14.2% 26.8% 9.9% 34.2% 0.0% 2464
602 IT Trainer ; IT Instructor o
T e 0.0% 1.0% 27.8% 33.9% 37.0% 0.3% 1414
Sub-total|
] 93% 9.3% 27.1% | 189% | 35.3% 0.1% 3878
It Sales And Marketing &SRR 58 K HitR R
IT Sales Director / Manager ; IT Marketing Director /
701 [Manager 8.6% 28.3% 50.9% 10.9% 1.3% 0.0% 1634
LR e & - AR TG MEE
IT Sales Representative ; IT Marketing Representative
702 SERELS B TR S 1.5% 0.5% 40.9% 44.8% 10.1% 2.2% 6510
IT Product Promotion Re sentati
T03 | e 0.0% 0.0% 2.6% 56.1% | 35.7% 5.5% 2628
Sub-total| 210 o o o o
B 1% 4.3% 32.7% 42.9% 15.3% 2.7% 10772
Overall @%ﬁ‘l‘ 3.0% 9.0% 25.7% 44.4% 14.0% 3.8% 105019
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Table 9.7: Top 3 training needs of full-time employees in the next 12 months by principal

jobsR9.7  RA12 8 H BRI R RHVE 3 THll K (ZEEBBED)

(a) Research and Development T5CEAGH S

Rank (Employers are asked to select at most 3 training areas that are regarded as important
for their employees. Rank 1 refers to the training area with the highest % of companies
regarded it as top 3, and so on.)

Principal Job Top 1 Top 2 Top 3
EERG A Bl B=fy
Research and Development (Non-IT related) Ff5g8apH & (B E FARHE AR AR
001 R&D Researcher ; R&D Scientist ; R&D Engineer Technical Skills Design Thinking Knowledge related to licensing

WIEENTIE R - WISERIEAS - WSt TRZAT

and patent application

R&D Technician

002 |. i Design Thinkin, Technical Skills Research Methodolog
it esdiiE) £ ¢ ¥
R&D Assistant i

003 ash jﬁsgs an Isnef:ﬁinon and System IT Infrastructure Library Research Methodology

Research and Development (IT related) Fj2%BaEH & (BRE AR A RR)

R&D Researcher ; R&D Scientist ; R&D Engineer

051 . . o Research Methodolo Design Thinkin Management Skills
i i = W ie a2 I MW & £ £ £
R&D Technician

052 i Design Thinkin Technical Skills Research Methodolo
W SEFe i & £ ¢ &
R&D Assistant

053 Technical Skills Design Thinkin, Research Methodolo,
BresahsE < ¢ &
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(b) Information Technology &zlF}H;

Rank (Employers are asked to select at most 3 training areas that are regarded as important
for their employees. Rank 1 refers to the training area with the highest % of companies

regarded it as top 3, and so on.)

Principal Job Top 1 Top 2 Top 3
FER B E_fir E=Ar
Research and Development (IT related) B 5e 55 2 (BAE AR AH )
R&D Researcher ; R&D Scientist ; R&D Engineer . . .
051 |. . = . e - Research Methodolo Design Thinkin; Management Skills
BRI S - DRSS« s TARH & ¢ ¢ £
R&D Technician
052 |. i Design Thinking Technical Skills Research Methodolo,
Bl i ¢ ¢ &
R&D Assistant
053 Technical Skills Design Thinkin; Research Methodolo,
Wras B g g gy

General IT Management —f& &R FE#H

101 Head of IT Strategic Management Management skills and Project Management and
TR Y g & leadership Skills Design
Chief Technology Officer (CTO) Management skills and . . .

102 R A leadership Skills Strategic Management Problem Solving Skills

Software Development B{{FH%E

Systems Development Manager

Information and System

Application Development

201 EX s Security Mobile Computing Tools/ Programming Languages
Systems Architect Service-Oriented Architecture |Virtualisation and Cloud Networkl.ng/l')ata
202 S IR (SOA) Computin Communications ;
IR puting Mobile Computing
213 Business Analyst Project Management and Digital Marketing and E- Information and System
SEF ST TR Design Commerce Security
Project Manager Application Deve}opment Information and System Data Science and Data
203 TE [ S Tools/ Programming Securit Analvtics
LH Languages Y Y
Systems Analyst Business Communication Application Deve'lopment .
212 oA Skills in Technology Sector Tools/ Programming Business Process Management
RE gy Languages
Analyst Programmer Application Deve}opment . Multimedia and Computer
214 Jrevy Sy Tools/ Programming Internet of Things Graphics
=R Languages P
Programmer Application Deve}opment Virtualisation and Cloud . .
205 Fsk i B Tools/ Programming Computin Mobile Computing
SRR Languages puting
204 UI/UX Designer ?ggll;;: ell)t;znrla)ri\rlzilzpmem Mobile Computing Interactive Game
FIF SR - P BRaREET L grammine Design/Development
anguages
Soft lity A Specialist ; Soft
othware Quality SSUrance Specialist ; SOUWare g ware Quality (Capability [Networking/Data . .
207 [Quality Assurance Engineer Maturity Model Integration) |Communications Mobile Computing
_ . , uri uni
W EREEEHS - Rt mEaE TR Y £
Software Product Engineer Software Quality (Capability |Project Management and o .
208 R 7E i TAZHT Maturity Model Integration)  |Design Artificial Intelligence (AT)
Business Communication
210 Technical Writer Skills in Technology Sector ; | )
e & Understanding IT Practice in
the Chinese Mainland
Computer Game Designer / Artist / Developer ;
Computer Graphic Designer / Artist ; Computer
Animator ; Web Graphic Desi ; Visual Effect icati
nimator ; Web Graphic Designer ; Visual Effects | . . . Computer Application Deve}opment Interactive Game
211 |Designer Tools/ Programming

EigESEET & iR FE A - BB
itEHtE - EisEERGTAl  EE R
B~ (R R G

Graphics

Languages

Design/Development

Communications and Networks 38 5z §8%%

301 Network Manager Networking/Data Information and System Management skills and
ks Communications Security leadership Skills
Mobile Network Engineer Networking/Data . . .
302 ST TR Communications Mobile Computing Internet of Things
Network Engineer Networking/Data Information and System o .
303 Y TR Communications Security Artificial Intelligence (Al)
Network Administrator . . Networking/Data Information and System
304 TR Problem Solving Skills Communications Security
IT Security ZE:AfRZ
401 IT Security Specialist ; Information Security Information and System Networking/Data Virtualisation and Cloud
Specialist Security Communications Computing
Cybersecurity Specialist . . Virtualisation and Cloud Information and System
407 BT S R Problem Solving Skills Computing Security
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Rank (Employers are asked to select at most 3 training areas that are regarded as important
for their employees. Rank 1 refers to the training area with the highest % of companies

regarded it as top 3, and so on.)

Principal Job
FEBH

Top 1
B

Top 2
E_fir

Top 3
Eoeting

Technical Services TR

Systems Programmer (Servers) ; Cloud Engineer

Virtualisation and Cloud

Application Development

Radio Frequency Identification

403 2RSS (B%es) ~ EE TIZAL Computing Tools/ Programming (RFID) Technologies
Services Support Manager Application Development Information and System .

404 i b Tools/ Programming Security Business Process Management
Service Engineer . Applied Basic IT Tools for Information and System

405 s TR Business Process Management Business Processes Security

406 Service Technician Applied Basic IT Tools for Information and System Virtualisation and Cloud
i sqi = Business Processes Security Computing

Data Management S

Data Scientist

Data Science and Data

Management skills and

Software Quality (Capability

801 BERlE R Analytics leadership Skills Maturity Model Integration)
Database Administrator ; .
802 |Data Warehouse Specialist ; Database Designer Database Internet/Intranct/Web Data SFICHCC and Data
Development Analytics

BEEEH S  BiEaHER - YRR R

Infrastructure and Operations Support EZEFIHE/EL#2

IT Operations Manager

Information and System

Applied Basic IT Tools for

S0t BB R E AR Problem Solving Skills Security Business Processes

504 gp?rl:ir()a:soglslssfr‘:r;lf;;r;isor Isnef:ur;nit;tion and System gz:lv;fll;iiiﬁi: Problem Solving Skills
EERBIEURIEFAF - TR T(E

505 %&?%;Zépezz%%gz;;\ms Operator Linux/Unix & Open Source  |IT Infrastructure Library Windows Platform Technology

506 %S;r ;ggort Isnef:linitz}l,tion and System Problem Solving Skills Windows Platform Technology

IT Education and Training ZERRHEE B4k

Professor ; Lecturer ; Training Officer

e-Learning Technology and

IT Applications in Product

Project Management and

601 o s s . Design ;
HdZ AT~ FIREE Development Design Understanding IT Practice in
602 IT Trainer ; IT Instructor IT Applications in Product e-Learning Technology and PDI;]:; Management and

HARHGIRE - HREEE A

Design

Development

Management skills and

IT Sales and Marketing ZFAFHHE RS ERE

IT Sales Director / Manager ; IT Marketing Director

701 / Manager Business Communication Digital Marketing and E- Marketing Management
BRI gy EamEL e R 448 |SKills in Technology Sector  |[Commerce & g
8L
IT Sales RePresentatlve ¢ IT Marketing Digital Marketing and E- Business Communication .

702 [Representative Commerce Skills in Technology Sector Marketing Management
e T ] e A A L [—— o
SRR AR ~ BRI

703 IT Product Promotion Representative 2;12 ggﬁgﬁ?oﬁaﬁa?:s;?ﬁr Networking/Data Digital Marketing and E-
HENRH E L TR p g Communications Commerce

Customer Engagement
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