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1. Innovation is a key impetus to economic growth
and development. Innovation activities include not only
research and development (R&D) but also product and
business process innovation which help enhance
competitiveness and business performance. The Census
and Statistics Department (C&SD) has been compiling
various statistical indicators for gauging the development
of innovation activities in Hong Kong, among which
those on R&D activities are the most importance ones.
In this publication, statistics on R&D activities cover
three institutional sectors, viz. business, higher education
and government sectors, while statistics on other
innovation activities only relate to the business sector.

2. Statistics on R&D and other innovation activities
for the business sector are compiled from data collected
through the Survey of Innovation Activities (SIA), which
is a dedicated survey on this subject conducted by the
C&SD since the reference year of 2001. Statistics on
R&D activities for the higher education sector are
compiled mainly based on administrative data provided
by the University Grants Committee (UGC), while those
for the government sector are based on data collected
from various government bureaux, departments and
guasi-government  organisations  (including public
technology support organisations).

3. Chapter 1 of this publication depicts the overall
situation of R&D activities in Hong Kong in 2021, with
respective analyses on R&D activities in the business,
higher education and government sectors. Detailed
statistics on R&D expenditure, R&D personnel and other
relevant  characteristics such as  collaboration
arrangements on R&D activities in the business sector are
also published. Chapter 2 focuses on the characteristics
of innovation activities in the business sector in 2021.
Chapter 3 portrays the support provided by the
Government of the Hong Kong Special Administrative
Region in promoting R&D and other innovation activities
in Hong Kong, of which the information on applied R&D
and innovation activities is furnished by the Innovation
and Technology Commission. Details of the
methodology, concepts, definitions and data sources are
given in Appendices A and B.
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4, This publication, introduced since the reference
year of 2008, has similar coverage of statistics on
innovation activities as those previously published
through the Report on Annual Survey of Innovation
Activities in the Business Sector (which had been
discontinued as from the reference year of 2008), plus
those on R&D activities for the higher education and
government sectors. It provides a more complete
depiction of the development of innovation activities in
Hong Kong.

5. The Hong Kong Standard  Industrial
Classification (HSIC) has been adopted in the SIA for
sample selection, data collection and dissemination of
survey results. The HSIC is devised by using the United
Nations’ International Standard Industrial Classification
as the framework, with local adaptation, to reflect the
structure of the Hong Kong economy.

6. HSIC Version 2.0 has been adopted in the SIA
starting from the reference year of 2009. To maintain
data continuity and comparability before and after
adopting HSIC Version 2.0, the C&SD has re-compiled
key statistics on innovation activities in the business
sector dating back to the reference year of 2005 in
accordance with HSIC Version 2.0. The industrial
classification and all figures given in this publication are
based on HSIC Version 2.0.

7. For the analyses on innovation activities in the
business sector by size of establishments presented in this
publication, establishments are categorised into small,
medium and large according to the number of persons
engaged as follows:

TR B AL B A
o Size of No. of persons engaged
(e R establishment ” o o
Industry grouping /N qj_i KA
Small Medium Large
BhiG
Manufacturing <10 10-99 >100
FEELE
Non-manufacturing <10 10-49 > 50
2021 FHFARHEENET iv Hong Kong Innovation Activities Statistics 2021
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8. According to the international guidelines
promulgated by the Organisation for Economic Co-
operation and Development (OECD), all costs incurred in
R&D activities should be covered so as to fully reflect the
R&D performance of an economy. In particular, the
R&D facilities may be available to institutions free of
charge or at a subsidised rate in some cases. The user
cost of these facilities, or the “market value”, should be
properly calculated and included in the estimation of
R&D expenditure in order to reflect the realistic cost of
R&D facilities.

9. Following international guidelines, the C&SD
has started to collect additional information on the usage
of R&D facilities from different stakeholders for
estimating the implicit user cost and including such
estimates in the R&D expenditure as from the reference
year of 2018. The R&D expenditure for 2017 has also
been re-compiled according to the enhanced estimation
method, yet could only be analysed further by performing
sector. As for 2016 and earlier reference years, the R&D
expenditure with the implicit user cost of R&D facilities
included could not be re-compiled owing to the lack of
required information.

10. Moreover, the OECD announced the latest
revision on types of innovation in the business sector in
October 2018, i.e. regrouping of the previous four types
of innovation (viz. product, process, organisational and
marketing) into two main types, namely “product
innovation” and “business process innovation”. Owing
to this revision, the coverage of innovation activities for
the reference year of 2019 onwards is different from that
of earlier years.

11. In this publication, figures may not add up to the
total due to rounding and all monetary figures are in Hong
Kong dollars. The ratio of R&D expenditure to Gross
Domestic Product (GDP) is calculated based on the latest
GDRP series released in November 2022.
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12. The following symbols are used throughout this

publication :

N.A. Not applicable

8§ Dollar values less than $50,000 or percentages
less than 0.05%

@ Figures are subject to revision later on

* Revised figures

*kx

Vi

Figures are not released to safeguard
confidentiality of information of individual
establishments.
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1. Capabilities in innovation and technology are
essential elements to enhance an economy’s
competitiveness while research and development (R&D)
is a key impetus for technological advancement.
According to the international definition promulgated by
the Organisation for Economic Co-operation and
Development (OECD), R&D activities refer to creative
and systematic work undertaken so as to increase the
stock of knowledge for devising new and improved
products/processes/applications and to improve the
existing  products/processes/applications. R&D
activities usually carry an appreciable element of novelty
or innovation and the resolution of scientific and/or
technological uncertainty. They can be conducted in
such fields as natural sciences, engineering and
technology, medical and health sciences, social sciences,
and humanities and arts.

2. In 2021, the gross domestic expenditure on R&D
(GERD) of Hong Kong [i.e. total expenditure on in-house
R&D activities performed locally in the business, higher
education and government sectors (including public
technology support organisations)] amounted to
$27,827 million, representing an increase of 5% when
compared with 2020, whereas the Gross Domestic
Product (GDP) increased by 7% during the same period.
GERD as a ratio to GDP slightly decreased from 0.99%
in 2020 to 0.97% in 2021. (Table 1.1)

3. In 2021, the total expenditure on in-house R&D
activities (including labour cost, other current expenditure
and capital expenditure on R&D activities) in the business
sector was $11,699 million, representing an increase of
6% when compared with 2020. (Table 1.1)

4. The total expenditure on in-house R&D activities
in the higher education sector has been on a rising trend
in recent years. In 2021, the total expenditure on in-
house R&D activities in the higher education sector
reached $14,735 million, up by 4% when compared with
2020. The total expenditure on in-house R&D activities
in the government sector (mainly public technology
support organisations) amounted to $1,392 million in
2021, up by 1% when compared with 2020. (Table 1.1)

vii Hong Kong Innovation Activities Statistics 2021
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5. Another indicator of R&D activities is the number
of R&D personnel which measures the manpower
resources deployed to R&D activities performed by
organisations in Hong Kong. “R&D personnel” refers to
persons directly engaged in R&D activities, covering
researchers, technicians and other supporting staff. In
order to depict the actual amount of manpower resources
deployed to R&D activities, the number of R&D
personnel is measured in terms of full-time equivalent
(FTE), which is estimated on the basis of the total number
of person-years deployed to R&D activities during the
reference year.

6. In 2021, there were 37 455 R&D personnel (in
FTE) in total, as compared with 36 106 in 2020. Most
of them were engaged in the higher education and
business sectors, which accounted for 63% and 35%
respectively of the total number of R&D personnel in
2021. (Table1.1)

7. Innovation is not just confined to the development
and use of technology. Business establishments can also
enhance competitiveness and business performance
through implementation of new or significantly improved
business processes (e.g. production process, distribution
method, marketing approach, administration and
management practice, supporting activity for goods or
services provided, etc.).

8. According to the international guidelines
promulgated by the OECD, innovation activities comprise
R&D, product and business process innovation activities.
In 2021, about 2% of the business establishments had
undertaken innovation activities. Total expenditure on
innovation activities in the business sector amounted to
$28,684 million. (Table 2.1)

viii Hong Kong Innovation Activities Statistics 2021
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2019 £ & 2021 SRy S B SZ RS A B BH
R&D expenditure and number of R&D personnel, 2019 to 2021

W& (H&T)

R&D Expenditure ($ million) 2019 2020 2021
25 3t BT 5% 4B B 52 26,333 26,554 27,827
GERD (+8%) (+1%) (+5%)
=[a]+[b]+[c] [0.939%] [0.99%0]@ [0.97%]@
[a] TR 11,616 11,044 11,699

Business sector (+6%) (-5%) (+6%)
[0.41%)] [0.41%)]@ [0.41%)]@

[b] =SEHEHE 13,432 14,129 14,735
Higher education sector (+9%) (+5%) (+4%)
[0.47%)] [0.53%]@ [0.51%]@

[c] BURFHE 1,284 1,380 1,392
Government sector (+12%) (+8%) (+1%)
[0.05%)] [0.05%]@ [0.05%]@

HEABEH (MHEEREHHNABTRE)

Number of R&D personnel (in FTE)

BB ABREE 35416 36 106 37 455

Overall number of R&D personnel (+5%) (+2%0) (+4%0)

=[d]+[e]+[f]

[d] Tt 13 748 13335 13 002
Business sector (+4%) (-3%) (-3%)

[e] EHFEHEHME 20 643 21715 23 423
Higher education sector (+6%) (+5%) (+8%)

[fl BUFHE 1025 1056 1030
Government sector (+9%) (+3%) (-2%)

SRR EEYR R AR B E 4 - Notes :
7595 P B B 3 B A A e
{8y b 5% -

2021 BB EDS ix

ERRITERE BNSE R

Figures in round brackets refer to percentage changes over the preceding

year.

Figures in square brackets refer to the ratios of corresponding R&D
expenditure to GDP.
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(£ 1.1)

Overall situation of  research and
development (R&D) activities

11 In 2021, the gross domestic expenditure on R&D
(GERD) of Hong Kong [i.e. total expenditure on in-house
R&D activities performed locally in the business, higher
education and government sectors (including public
technology support organisations)] amounted to
$27,827 million, representing an increase of 5%
compared with 2020, while the Gross Domestic Product
(GDP) @ increased by 7% during the same period.
GERD as a ratio to GDP slightly decreased from 0.99%
in 2020 t0 0.97% in 2021. (Table 1.1)

1.2 In 2021, the total expenditure on in-house R&D
activities (including labour cost, other current expenditure
and capital expenditure on R&D activities) in the business
sector was $11,699 million, representing an increase of
6% compared with 2020. Analysed by type of R&D
expenditure, the current expenditure accounted for a
predominant share of 79% of the total expenditure on in-
house R&D activities in the business sector.

(Table 1.2)

1.3 The total expenditure on in-house R&D activities
in the higher education sector® has been on a rising trend
in recent years. In 2021, the total expenditure on in-
house R&D activities in the higher education sector
reached $14,735 million, up by 4% compared with 2020.
The total expenditure on in-house R&D activities in the
government sector (mainly public technology support
organisations) amounted to $1,392 million in 2021, up by
1% compared with 2020. (Table 1.1)

(1) 2020 4 K 2021 4 DABH =7 1 45 #4300 DUE W i (g 5t
B A ot A B 4B 53 ) By 26,757 BT K 28,697
90 » B E 2022 4F 11 B8RO - 1
GIEH®BREHREET -

(2) BMTFEERERNEEAWZERY (HHAY) EPN
RETEAMBFNER - S EREFRENVETH
GENTHEEFNG6H -

2021 A AR EE AT
ERGITEE BUTSHETE

(1) The expenditure-based GDP estimates at current market prices for 2020
and 2021 are $2,675.7 billion and $2,869.7 billion respectively. The
figures are the latest data released in November 2022 and are subject to
revision later on.

(2)  Figures refer to data in the respective academic year of the universities
funded by the University Grants Committee (UGC). The academic year
of the higher education sector starts in July of a year and ends in June of
the following year.
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2021 FEAYAH T S5 LR BE S R BUR B
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A A=

15  BRUPSEISEIFE SN > 59— IHbT 8
BN EEEE R A BEHE U
EREHHEN AR, SHE > AIREA R
GeaT N E R BUR W 88 VS B Y TAF A
WEIEMSER -

16  1£ 2021 & > Wisg N BEE (2
MHERE BRI ANEETRE) & 37455
A 0 #2020 BT 4% - (R 1.1)

1.7 RETHHMIEANBRISFH
B O TR R 53 55 2021 4F
5% N\ 2 GEEUTY 63%711 35% - 1% B AE T B
gy #2021 R E BTSN BEIE A
(92%) > HIERMI R (5% ) fe H Ath i
AR (3%)- (& 1.1> % 1.4)

1.4 In this publication, statistics on R&D activities
are mainly analysed by performing sector, and R&D
activities refer to those performed in-house for own
establishments and/or for other organisations (hereafter
referred to as “R&D activities” in the ensuing paragraphs
for simplicity, unless otherwise specified). Expenditure
on R&D activities in the business, higher education and
government sectors constituted 42%, 53% and 5%
respectively of GERD in 2021. While expenditure on
R&D activities in the government sector (mainly public
technology support organisations) represented a relatively
smaller share of GERD, it should be noted that the
Government plays an instrumental role in facilitating
R&D, technology upgrading and innovation through the
provision of research facilities, infrastructure as well as
funding support to the business and higher education
sectors. Analysed by source of funds, R&D expenditure
financed by the Government amounted to $14,525 million
or 52% of GERD in 2021. (Tables 1.1 and 1.3)

R&D personnel

15 In addition to the expenditure on R&D activities,
another important indicator of R&D activities is the
number of R&D personnel as measured in terms of full-
time equivalent (FTE), which is estimated on the basis of
the total number of person-years deployed to R&D
activities during the reference year.

1.6 A total of 37 455 R&D personnel (in FTE) were
recorded in 2021, up by 4% compared with 2020.
(Table 1.1)

1.7 Most of the R&D personnel were engaged in the
higher education® and business sectors, which accounted
for 63% and 35% respectively of the total number of R&D
personnel in 2021. Analysed by type of function, the
majority of the R&D personnel in 2021 were researchers
(92%), followed by technicians (5%) and other supporting
staff (3%). (Chart 1.1, Table 1.4)

) EEHERBUHBEAEUFLERETEY
MARBRERBSFEN "TEHAREHRNAR, k2
H$ a2 e d  E - T R AR A
B J2 5 80% B LA b Y TR IR R R AP e 1T B i
FAEB TN AR 236" RRE A
RIS 30 & & B oK B ) B0E g B R S D
K HENMEHE T R ARIZ M2 4 -

2021 A AR EE AT
ERGITEE BUTSHETE

(3) Figures on R&D personnel in the higher education sector cover the number
of “research related staff” and full-time “research postgraduate (RPQ)
students” in the respective academic year of the UGC-funded universities.
“Research related staff” refer to staff having deployed 80% or more of their
working time to research related activities, while full-time “RPg students”
refer to RPg students financed by UGC-funded universities using both
UGC and external funds.
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34.7%

62.5%

Distribution of R&D personnel (in FTE) in 2021 by performing sector

i SR R

Higher education sector
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Business sector
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Government sector

TR % B BT 3% 5 8

1.8 THEEmEABI#EEIE
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EFRF0.41% - (F 1.1)

i

12 388 E AT SR AR A A B (i AR AL

19 HE A @EEFEN AN E T 5258
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o~ M3 T E LU AETE ho R ' RS 5
(26%) + Flgmlh R PRl ~ HE ~ B3R
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110 £ 2021 FArA G ETHI 5 E
(BFENER R BN FIWT 35S ) /Y T
P A B o R B AL (S 5%
1B PN BT 7T 5 U Bl B 524 T R A AR A
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P B A Y AH FEEE BB o0 B By 35% A
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2021 A AR EE AT
ERGITEE BUTSHETE

R&D activities in the business sector

1.8 The local businesses constitute an important
R&D performing sector in Hong Kong. The total
expenditure on in-house R&D activities in the business
sector amounted to $11,699 million in 2021, up by 6%
compared with 2020, while its ratio to GDP maintained at
0.41% in 2021. (Table 1.1)

By selected industry grouping/size of establishment

1.9 The information and communications sector
accounted for the largest share (39%) of the total
expenditure on in-house R&D activities in the business
sector, followed by the import/export, wholesale and
retail trades, and accommodation and food services sector
(26%); and financing and insurance, real estate,
professional and business services sector (26%).
(Chart 1.2, Table 1.5)

1.10 Large establishments constituted 5% of the total
number of business establishments which undertook
R&D activities (including both in-house and/or
contracted-out R&D activities) in 2021. However, they
accounted for 47% of the total expenditure on in-house
R&D activities in the business sector, as compared with
35% and 18% by medium and small establishments
respectively. (Chart 1.2, Table 1.5)
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By type of R&D expenditure

1.11  The proportions of current expenditure
(%$9,285 million) and capital expenditure ($2,414 million)
on in-house R&D activities in the business sector were
79% and 21% respectively. (Chart 1.2, Table 1.6)

By industry grouping

TSR (MEEMEARRRY) KEBETHREN B EARER

Total expenditure on in-house R&D activities in the business sector in 2021 by
type of R&D expenditure (i.e. current and capital expenditure) by selected
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Chart 1.2
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X EERBEEEA ARV > E
hfE 2021 FE K E 32 S E EREE 5%
(59%) » HIUEERIBTFE (40% ) A%k
BERTsE (0.4%) - ([E 1.3° % 1.7)

2021 A AR EE AT
ERGITEE BUTSHETE

in the business sector was mainly incurred in research
related to business applications, of which the largest share
in experimental development (59%), followed by applied
research (40%) and basic research (0.4%) in 2021.
(Chart 1.3, Table 1.7)
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Chart 1.3 Distribution of total expenditure on in-house R&D activities in the business
sector in 2021 by type of research
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(15%). (Chart 1.4, Table 1.8)
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By technoloqgy area

1.14 In-house R&D activities in the business sector
were mainly focused on the areas of information
technology and engineering technology. = Computer
software technology, information system and technology,
and electrical and electronics engineering technology
areas accounted for 21%, 17% and 16% of the total
expenditure on in-house R&D activities in the business
sector respectively. (Chart 1.5, Table 1.9)

15 R FE Ry 2021 £ TR IR R S B4R B X 0 AT

Chart 1.5 Distribution of total expenditure on in-house R&D activities in the business sector

in 2021 by technology area
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By source of funds

1.15  About 90% of the total expenditure on in-house
R&D activities in the business sector was supported by
local parties, and most of which was financed by the
performing establishments  themselves  (71%).
(Table 1.10)

R&D personnel

1.16  The number of R&D personnel (in FTE) in the
business sector was 13 002 in 2021, of which 87% were
researchers, 8% technicians and the remaining 5% other
supporting staff. Analysed by selected industry
grouping, most of the R&D personnel were engaged in the
information and communications sector (43%), followed
by the import/export, wholesale and retail trades, and
accommodation and food services sector (29%).
(Chart 1.6, Table 1.11)
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1.17  Analysed by level of education, the majority of
R&D personnel in the business sector held university
degrees. Of the 13002 R&D personnel (in FTE) in
2021, 19% attained Ph.D. level and 74% were holders of
university degrees below Ph.D. level.

(Chart 1.7, Table 1.12)
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Contracted-out R&D activities

1.18 Apart from expenditure on in-house R&D
activities, statistics pertaining to the expenditure on R&D
activities contracted out to other organisations are also
useful in providing a more comprehensive analysis on
businesses’ total investment in R&D activities.

1.19 In 2021, a total of $6,733 million was incurred in
contracted-out R&D activities in the business sector,
where $2,453 million (36%) was contracted out to parties
outside Hong Kong which were mainly located in the
mainland of China and Macao [of which about 90% in the
Guangdong-Hong Kong-Macao Greater Bay Area (GBA)
(other than Hong Kong)], and $4,281 million (64%) to
local parties. (Chart 1.8, Tables 1.13 and 1.15)

1.20 Analysed by type of performing party,
contracted-out R&D activities were mainly undertaken by
affiliates or parent company of the enterprise group
concerned, which accounted for 51% of the total
expenditure on contracted-out R&D activities in the
business sector, followed by organisations not affiliated
with the enterprise group (37%) and higher education
institutions (6%). (Chart 1.8, Table 1.14)

1.21  Analysed by source of funds, about 92% of the
total expenditure on contracted-out R&D activities were
financed by the establishments themselves, followed by
affiliates or parent company of the enterprise group (6%).
(Table 1.16)
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Chart 1.8 Total expenditure on contracted-out R&D activities in the business sector in 2021
by type/location of party performing R&D activities
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Collaboration arrangements on R&D activities

1.22  Some 12% (475) of the business establishments
which undertook R&D activities (including both in-house
and/or contracted-out R&D activities) in 2021 reported
having collaboration arrangements on R&D activities
with other organisations. Analysed by type of
collaborated  organisation, 39% of these 475
establishments had collaboration arrangements with
affiliates or parent company of the enterprise group, and
38% with higher education institutions.

(Chart 1.9, Table 1.17)
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1.23 Among the business establishments with
collaboration arrangements on R&D activities, 30% had
collaboration arrangements with organisations in places
outside Hong Kong, the mainland of China and Macao,
and 17% with organisations in the GBA (other than Hong
Kong). (Chart 1.9, Table 1.18)
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R&D activities in the higher education sector

1.24  Through funding support from the Government
(including the Innovation and Technology Commission,
Research Grants Council, University Grants Committee,
etc.) and the business community, the higher education
sector has been stepping up its effort in undertaking R&D
activities in recent years.  The total expenditure on R&D
activities in the higher education sector amounted to
$14,735 million in 2021, 4% higher as compared with
2020, and its ratio to GDP decreased from 0.53% in 2020
t0 0.51% in 2021. (Table 1.1)

1.25 Current expenditure constituted a predominant
share of 94% of the total expenditure on R&D activities
in the higher education sector in 2021, while capital
expenditure accounted for 6%. (Table 1.2)

R&D personnel

1.26  The number of R&D personnel (in FTE) in the
higher education sector reached 23423 in 2021.
Analysed by type of function, most of the R&D personnel
in 2021 were researchers (95%), followed by technicians
(3%) and other supporting staff (3%). (Tables 1.1
and 1.4)

R&D activities in the government sector

1.27  Instead of being a major performer of R&D, the
Government plays a facilitating role in driving the
economy’s technology and innovation upgrading, through
the provision of funding support and technological
infrastructure.

1.28 The total expenditure on R&D activities in the
government sector (mainly public technology support
organisations) amounted to $1,392 million in 2021, 1%
higher as compared with 2020, and its ratio to GDP
maintained at 0.05% in 2021. (Table 1.1)

1.29 Analysed by type of R&D expenditure, the
proportions of current expenditure and capital
expenditure were 91% and 9% of the total expenditure on
R&D activities in the government sector respectively.
(Table 1.2)
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R&D personnel

1.30  The number of R&D personnel (in FTE) in the
government sector was 1 030 in 2021, of which 87% were
researchers, 7% technicians and the remaining 5% other
supporting staff. (Tables 1.1 and 1.4)
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Prevalence of innovation activities in the
business sector

2.1 Innovation activities play an important role in a
digital economy. Apart from conducting research and
development (R&D) activities, an establishment may also
undertake other innovation activities not directly related
to R&D (e.g. commercialisation of R&D results) and yet
contributing to its innovation activities and business
performance.

2.2 About 2% of business establishments undertook
at least one type of innovation activities in 2021, which
were more prevalent in the information and
communications sector (16% of the total number of
establishments in this sector). (Chart 2.1, Table 2.1)

2.3 The prevalence of innovation activities in the
business sector varies among establishments of different
sizes. Large establishments generally tend to undertake
innovation activities than small and medium
establishments.  About 11% of large establishments
undertook innovation activities in 2021, as compared with
6% and 2% among medium and small establishments
respectively. (Chart 2.1, Table 2.1)

2.4 About 2% of the business establishments had
ongoing innovation activities in 2021, where such
prevalence were the highest among large establishments
(6%). On the other hand, a small proportion of the
business establishments (0.3%) had abandoned their
innovation activities in 2021. (Table 2.1)
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25 About 1% of the business establishments
introduced to the market at least one new or significantly
improved products (goods or services) in 2021. The
average number of new or significantly improved
products introduced to the market by each of these
establishments was 1.4. Of these business
establishments, about 37% were involved in the
introduction of products not only new or significantly
improved to the establishment, but also to the market.
(Tables 2.1, 2.2 and 2.3)

2.6 Among the business establishments having
undertaken product innovation in 2021, about 67%
developed the products themselves and 24% in
cooperation with other parties. Overall speaking,
product innovation contributed to 9% of the business
receipts of these relevant establishments. (Table 2.3)
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Business process innovation

2.7 About 0.3% of the business establishments
undertook business process innovation in 2021, which
were more prevalent in the information and
communications sector and manufacturing sector (0.9%
and 0.7% in respect of the total number of establishments
in the corresponding sector). Besides, the proportion of
establishments having undertaken business process
innovation was higher in large establishments (4%) than
in medium (1%) and small establishments (0.2%).
(Table 2.1)

2.8 About 38% of the business establishments with
business process innovation in 2021 developed the
processes themselves and 5% in cooperation with other
parties.  The average number of business process
innovation implemented by each of these establishments
was 1.4. (Table 2.4)

2.9 Among the business establishments having
undertaken business process innovation in 2021, about
69% indicated that the full implementation of the new or
significantly improved business processes would help
lower their operating costs to varying extents.

(Table 2.5)

Expenditure on innovation activities

2.10  The total expenditure on innovation activities in
the business sector in 2021 was $28,684 million, of which
the information and communications sector accounted for
the largest share (48%), followed by the import/export,
wholesale and retail trades, and accommodation and food
services sector (22%); and financing and insurance, real
estate, professional and business services sector (22%).
(Tables 2.1 and 2.6)

2.11  In general, large establishments tend to deploy
more funds in innovation activities than small and
medium establishments.  While large establishments
constituted only 8% of those having undertaken
innovation activities in 2021 in terms of number of
establishments, they accounted for 62% of the total
expenditure on innovation activities in the business
sector. (Tables 2.1 and 2.6)
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2.12  The total expenditure of innovation activities in
the business sector was mainly engaged in in-house R&D
activities conducted for own establishment (29%),
followed by R&D activities contracted out to other parties
(23%); and engineering, design and other creative work
activities (17%). (Chart 2.2, Table 2.6)
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213 75% of the total expenditure on innovation
activities in the business sector was financed by the
establishments themselves, followed by the affiliates or
parent company of the enterprise group (17%).
(Table 2.7)
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(excluding R&D activities)

2.14  About 6% (389) of the business establishments
which undertook innovation activities (excluding R&D
activities) in 2021 had collaboration arrangements on
innovation activities (excluding R&D activities) with
other organisations. Analysed by type of collaborated
organisation, 43% of these 389 establishments co-
operated with affiliates or parent company of the
enterprise group, and 37% with organisations not
affiliated with the enterprise group. (Chart 2.3,
Table 2.8)

2.15 As regards the location of collaborated
organisations, 58% of the business establishments with
collaboration arrangements on innovation activities
(excluding R&D activities) in 2021 co-operated with
organisations in Hong Kong, and 35% with organisations
in places outside Hong Kong, the mainland of China and
Macao. (Chart 2.3, Table 2.9)

Obijectives of conducting innovation activities

2.16  Business establishments having undertaken
innovation activities in 2021 considered that the major
objectives of having undertaken such activities included
(in terms of the percentage of establishments assessing the
factor as of high degree of importance):

(a) To enhance the quality of goods or services (58%)
(b) To increase or maintain market share (49%)

(c) To increase the variety of goods or expand the range
of services (48%)

(d) To introduce goods or services to new customer
groups (44%)

(e) To introduce goods or services to new geographic
markets (31%)

(Chart 2.4, Table 2.10)
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Barriers to innovation activities

2.17  Among those business establishments which did
not undertake any innovation activities in 2021, their
major reason was “no need due to market or business
conditions” (90%). (Table 2.11)

2.18  As for those business establishments which had
undertaken innovation activities in 2021, the barrier to
innovation activities assessed by most of them as having
high degree of impact was “too high innovation costs”
(45%), followed by “excessive perceived economic risks”
(37%) and “lack of internal funds within the establishment
or enterprise group” (33%). (Table 2.12)
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3.1 Development in innovation and technology (1&T)
is key to technological breakthroughs. It also fuels
economic growth and improves quality of life. The
Government of the Hong Kong Special Administrative
Region continues to make investments in supporting the
whole spectrum of research capabilities, from basic
research for building the foundation for scientific
excellence, to applied research and development (R&D)
and innovation activities with close interface with the
daily lives of citizens as well as the needs of the business
community.

Basic research

3.2 Basic research is principally undertaken by the
University Grants Committee (UGC)-funded universities.
Their research expenditures mainly came from grants
from the UGC and Research Grants Council, as well as
other financial support from the Government and
Government-related organisations.

Applied R&D and innovation activities

3.3 The Government attaches great importance in
promoting I&T development. The goal is to create a
vibrant ecosystem for all key players including the
Government, industry, academic and research sectors to
collaborate in a favourable environment with excellent
software and hardware support.

Infrastructure

3.4 The Hong Kong Science Park (Science Park) and
Cyberport are the major technology infrastructure. They
provide one-stop infrastructural support services to
technology-based companies.
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35 The 22-hectare Science Park currently has 23
well-equipped buildings with a gross floor area (GFA) of
400 000 square metres (sq. m.). The Science Park was
developed in 4 stages, including Phases 1 to 3 and Stage
1 of Science Park Expansion Programme (SPX1). The
Government partially subsidised the development of the
Science Park through equity injection into the Hong Kong
Science and Technology Parks Corporation (HKSTPC).
The capital contribution by the Government is equivalent
to $9,683 million. Government loans of $1,643 million
and guarantee for its commercial loans of $2,814 million
were also provided to the HKSTPC. The overall
occupancy rate of the Science Park was 88% as at March
2022 with about 920 partner companies, providing about
17 000 job opportunities (of which about 11 000 are
related to R&D). In addition, the InnoCell adjacent to
the Science Park was opened in 2021 to provide about 500
flexibly-designed residential units and ancillary facilities
to eligible persons such as principals of tenants and
incubatees of the Science Park as well as their employees.
The HKSTPC takes forward the Stage 2 of the expansion
programme (SPX2) in batches. It is estimated that the
first batch of SPX2 will involve a GFA of approximately
13 100 sg. m., mainly for laboratories, to be completed by
2025.

3.6 Under the InnoHK initiative, the Government has
provided $10 billion to establish the InnoHK research
clusters in the Science Park — one on healthcare
technologies (Health@InnoHK) and another on artificial
intelligence and robotics technologies (AIR@InnoHK).
After a rigorous selection and assessment process, 28
research laboratories have been admitted, involving 7
local universities and research institutions as well as over
30 institutions from 11 economies, and pooling about
2 000 researchers locally and from all over the world.
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3.7 The Government developed the Cyberport Project
under a public-private partnership model. The
Cyberport Project comprises a Cyberport Portion and an
ancillary Residential Portion. The Government is to
contribute the land and provide basic infrastructure, such
as roads and sewage treatment, for the Cyberport Project.
The capital contribution by the Government is equivalent
to $7,930 million, including the estimated cost of
$1,100 million for the basic infrastructure. The
Cyberport Portion was completed in 2004. There are 4
office buildings, a hotel and an arcade. The 4 office
buildings provide a total GFA of approximately 122 000
sg. m. As of March 2022, the occupancy rate of the
office buildings was 85.5%. There were 739 tenants,
employing about 5700 persons. In  addition,
construction works for the fifth phase of Cyberport have
commenced and are expected to complete in 2025 at the
earliest. The GFA of Cyberport will be increased by
more than 40%.

3.8 Other than the Science Park and Cyberport, the
Government is pressing ahead with the development of
the “Hong Kong-Shenzhen Innovation and Technology
Park” (the Park) in the Lok Ma Chau Loop (the Loop).
The Park occupies 87 hectares of land and will provide a
maximum total GFA of 1.2 million sq.m.  The
Government has received funding approval from the
Legislative Council (LegCo) in early 2021, among which
$14,347 million would be used for the public works
projects of the Loop development and $18,135 million for
commencing Batch 1 development of the Park and
supporting the initial operating cost of the Hong Kong-
Shenzhen Innovation and Technology Park Limited. It
is estimated that the 8 buildings of Batch 1 development
will be completed in phases from 2024 onwards. It will
set a key base for scientific research collaborations, as
well as provide relevant higher education, cultural and
creative, and other complementary facilities.

22 Hong Kong Innovation Activities Statistics 2021
Census and Statistics Department, Hong Kong Special Administrative Region



BURF #5152 B 5% J 75 8 22

Government’s Support for Research and

gl E e L 8 Development Activities and Innovation Activities
JE FE T 5% Applied R&D

3.9 Al R RN RS (EE) R
2021-22 WA EAE RS R 26.19 BT
&EBh 8925 (HEAHM#IEE » BIEET
HEYIE H RN AR R IEE - A
1F 2021-22 F1 2022-23 Bf Er4F 1
3t 95 BT - DAUZ T & Bl at S B
g B E S EEER T S TE
EHE

3.10 Al A 52 B B B 22 B 2 i
(FBHZH ) 1F 2019 4 4 FH#E T AL
HRARGEIEE, - LEEEEX
FrRI o & SR & - #
i HHIE B FW & EoT R > T H At
% TAFRAE M A #ETT - AP RIS
FOFHR B & o3 1] 15 7 AR A LAY B 35 1%
IEMEY > UERRSHIHERER
THH #EfE -

311 EEFEF VYA E LR
T AERE AR REEEAE - BUTE
2021-22 B E R 6.31 (BT & B2
sbig s > DU TR FAE AR
T HY B

Mot B &4

312 BHEAMSEETESLHE
EE) B TNRA T AT RETE
Ry R AL E MRS RR R B 3% > DU E
TN IEE - £F B R
TLHIAE > RemEHAREE KN > R
HEE - [EZaTE T > SEEHEENE
B EREE R AMYE > BB LR A
1,000 # 7T « 7F 2021-22 A EAE RS » K4
HE R = OR E4E4Y 8,800 T E B it
FHMFIEE -

2021 FF AR
ERRITHRE BUN4ETE

3.9 The Innovation and Technology Fund (ITF) made
a total of $2,619 million funding support in the financial
year 2021-22 for 8 925 applied R&D projects, including
the ongoing projects plus those that were approved in the
report period. A total of $9.5 billion was injected into
the ITF in the financial years 2021-22 and 2022-23, to
sustain the continuous operation of the existing funding
schemes and the R&D centres/laboratories as well as the
introduction of new measures.

3.10  In April 2019, the Innovation and Technology
Commission (ITC) and the Ministry of Science and
Technology (MOST) launched the Mainland-Hong Kong
Joint Funding Scheme (MHKJFS). The MHKJFS aims
to support and encourage further R&D collaboration
between Hong Kong and the Mainland. An element of
co-operation between the two places is expected in each
project proposal and the R&D work must be conducted in
both places. The ITC and MOST provide funding to the
Hong Kong and Mainland applicant organisations
respectively and monitor the progress of projects
according to their own requirements.

3.11  Public funded organisations engaged in applied
R&D play an important role in the innovation ecosystem.
In the financial year 2021-22, the Government committed
a sum of $631 million to support their operations, aiming
to enhance the 1&T capability of the business community.

Enterprise Support

3.12  To encourage local enterprises to conduct more
R&D activities, the Enterprise Support Scheme (ESS)
under the ITF provides financial support for local
companies in the private sector to undertake in-house
R&D projects. Companies registered and incorporated
in Hong Kong, regardless of size, can apply. Under the
ESS, funding of up to $10 million for each approved
project will be provided on a dollar-for-dollar matching
basis. In the financial year 2021-22, the ITF committed
a total amount of approximately $88 million to support
R&D projects funded by the ESS.
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3.13 The R&D Cash Rebate Scheme was launched by
the Government in April 2010 to encourage more private
sector investment in R&D activities and collaboration
with designated local public research institutions®.
Under the Scheme, enterprises conducting applied R&D
projects with the support of the ITF or in partnership with
designated local public research institutions would enjoy
a cash rebate for the qualified R&D expenditure.  Since
February 2016, the level of cash rebate for qualified R&D
expenditure has been increased to 40%. In the financial
year 2021-22, the Scheme approved 301 applications,
involving cash rebates amounting to about $120 million.

3.14 The Government also provides enterprises with
enhanced tax deduction for expenditure incurred in
qualifying R&D activities. The deduction will be 300%
for the first $2 million of the aggregate amount and 200%
for the remaining amount. There is no cap on the
amount of enhanced tax deduction. The deduction is
applicable to R&D expenditure incurred on or after
1 April 2018. For the 2020-21 assessment year, there
were 196 claims for tax deduction relating to R&D
expenditure and the total amount of R&D expenditure
involved was about $2.56 billion.

3.15 In relation to out-sourced qualifying R&D
activities, a payment made by an enterprise to a
Designated Local Research Institution (DLRI) designated
by the Commissioner for Innovation and Technology
(CIT) for a qualifying R&D activity will qualify for
enhanced tax deduction. As at end-August 2022, CIT
has designated 39 institutions as DLRIs, among which 30
are local universities and public research institutions and
the remaining 9 are local private enterprises.
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(1) Designated local public research institutions include:

(a) Local universities:
—  City University of Hong Kong
— Hong Kong Baptist University
—  The Chinese University of Hong Kong
—  The Hong Kong Polytechnic University
— The Hong Kong University of Science and Technology
—  The University of Hong Kong
(b) R&D Centres set up under the ITF:
— Automotive Platforms and Application Systems R&D Centre
— Logistics and Supply Chain MultiTech R&D Centre
— The Hong Kong Research Institute of Textiles and Apparel
Limited
— Nano and Advanced Materials Institute Limited
— Hong Kong Applied Science and Technology Research Institute
Company Limited
(c) Hong Kong Productivity Council
(d) Vocational Training Council
(e) Hong Kong Institute of Biotechnology
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3.16  To encourage venture capital (VC) funds to invest
more in local I&T start-ups, the Government set up the $2
billion Innovation and Technology Venture Fund (ITVF)
to co-invest with VC funds in the ratio of 1:2. As at
March 2022, the ITVF has invested in 26 I&T start-ups
with a total investment of about $200 million.

Technology Adoption

3.17 The Government launches the Technology
Voucher Programme (TVP) under the ITF in November
2016 which subsidises local enterprises and organisations
to use technological services and solutions to improve
productivity, upgrade or transform their business
processes. The Government funding ratio of the TVP is
three-fourths. The funding ceiling and the maximum
number of approved projects per entity are $600,000 and
6 respectively. In the financial year 2021-22, the TVP
approved 2 346 applications, involving a total funding
amount of about $320 million.

3.18 To add impetus to “re-industrialisation”, promote
the development of advanced manufacturing industries
that are based on new technologies and smart production
and identify new growth points for Hong Kong’s
economic development, the Government launched the Re-
industrialisation Funding Scheme (RFS) under the ITF in
July 2020 to subsidise manufacturers to set up new smart
production lines in Hong Kong. Funding is provided on
a 1 (Government):2 (company) matching basis, with the
Government covering at most one-third of the total
approved project cost or $15 million per project,
whichever is lower. In the financial year 2021-22, the
RFS Vetting Committee agreed in principle to support 19
applications involving a total funding amount of about
$140 million.
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Technology Transfer

3.19  Tertiary institutions in Hong Kong are important
targets for promoting commercialisation of R&D results.
Starting from the financial year 2013-14, the Government
has been providing funding through the ITF to the
Technology Transfer Offices (TTOs) of designated
universities® with a view to enhancing their technology
transfer capabilities. The maximum annual funding for
each TTO has been doubled to $8 million from the
financial year 2019-20 onwards. The ITF committed a
total of $56 million to technology transfer related
expenditure incurred by the TTOs in the financial year
2021-22.

3.20 The Technology Start-up Support Scheme for
Universities (TSSSU) was launched in the financial year
2014-15 by the Government to support teams of 6
universities® to start technology businesses and
commercialise their R&D results. In the financial year
2021-22, 87 technology start-ups were supported by the
TSSSU funding. A total amount of approximately
$48 million was committed.  To further support the start-
ups to commercialise their R&D results, the maximum
annual funding for each university will be doubled to $16
million with effect from the financial year 2023-24.

3.21 State Key Laboratories (SKLs) in Hong Kong are
laboratories recognised by the MOST for their research
excellence in particular technology areas. The SKLs
serve as a base for conducting quality R&D, congregating
and nurturing outstanding researchers, as well as
facilitating exchanges. There are currently 16 SKLs in
Hong Kong. The ITF committed a total of $160 million
to support R&D related expenditure incurred by the SKLs
in the financial year 2020-21. The funding amount will
be doubled to $320 million with effect from the financial
year 2022-23 so that the SKLs can have more resources
to conduct R&D activities.
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(2) Designated universities are City University of Hong Kong, Hong Kong
Baptist University, the Chinese University of Hong Kong, the Hong Kong
Polytechnic University, the Hong Kong University of Science and
Technology, the University of Hong Kong; and starting from 2019-20, the
Education University of Hong Kong has also been included.

(3) These universities are City University of Hong Kong, Hong Kong Baptist
University, the Chinese University of Hong Kong, the Hong Kong
Polytechnic University, the Hong Kong University of Science and
Technology and the University of Hong Kong.
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3.22  Chinese National Engineering Research Centres
(CNERCS) are under the auspices of the MOST and serve
as a major component of the initiative to drive basic as
well as applied technological R&D in the Mainland.
Research institutes approved by the MOST as the
CNERC:s have strong R&D capabilities and enjoy leading
positions in their chosen areas of expertise both in the
Mainland and in the international arena. There are
currently 6 Hong Kong branches of the CNERCs. The
ITF committed a total of $60 million to support R&D
related expenditure incurred by the Hong Kong branches
of the CNERCs in the financial year 2020-21. The
funding amount will be doubled to $120 million with
effect from the financial year 2022-23 so that the SKLs
can have more resources to conduct R&D activities.

Nurturing Talent

3.23  The Research Talent Hub (RTH) was introduced
in 2020 (merging the Researcher Programme launched in
2004 and Postdoctoral Hub launched in 2018) to provide
funding support for eligible organisations/companies to
engage up to 4 university graduates in Science,
Technology, Engineering and Mathematics (STEM)-
related disciplines from a local university or a well-
recognised non-local institution to conduct R&D work.
It provides maximum monthly allowances of $18,000,
$21,000 or $32,000 for each research talent with a
bachelor’s, master’s or doctoral degree respectively.
The maximum engagement period for each research talent
is generally 36 months. Eligible applicants of the RTH
include organisations/companies undertaking ITF-funded
R&D projects, incubatees and I&T tenants of the
HKSTPC and Cyberport, as well as technology
companies conducting R&D activities in Hong Kong. In
the financial year 2021-22, the RTH approved about 1 900
applications for research talent involving funding of about
$1,020 million.

3.24  Launched in August 2018, the Reindustrialisation
and Technology Training Programme (RTTP) funds local
enterprises on a 2(Government):1(enterprise) matching
basis for their staff to receive technology training,
especially those related to “Industry 4.0”. In the
financial year 2021-22, the RTTP supported over 6 053
staff of local enterprises to receive 7 950 technology
training, involving funding of about $69.43 million.
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3.25 Launched in June 2020, the STEM Internship
Scheme aims to encourage local STEM undergraduates
and postgraduates to gain 1&T-related work experience
during their studies and to foster their interest in pursuing
a career in the I&T after graduation, so as to enlarge the
local I&T talent pool. In the financial year 2020-21, the
Government set aside $40 million for the pilot Scheme.
In view of the enthusiastic responses from universities and
the business community, the Scheme has been regularised
starting from the financial year 2021-22. In the summer
and winter of 2021-22, the Scheme attracted the
participation of over 3 000 student interns.

3.26 The Technology Talent Admission Scheme
(TechTAS) was launched in June 2018 to provide a fast-
track arrangement for eligible companies to admit
overseas and Mainland technology talent to undertake
R&D work for them in Hong Kong. Since 30 January
2020, the TechTAS has been extended to cover all
companies conducting R&D activities in 13 relevant
technology areas in Hong Kong. More companies can
hence Dbenefit from the certainty and streamlined
procedures offered by the Scheme. As at 31 March
2022, the ITC has allotted 620 quotas and the Immigration
Department has approved 285 visa/entry permits.

I&T Culture

3.27 The Government supports and organises
promotional activities to facilitate and encourage more
participation in R&D and innovation activities by various
sectors from the industry to the general community and
younger generation. In the financial year 2021-22, the
ITC committed about $181 million to these promotional
activities.

3.28 To conclude, the ITC’s funding support for
applied R&D and innovation activities amounted to a sum
of $4,041 million in the financial year 2021-22.
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Government’s Support for Research and

Development Activities and Innovation Activities

RITRHSE F DB FE R 38 R AU /S BB E B

ITC funding support for fostering applied R&D and innovation activities

AR ENEREE (8T

ITC funding support ($ million) 2017-18 | 2018-19 | 2019-20 2020-21 | 2021-22
JEFIMETHE TR RIERAUHERVEHE ) 1,149.5 1,199.7 1,528.4 | 4,189.3*0 | 2619.4
Applied R&D projects (2721) (4 079) (5 757) (7932) | (8925)
(no. of ongoing and approved projects)

R R 61.5 67.3 164.7 231.5 412.8
Technology adoption

R B R & - 11.3 5.7 11.2 62.4
Reindustrialisation and Technology Training

Programme

B &Rt E 42.0 36.0 30.0 15.0 31.1
Patent Application Grants

INETRH R 2 509.7 525.8 537.5 558.5 630.6
Operation of public technology support

organisations

T fliEfs KRl Al 2E 47.5 46.6 94.6* 96.2* 104.0
Technology transfer and technopreneurship

HEEAIRESUE 47.9 49.1 47.1 102.2* |  180.6
Promotion of I&T culture

#st 1,858.2 | 1,935.8 | 2,408.0% | 5,203.9% | 4,040.9
Total

() AIFRHEEAE 2020-21 B BUE BB
SEEFE BT EEBRE T BAE TInnoHK
BT & BT P & ) BRIZAYRTE PO R E

& fE RIS — XM EAED -

5 5% 9 B B o4 TV AR T HE AT P R SR E T

HIEEHMNHE -

2021 FF AR
ERRITHRE BUN4ETE

Notes: (i) The significant increase in the amount of ITC funding support for
the financial year 2020-21 is mainly attributed to the funding
provided to the R&D centres under the InnoHK Research Clusters

for the R&D expenses and one-off capital support.

Figures in brackets refer to the number of applied R&D projects that
were ongoing plus those that were approved in that financial year.
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Table 1.1 Statistics on gross domestic expenditure on R&D and R&D personnel by performing sector

TR AHFE RS (EEIT) Wrss A BBE (DU R4 H A ABGETED
Year Gross domestic expenditure on R&D ($ million) No. of R&D personnel (in full-time equivalent)
TSR
Sector
TrH 2019 11,616.5 (44.1%) [0.41%] 13748 (38.8%)
Business 2020 11,043.9 (41.6%) [0.41%] 13335 (36.9%)
2021 11,699.3 (42.0%) [0.41%] 13 002 (34.7%)
=EHE 2019 13,432.4 (51.0%) [0.47%] 20 643 (58.3%)
Higher education 2020 14,129.3 (53.2%) [0.53%] 21715 (60.1%)
2021 14,735.2 (53.0%) [0.51%] 23423 (62.5%)
BURt 2019 1,283.8 (4.9%) [0.05%] 1025 (2.9%)
Government 2020 1,380.4 (5.2%) [0.05%] 1056 (2.9%)
2021 1,392.3 (5.0%) [0.05%] 1030 (2.7%)
4EEt 2019 26,332.6 (100.0%) [0.93%)] 35416 (100.0%)
Total 2020 26,553.6 (100.0%) [0.99%] © 36 106 (100.0%)
2021 27,826.9 (100.0%) [0.97%] © 37455 (100.0%)

R EE T AR E R E S STV E L

3 FESR P B R MR R B S 20224 11 1 3% 3 DUBA S 11 4 43I0 DL S I T (B ST B A A AR AR 4

i BEAEL R -

Notes: Figures in round brackets refer to percentages of corresponding values in respect of total.

Figures in square brackets refer to the ratios of corresponding expenditure to expenditure-based Gross

Domestic Product (GDP) estimates at current market prices released in November 2022.
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Table 1.2 Gross domestic expenditure on R&D by performing sector by type of R&D expenditure (i.e. current and capital expenditure)

HETT
$ million
R B TR AR
Year Current expenditure Capital expenditure Gross domestic expenditure on R&D

2l

Sector

TpH 2019 10,083.6 (86.8%) 1,532.8 (13.2%) 11,616.5 (100.0%)
Business 2020 9,640.5 (87.3%) 1,403.4 (12.7%) 11,043.9 (100.0%)
2021 9,285.1 (79.4%) 2,414.3 (20.6%) 11,699.3 (100.0%)
=EHE 2019 12,698.9 (94.5%) 733.4 (5.5%) 13,432.4 (100.0%)
Higher education 2020 13,259.8 (93.8%) 869.6 (6.2%) 14,129.3 (100.0%)
2021 13,898.7 (94.3%) 836.5 (5.7%) 14,735.2 (100.0%)
BURF 2019 1,171.2 (91.2%) 112.6 (8.8%) 1,283.8 (100.0%)
Government 2020 1,274.0 (92.3%) 106.4 (7.7%) 1,380.4 (100.0%)
2021 1,268.1 (91.1%) 124.2 (8.9%) 1,392.3 (100.0%)
4EEt 2019 23,953.7 (91.0%) 2,378.9 (9.0%) 26,332.6 (100.0%)
Total 2020 24,174.3 (91.0%) 2,379.3 (9.0%) 26,553.6 (100.0%)
2021 24,451.9 (87.9%) 3,375.0 (12.1%) 27,826.9 (100.0%)

R R BT R AR ER S (S A TS B S o L

Note: Figures in brackets refer to the percentage shares of corresponding expenditure in respect of gross domestic

expenditure on R&D for that year.
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Table 1.3 Gross domestic expenditure on R&D by source of funds

HET
$ million
A AR R

B HE Gross domestic expenditure on R&D
Source of funds 2019 2020 2021
R
Local parties
TR 12,815.7 11,991.8 11,594.0
Business (48.7%) (45.2%) (41.7%)
BURF 12,487.2 13,430.7 14,525.2
Government (47.4%) (50.6%) (52.2%)
EEHE R HMAM 39.6 106.6 6.8
Higher education and other local parties (0.2%) (0.4%) (8
BEHBDIMER 990.1 1,024.5 1,700.9
Parties outside Hong Kong (3.8%) (3.9%) (6.1%)
qEst 26,332.6 26,553.6 27,826.9
Total (100.0%) (100.0%) (100.0%)
R SR R FE S E A SRR T E L - Note: Figures in brackets refer to percentages of corresponding values in respect of total.
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Table 1.4 Number of R&D personnel (in full-time equivalent) by performing sector by type of function

HYlER AR E A 1T0T

FEBR BALGHHE

€e

WiEERE R
Type of function
FE WA K& HAEE A & HaEt
Year Researchers Technicians Other supporting staff Total
i3l
Sector
TR 2019 11 462 (83.4%) 1482 (10.8%) 804 (5.8%) 13748 (100.0%)
Business 2020 11 343 (85.1%) 1560 (11.7%) 432 (3.2%) 13335 (100.0%)
2021 11 350 (87.3%) 1037 (8.0%) 615 (4.7%) 13 002 (100.0%)
=EHE 2019 19 376 (93.9%) 605 (2.9%) 661 (3.2%) 20 643 (100.0%)
Higher education 2020 20 365 (93.8%) 691 (3.2%) 660 (3.0%) 21715 (100.0%)
2021 22142 (94.5%) 658 (2.8%) 623 (2.7%) 23423 (100.0%)
BURF 2019 884 (86.2%) 95 (9.3%) 46 (4.5%) 1025 (100.0%)
Government 2020 921 (87.2%) 81 (7.7%) 54 (5.2%) 1056 (100.0%)
2021 899 (87.3%) 75 (7.3%) 56 (5.4%) 1030 (100.0%)
dEst 2019 31722 (89.6%) 2183 (6.2%) 1511 (4.3%) 35416 (100.0%)
Total 2020 32628 (90.4%) 2332 (6.5%) 1146 (3.2%) 36 106 (100.0%)
2021 34391 (91.8%) 1769 (4.7%) 1294 (3.5%) 37 455 (100.0%)

U013y dAnensuIupy [e13dg 3uoy Suoy ‘udunaedsq sdonsnelS pue snsud)

120T SoUsSHe)S SanIANY uoneaouu] Suoy Suop

R SRR T AR ERE S T E e e Note: Figures in brackets refer to percentages of corresponding values in respect of total for that year.
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Table 1.5 Key statistics on R&D activities in the business sector in 2021 by selected industry grouping/size of establishment

e ttine ie= AT BB Es R 4ART @ T IN=YiE=
Yt kg g (EETT)  (BUEER S HHIRABGTE)
Total no. of No. of establishments Total expenditure on No. of R&D personnel
establishments having undertaken  jn-house R&D activities? (in full-time equivalent)
R&D activities™ ($ million)
BT RAEFIBS
By industry grouping
Bt 7 950 147 (3.7%) 387.6 (3.3%) 481 (3.7%)
Manufacturing
HEHOE S - #t3 REBELREEKERRE 146 778 1767 (44.5%) 3,072.2 (26.3%) 3796 (29.2%)
Import/export, wholesale and retail trades, and
accommodation and food services
Eafl amE 14 599 1264 (31.8%) 4,610.5 (39.4%) 5634 (43.3%)
Information and communications
B R - R - B2 R P AR 84 125 662 (16.7%) 3,064.4 (26.2%) 2727 (21.0%)
Financing and insurance, real estate, professional and
business services
HA 45 646 132 (3.3%) 564.6 (4.8%) 364 (2.8%)
Others
4t 299 098 3972 (100.0%) 11,699.3  (100.0%) 13002 (100.0%)
Total
Tt AR S oy
By size of establishment
K 5290 206 (5.2%) 5,480.1 (46.8%) 4576 (35.2%)
Large
=apid| 30532 974 (24.5%) 4,101.9 (35.1%) 4881 (37.5%)
Medium
JINERY 263 275 2792 (70.3%) 2,117.4 (18.1%) 3544 (27.3%)
Small
gE=t 299 098 3972 (100.0%) 11,699.3  (100.0%) 13002 (100.0%)
Total
HEE () BEFEEREE BTN SRS B R AN HIT S G B T A R A R R A - Notes: (1) Figures include establishments with in-house R&D activities and establishments with R&D activities
contracted out to other parties.
2) MFEIEARBEREA AT K85 E RS TN E S 8B - (2) Figures include expenditure on in-house R&D activities conducted by a local establishment for itself and/or
for other organisations.
FEIR N Py A HEBUE AL SRR Y 23 bE Figures in brackets refer to percentages of corresponding values in respect of total.
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Table 1.6 Total expenditure on in-house R&D activities in the business sector in 2021 by type of R&D expenditure (i.e. current and capital

expenditure) by selected industry grouping/size of establishment

HETT
$ million
PS8 E B B PEBRTE B R AR R rT T
Current expenditure on Capital expenditure on Total expenditure on
in-house R&D activities in-house R&D activities in-house R&D activities”
TR B
By industry grouping
Bt 356.9 30.7 387.6
Manufacturing (92.1%) (7.9%) (100.0%)
EHOE S - {8 R EEL RS K& 'R 2,806.8 265.5 3,072.2
Import/export, wholesale and retail trades, and (91.4%) (8.6%) (100.0%)
accommodation and food services
B R 3,169.1 1,441.4 4,610.5
Information and communications (68.7%) (31.3%) (100.0%)
SRR R S ~ S R PR 2,453.1 611.3 3,064.4
Financing and insurance, real estate, professional and (80.1%) (19.9%) (100.0%)
business services
Hir 499.2 65.4 564.6
Others (88.4%) (11.6%) (100.0%)
&85t 9,285.1 2,414.3 11,699.3
Total (79.4%) (20.6%) (100.0%)
AR B
By size of establishment
paeitl 3,819.9 1,660.2 5,480.1
Large (69.7%) (30.3%) (100.0%)
rp A 3,515.4 586.4 4,101.9
Medium (85.7%) (14.3%) (100.0%)
/N 1,949.7 167.7 2,117.4
Small (92.1%) (7.9%) (100.0%)
4EEt 9,285.1 2,414.3 11,699.3
Total (79.4%) (20.6%) (100.0%)
HEE () BEEEAREEEA RS B B RS TN E S S8R - Notes: (1) Figures include expenditure on in-house R&D activities conducted by a local

AN R BB E AR P SR T Y E o e -

establishment for itself and/or for other organisations.

Figures in brackets refer to percentages of corresponding values in respect of total in each
row.
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Table 1.7 Total expenditure on in-house R&D activities in the business sector in 2021 by type of research by selected industry grouping/size of

establishment

HETT
$ million
sl
Type of research
Ehuba %t
Experimental development
HBEH I FEFBA % e B EFPRE yazt®
Basic research Applied research Product development Process development Total®
AT RIE Y
By industry grouping
G Fkk 136.6 248.7 Fkk 387.6
Manufacturing (35.3%) (64.2%) (100.0%)
HEHOE S - {138 RTEL A EE g a R e 929.7 2,019.9 il 3,072.2
Import/export, wholesale and retail trades, and (30.3%) (65.7%) (100.0%)
accommodation and food services
Eafl s amER wHx 1,745.5 2,802.1 faleied 4,610.5
Information and communications (37.9%) (60.8%) (100.0%)
SRl PRI - HE - B2 N AR 40.2 1,609.2 1,291.6 123.3 3,064.4
Financing and insurance, real estate, professional and (1.3%) (52.5%) (42.1%) (4.0%) (100.0%)
business services
HA Fkk 301.9 244.9 Fkk 564.6
Others (53.5%) (43.4%) (100.0%)
HEEt 43.1 4,723.0 6,607.3 325.9 11,699.3
Total (0.4%) (40.4%) (56.5%) (2.8%) (100.0%)
AR B
By size of establishment
KA Fkk 1,867.7 3,364.2 Fkk 5,480.1
Large (34.1%) (61.4%) (100.0%)
Sapit] Fkk 2,021.6 2,002.5 Fkk 4,101.9
Medium (49.3%) (48.8%) (100.0%)
/N 8.6 833.7 1,240.7 344 2,117.4
Small (0.4%) (39.4%) (58.6%) (1.6%) (100.0%)
HEEt 43.1 4,723.0 6,607.3 325.9 11,699.3
Total (0.4%) (40.4%) (56.5%) (2.8%) (100.0%)

R (1) B OREASHARRS B R AR B R BB ELM RS HE T Y BT RT SE BIBE 5L

AN R BB E (SR P R TR E o B -

Notes: (1) Figures include expenditure on in-house R&D activities conducted by a local establishment
for itself and/or for other organisations.

Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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Table 1.8 Total expenditure on in-house R&D activities in the business sector in 2021 by field of R&D activity by selected industry grouping/size

of establishment

HETT
$ million
Wt aE S B i
Field of R&D activity
B R ARFE R -
HEREER
PNt TAERRHL SRR R i yazt®
Natural sciences Engineering and Medical and health sciences, Total @
technology social sciences, and
humanities and arts
TSR RIE
By industry grouping
e 60.9 227.1 99.7 387.6
Manufacturing (15.7%) (58.6%) (25.7%) (100.0%)
HEH TR 5 ~ b8 R B8 DR 18 R &l 1,370.9 1,639.8 615 3,072.2
Import/export, wholesale and retail trades, and accommodation and (44.6%) (53.4%) (2.0%) (100.0%)
food services
B R SR 4,205.0 278.1 127.4 4,610.5
Information and communications (91.2%) (6.0%) (2.8%) (100.0%)
SRR TR ~ HUPE ~ B R RS 615.9 1,012.0 1,436.5 3,064.4
Financing and insurance, real estate, professional and (20.1%) (33.0%) (46.9%) (100.0%)
business services
HA 486.4 37.8 40.4 564.6
Others (86.1%) (6.7%) (7.2%) (100.0%)
gt 6,739.0 3,194.8 1,765.6 11,699.3
Total (57.6%) (27.3%) (15.1%) (100.0%)
AR B
By size of establishment
K 3,836.1 1,289.1 354.8 5,480.1
Large (70.0%) (23.5%) (6.5%) (100.0%)
SEFid| 1,924.1 1,168.4 1,009.4 4,101.9
Medium (46.9%) (28.5%) (24.6%) (100.0%)
JINERY 978.8 737.2 4014 2,117.4
Small (46.2%) (34.8%) (19.0%) (100.0%)
gzt 6,739.0 3,194.8 1,765.6 11,699.3
Total (57.6%) (27.3%) (15.1%) (100.0%)

AR (1) BT IR B AL R A B R LA HE T TR PN BB S TS BB ST

RSN T AR E R E (G S SEE Ty E e

Notes: (1) Figures include expenditure on in-house R&D activities conducted by a local establishment for itself
and/or for other organisations.

Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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Table 1.9 Total expenditure on in-house R&D activities in the business sector in 2021 by technology area by selected industry grouping/size of

establishment

HETT
$ million
FHZ SR
Technology area
B ET
- GUENSW a5 BRSO H HERHY TRERHY BUERHY MR AEVIRHY HoAthr gazt®
Information Computer Communication  Electrical and Manufacturing Advanced Bio- Others Total®
system and software technology electronics technology materials technology
technology technology engineering technology
technology
TR RIE
By industry grouping
ik 4.4 5.7 faleel 130.8 faleed 13.2 71.0 83.5 387.6
Manufacturing (1.1%) (1.5%) (33.7%) (3.4%) (18.3%) (21.5%) (100.0%)
HEHOE S ~ L8 REED R EERERRTS 152.5 407.2 345.2 904.1 304.8 249.8 68.6 640.0 3,072.2
Import/export, wholesale and retail trades, and (5.0%) (13.3%) (11.2%) (29.4%) (9.9%) (8.1%) (2.2%) (20.8%) (100.0%)
accommodation and food services
Al KmE 1,489.9 1,475.1 1,029.7 263.0 ookl Fkx 2.3 348.9 4,610.5
Information and communications (32.3%) (32.0%) (22.3%) (5.7%) (8) (7.6%) (100.0%)
SRR O - HhE - B KE AR 251.4 250.0 81.9 506.4 313.9 105.6 1,332.9 222.3 3,064.4
Financing and insurance, real estate, professional and (8.2%) (8.2%) (2.7%) (16.5%) (10.2%) (3.4%) (43.5%) (7.3%) (100.0%)
business services
HA 139.0 335.4 Fhx 14.4 9.5 Fhx 40.6 17.2 564.6
Others (24.6%) (59.4%) (2.6%) (1.7%) (7.2%) (3.0%) (100.0%)
st 2,037.2 2,473.5 1,499.0 1,818.7 671.2 372.7 1,515.4 1,311.8 11,699.3
Total (17.4%) (21.1%) (12.8%) (15.5%) (5.7%) (3.2%) (13.0%) (11.2%) (100.0%)
TR A A E] 7
By size of establishment
paeit) 996.3 1,247.1 1,192.6 703.8 397.6 152.2 321.2 469.2 5,480.1
Large (18.2%) (22.8%) (21.8%) (12.8%) (7.3%) (2.8%) (5.9%) (8.6%) (100.0%)
Sapill 761.3 685.1 239.6 724.1 182.4 87.0 825.1 597.2 4,101.9
Medium (18.6%) (16.7%) (5.8%) (17.7%) (4.4%) (2.1%) (20.1%) (14.6%) (100.0%)
JINEY 279.6 541.2 66.7 390.7 91.2 1335 369.0 2455 2,117.4
Small (13.2%) (25.6%) (3.1%) (18.5%) (4.3%) (6.3%) (17.4%) (11.6%) (100.0%)
=t 2,037.2 2,473.5 1,499.0 1,818.7 671.2 372.7 15154 1,311.8 11,699.3
Total (17.4%) (21.1%) (12.8%) (15.5%) (5.7%) (3.2%) (13.0%) (11.2%) (100.0%)

R (1) B EEAHEE A RS R SR R TR BT S E BB L -

AN R BB E AR P SR TR E oo B -

Notes: (1) Figures include expenditure on in-house R&D activities conducted by a local establishment for itself and/or for
other organisations.
Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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Table 1.10 Total expenditure on in-house R&D activities in the business sector in 2021 by source of funds by selected industry grouping/size of

establishment

HE&ETT
$ million
HeAR
Source of funds
AR EABLISMERS
Local parties Parties outside Hong Kong
TR B AT (SR S
TR B AT (SR S BT HY ) ST AR N ]
A& H95Y 3 et stoa B T HL M A e R HLA 7 LIS M dazt®
Self- Affiliate or parent company of Government Affiliate or parent company of Total®
financed the enterprise group and other local party the enterprise group and other
party outside Hong Kong
TR R E
By industry grouping
il 297.2 Fxk 37.1 falaled 387.6
Manufacturing (76.7%) (9.6%) (100.0%)
EHOHE S - i3 B E DS K E R 2,372.9 21.7 219.8 457.7 3,072.2
Import/export, wholesale and retail trades, (77.2%) (0.7%) (7.2%) (14.9%) (100.0%)
and accommodation and food services
-G &k 4,142.8 Frk 411.1 el 4,610.5
Information and communications (89.9%) (8.9%) (100.0%)
SRl Rl ~ HE - BENEAHRE 1,007.9 298.4 1,119.7 638.5 3,064.4
Financing and insurance, real estate, professional and (32.9%) (9.7%) (36.5%) (20.8%) (100.0%)
business services
HAth 495.8 el 50.3 Frk 564.6
Others (87.8%) (8.9%) (100.0%)
4EEt 8,316.6 335.0 1,838.1 1,209.7 11,699.3
Total (71.1%) (2.9%) (15.7%) (10.3%) (100.0%)
TSR B A ] Sy
By size of establishment
KA 4,238.5 Fxk 454.6 Fxk 5,480.1
Large (77.3%) (8.3%) (100.0%)
Sapidl 2,687.5 48.6 949.2 416.5 4,101.9
Medium (65.5%) (1.2%) (23.1%) (10.2%) (100.0%)
IINERY 1,390.6 falaled 434.2 Fxk 2,117.4
Small (65.7%) (20.5%) (100.0%)
4EEt 8,316.6 335.0 1,838.1 1,209.7 11,699.3
Total (71.1%) (2.9%) (15.7%) (10.3%) (100.0%)

iR (1) BEuE AR AL A S K SR HA R E TR N BT SR BB S -

RN RHEEBUE (SIS 2L -

Notes: (1) Figures include expenditure on in-house R&D activities conducted by a local establishment for

itself and/or for other organisations.

Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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#1111 ERREESEA R B ETT SRR, W R A AR R 2021 5E TRt rIb s A BB (ANBRIDAEE R & HHMABE R )

Table 1.11 Number of R&D personnel (in headcount and full-time equivalent) in the business sector in 2021 by type of function by selected industry

grouping/size of establishment

il
Type of function
WA Feifr & HirEigh A& HEEt
Researchers Technicians Other supporting staff Total
HEREH HEREH HEREH HEREH
ANE GHEOPN ANE GHEOPN ' N4 GHEOPN ' ANE GHEOPN '
Headcount Full-time Headcount Full-time Headcount Full-time Headcount Full-time
equivalent equivalent equivalent equivalent
TR E
By industry grouping
%‘hﬂj_: 539 429 **k*k **k*% **k*k **k*k 637 481
Manufacturing (84.6%) (89.1%) (100.0%) (100.0%)
HEHOE S ~ {638 RBELAEE K
e B AR %S 4181 3259 496 392 183 146 4 860 3796
Import/export, wholesale and retail trades, and (86.0%) (85.8%) (10.2%) (10.3%) (3.8%) (3.8%) (100.0%) (100.0%)
accommodation and food services
- GuVSSEE 5879 4947 494 405 433 282 6 806 5634
Information and communications (86.4%) (87.8%) (7.3%) (7.2%) (6.4%) (5.0%) (100.0%) (100.0%)
SRR Rl ~ HE - B EEARG 3416 2 449 245 173 168 105 3829 2727
Financing and insurance, real estate, professional and (89.2%) (89.8%) (6.4%) (6.3%) (4.4%) (3.9%) (100.0%) (100.0%)
business services
/E;,Tm 449 267 *k%k *k*k *k*k *k*k 622 364
Others (72.2%) (73.4%) (100.0%) (100.0%)
qEst 14 464 11 350 1348 1037 942 615 16 754 13 002
Total (86.3%) (87.3%) (8.0%) (8.0%) (5.6%) (4.7%) (100.0%) (100.0%)
AR B AL SRR
By size of establishment
KA 4799 3907 587 526 221 143 5 606 4 576
Large (85.6%) (85.4%) (10.5%) (11.5%) (3.9%) (3.1%) (100.0%) (100.0%)
=apidl 5067 4157 486 358 460 366 6014 4881
Medium (84.3%) (85.2%) (8.1%) (7.3%) (7.7%) (7.5%) (100.0%) (100.0%)
JINEES 4598 3 286 275 152 261 106 5134 3544
Small (89.6%) (92.7%) (5.4%) (4.3%) (5.1%) (3.0%) (100.0%) (100.0%)
qEst 14 464 11 350 1348 1037 942 615 16 754 13 002
Total (86.3%) (87.3%) (8.0%) (8.0%) (5.6%) (4.7%) (100.0%) (100.0%)

R RN AR E R E S AT A e

Note: Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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#1112 EREEERBEETREN,WREAARBSEE 2021 F TrisrIbtE A BRBEH (NBERDAEER < HHMABER)

Table 1.12 Number of R&D personnel (in headcount and full-time equivalent) in the business sector in 2021 by level of education by selected

industry grouping/size of establishment

E=T A
Level of education
HEHE:
AR RERER L AR LN RZEA RIER(TSUR HEHEEELT HEEt
University degree at University degree below Post-secondary: sub- Below post-secondary level Total
Ph.D. level Ph.D. level degree/diploma/certificate
HEREH HER2EH HEREH HEREH HEREH
A HI AR A8 HIRAE A8 HIAE A HIRAE A HIEIAR
Headcount  Full-time Headcount  Full-time Headcount  Full-time Headcount  Full-time Headcount Full-time
equivalent equivalent equivalent equivalent equivalent
T RIE >
By industry grouping
bl falaied Fhx 413 324 50 20 falaied Frx 637 481
Manufacturing (64.9%) (67.3%) (7.8%) (4.2%) (100.0%)  (100.0%)
EHOES - #t3 REELIRERE R
HE IR 626 519 3681 2928 432 268 121 81 4 860 3796
Import/export, wholesale and retail trades, and (12.9%) (13.7%) (75.7%) (77.1%) (8.9%) (7.1%) (2.5%) (2.1%) (100.0%)  (100.0%)
accommodation and food services
Eafl s amER 1280 1023 5159 4 383 168 124 200 103 6 806 5634
Information and communications (18.8%) (18.2%) (75.8%) (77.8%) (2.5%) (2.2%) (2.9%) (1.8%) (100.0%)  (100.0%)
SRR - HEE - BN e AR 1113 860 2576 1774 89 56 51 37 3829 2727
Financing and insurance, real estate, (29.1%) (31.5%) (67.3%) (65.1%) (2.3%) (2.1%) (1.3%) (1.4%) (100.0%)  (100.0%)
professional and business services
HoAth faleled FHx 267 182 317 160 faleled FHx 622 364
Others (43.0%) (49.9%) (50.9%) (43.9%) (100.0%)  (100.0%)
yE=t 3170 2530 12 096 9590 1054 628 433 253 16 754 13 002
Total (18.9%) (19.5%) (72.2%) (73.8%) (6.3%) (4.8%) (2.6%) (1.9%) (100.0%)  (100.0%)
TR B A E
By size of establishment
KA 746 668 4 329 3609 460 250 70 48 5 606 4576
Large (13.3%) (14.6%) (77.2%) (78.9%) (8.2%) (5.5%) (1.3%) (1.1%) (100.0%)  (100.0%)
Sapit] 1243 1034 4 327 3 486 316 253 127 108 6 014 4 881
Medium (20.7%) (21.2%) (72.0%) (71.4%) (5.3%) (5.2%) (2.1%) (2.2%) (100.0%)  (100.0%)
JINEEY 1180 828 3440 2494 278 126 236 97 5134 3544
Small (23.0%) (23.3%) (67.0%) (70.4%) (5.4%) (3.5%) (4.6%) (2.7%) (100.0%)  (100.0%)
yExt 3170 2 530 12 096 9 590 1054 628 433 253 16 754 13002
Total (18.9%) (19.5%) (72.2%) (73.8%) (6.3%) (4.8%) (2.6%) (1.9%) (100.0%)  (100.0%)

AERE SR R IE R E A Y SEE TR S o tE

Note: Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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# 113 ETUIRISBIRTIRREATE M RORE TSR AR B SR Y2021 TRatRRERTS NN E B aREE 2

Table 1.13 Total expenditure on contracted-out R&D activities in the business sector in 2021 by location of party performing R&D activities by

selected industry grouping/size of establishment

T,

HETT
$ million

AN A R H T S VR Bl B S
Expenditure on contracted-out R&D
activities to local parties

GNAIT A A DL MRS R S8 E E5E L
Expenditure on contracted-out R&D
activities to parties outside Hong Kong

FNARFEE TR ENAER L
Total expenditure on
contracted-out R&D activities

TSR RIE

By industry grouping

BlE el
Manufacturing

EHOHES - 3 REEL RIS K

R 714.0
Import/export, wholesale and retail trades, and (57.7%)
accommodation and food services

- GuVSSEE 3,238.1
Information and communications (69.7%)
el ORbE - MR - B R RS 282.4
Financing and insurance, real estate, professional and business (36.1%)
services

:/H\:'ﬁt **k%
Others

dst 4,280.7
Total (63.6%)
TR B A E

By size of establishment

yiwidl 3,658.1
Large (68.5%)
Rl 214.4
Medium (49.2%)
s 408.2
Small (42.8%)
W5t 4,280.7
Total (63.6%)

*k%k

523.4
(42.3%)

1,410.9
(30.3%)

500.2
(63.9%)

*k*k

2,452.6
(36.4%)

1,685.1
(31.5%)
221.6
(50.8%)
545.9
(57.2%)
2,452.6
(36.4%)

10.9
(100.0%)

1,237.3
(100.0%)

4,649.0
(100.0%)

782.7
(100.0%)

53.4
(100.0%)

6,733.3
(100.0%)

5,343.2
(100.0%)
436.0
(100.0%)
954.1
(100.0%)
6,733.3
(100.0%)

FERE ¢ SRS R IE R E AR Y ST R S o tE

Note: Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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x 114 BETUIEEEIRIEE RIS 0 892021 TR RIS S TS B ARBE X
Table 1.14 Total expenditure on contracted-out R&D activities in the business sector in 2021 by type of party performing R&D activities

HETT

$ million
TSRS GBS R BN SRR
Type of party performing R&D activities Total expenditure on contracted-out R&D activities
ARG Y 3703 (5.5%)
Public technology support organisation(”
SR 412.8 (6.1%)
Higher education institution
TR AL AT (SR B E Y 70 SO s s A =] 3,451.5 (51.3%)
Affiliate or parent company of the enterprise group
TR B P a1 5 SR B DA MU A 2,497.0 (37.1%)
Organisation not affiliated with the enterprise group
Al 1.7 8
Others
#ast 6,733.3 (100.0%)
Total
=R (1) plrEiEEREEEER - FERERRFRHEEERA S M EBTFEEIN Notes: (1) Examples include Hong Kong Productivity Council, Hong Kong Applied Science and Technology

FEER, o Research Institute Company Limited and Government-funded R&D Centres.
FEIR NI Py A FE BB AL SRR Y E o3 bE Figures in brackets refer to percentages of corresponding values in respect of total.
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Z= 1.15

HOEITH SR BRI AT B S V202147 TREHAERTS NN 25 EhaRBE 2

Table 1.15 Total expenditure on contracted-out R&D activities in the business sector in 2021 by location of party performing R&D activities

e —

HETT
$ million

YolEEUk N Ay 120T

LTSS RN T E M
Location of party performing R&D activities

SIS T EBIAEBH S

Total expenditure on contracted-out R&D activities

&
Hong Kong

o B8] At Rz P

The mainland of China and Macao

EARAOEE" (BRI
Guangdong-Hong Kong-Macao Greater Bay AreaV) (other than Hong Kong)

oAt st

Other regions

EBA PRI RPN TS

Places outside Hong Kong, the mainland of China and Macao

&t
Total

42807  (63.6%)
1,800.2  (26.7%)
1,628.4
171.8
652.4 (9.7%)
6,733.3  (100.0%)

(24.2%)

(2.6%)

() BUEMROZEAMEREAEN - BB ~ ZEI0 -~ BRE ~ fhil ~ B~ /5% - drlr ~ I

FIREERE > DU & A I TR & AR TR T B -

AR R M BB E AR S T RY E 0L -

Notes: (1) The Guangdong-Hong Kong-Macao Greater Bay Area covers 9 cities in the Guangdong Province, namely
Guangzhou, Shenzhen, Zhuhai, Foshan, Huizhou, Dongguan, Zhongshan, Jiangmen and Zhaoging, as

well as Hong Kong SAR and Macao SAR.
Figures in brackets refer to percentages of corresponding values in respect of total.
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#1116 HEESRIRETHI2021F TRstBEI SN E S4B 52

Table 1.16 Total expenditure on contracted-out R&D activities in the business sector in 2021 by source of funds

e —

HETT
$ million

YolEEUk N Ay 120T

Source of funds

SIS TEBNAE B S

Total expenditure on contracted-out R&D activities

BH&
Self-financed

BURF (BIanalET AR )

Government (e.g. Innovation and Technology Fund)

=B E

Higher education institution

M E RS (PIHIREEESE)
Private investment fund (e.g. venture capital, etc.)

Hetes BT P a8 £ SRR Y 53 SO B AR A ]

Affiliate or parent company of the enterprise group

Hetes BT P a8 £ S SR LS MY R

Organisation not affiliated with the enterprise group

HAh
Others

&t
Total

6,201.1 (92.1%)
30.5 (0.5%)
_—
96.5 (1.4%)
403.7 (6.0%)
0.4 (8)
_—
6,733.3 (100.0%)

AT A ERE SR E L -

Note: Figures in brackets refer to percentages of corresponding values in respect of total.
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x 117 HAESHHEEBN AT I L R R E RS & o I 202 LA TS TS B LRt A 0 1h
Table 1.17 Distribution of business establishments having undertaken R&D activities in 2021 by whether having collaboration arrangements on
R&D activities with other organisations and type of collaborated organisation

7 R S I AT ST b 2 e R B bt
Whether having collaboration arrangements on R&D activities with other

organisations and type of collaborated organisation(l)

e e g g @

No. of establishments®

AR R BN A AR R 1L i (22 HE
Having collaboration arrangements on R&D activities
with other organisations

BU

Government

ISR R

Public technology support organisation®
=L

Higher education institution

PR AL P e 1 2R SR BT ) SR R A H
Affiliate or parent company of the enterprise group

TR AL P (S B LU M A
Organisation not affiliated with the enterprise group

2 R S S B A A AT S TR
Not having collaboration arrangements on R&D
activities with other organisations

HEEt
Total

475 [12.0%]

7 (1.5%)

83 (17.4%)

180  (37.9%)

184  (38.7%)

96  (20.3%)

3497  [88.0%]

3972 [100.0%]

R (D) BB RET— AR EEREER -
() B R R AT N BT30S EY B B A R S FITT 5% E B T E A AR A R B

fir -
(3) BIFEISEE AR DR - BRI RHEF A A 5 R B & B 5
s -

D TESR N B R A IR (5 A A T S8 TR A A B A B H 4T o EE -

B 5 5% P o MR M L0 S P S T B AL LA A 5 T T 177 1 e IR A B i B H 48
STEAVE LR -

Notes: (1) May involve more than one type of collaborated organisation.

(2) Figures include establishments with in-house R&D activities and establishments with R&D activities
contracted out to other parties.

(3) Examples include Hong Kong Productivity Council, Hong Kong Applied Science and Technology
Research Institute Company Limited and Government-funded R&D Centres.

Figures in square brackets refer to percentages of corresponding values in respect of total no. of establishments
having undertaken R&D activities.

Figures in round brackets refer to percentages of corresponding values in respect of total no. of establishments
having collaboration arrangements on R&D activities with other organisations.
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Z= 1.18

AT RSB AR S T 1L E 2B R R (EAR R Y AT A B S U AE 202 18 AT I SR B Y LRt R B o0

Table 1.18 Distribution of business establishments having undertaken R&D activities in 2021 by whether having collaboration arrangements on
R&D activities with other organisations and location of collaborated organisation

YolEEUk N Ay 120T

S SRS S BRI s T L 2 R b et i)
Whether having collaboration arrangements on R&D activities with other

organisations and location of collaborated organisation(l)

et aray g @

No. of establishments®

AR EE R MR T 1L E 2 HE 475 [12.0%]
Having collaboration arrangements on R&D activities
with other organisations
T 291 (61.3%)
Hong Kong
H (B A b R P
The mainland of China and Macao
Egmiose® (FER) 82 (17.3%)
Guangdong-Hong Kong-Macao Greater Bay Area® (other than Hong Kong)
Ho At il 30 (6.3%)
Other regions
A~ R RCEPT A M T 141 (29.7%)
Places outside Hong Kong, the mainland of China and Macao
S R R B A LA T I (22 3497 [88.0%]
Not having collaboration arrangements on R&D
activities with other organisations
4t 3972  [100.0%)]
Total
FERE (1) BB R —(EHES - Notes: (1) May involve more than one location.
(2) W BEFEHE TN S 2 E BT RS BT S YN A28 B S T B A RS A A BE AT, © (2) Figures include establishments with in-house R&D activities and establishments with R&D activities
contracted out to other parties.
(3) B AEEaIERERAMET - BIEM ~ I~ 255 ~ fhil ~ BN ~ 385E ~ iy ~ 0T (3) The Guangdong-Hong Kong-Macao Greater Bay Area covers 9 cities in the Guangdong Province, namely

FIREERE » DA A BT R S AR P TR AT B -

TSR N B R A B (G A A T S8 TR A R B A B H 4R T o EE

(BI85 P e 1 TS BB (5 A e S B B R EL M R T YL h 2o DE A BR A B H 4B Y
Hotk e

Guangzhou, Shenzhen, Zhuhai, Foshan, Huizhou, Dongguan, Zhongshan, Jiangmen and Zhaoging, as well
as Hong Kong SAR and Macao SAR.

Figures in square brackets refer to percentages of corresponding values in respect of total no. of establishments
having undertaken R&D activities.

Figures in round brackets refer to percentages of corresponding values in respect of total no. of establishments
having collaboration arrangements on R&D activities with other organisations.
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#21 HIRETT SRR,/ TR R A AR B 1Y 2021 4 TR ARV RIS B R4t H BT

Table 2.1 Key statistics on innovation activities in the business sector in 2021 by selected industry grouping/size of establishment

A TR HHEITE HHEIT ST HHEITHHY AHOE&ILHY
TSR AL TEBIHI BTy T2 RIHTHY AR EEY AR EEY BT EBIF L
B wzt g E® HEHE LA BB R BB R E R L g (E#7T)
Total no. of No. of No. of No. of No. of No. of Expenditure on
establish- establishments establishments establishments establishments establishments  innovation activities
ments  having undertaken  having undertaken having undertaken having undertaken having abandoned ($ million)
innovation  product innovation business process ongoing innovation activities
activities® innovation  innovation activities
TSR IRy
By industry grouping
Bl 7950 273 (3.4%) 69  (0.9%) 53  (0.7%) 179 (2.2%) 37 (0.5%) 806.3 [2.8%]
Manufacturing
EHOE S ~ ##EREEI K
158 K e i 146 778 2707  (1.8%) 533  (0.4%) 380 (0.3%) 1885  (1.3%) 521  (0.4%) 6,323.0 [22.0%]
Import/export, wholesale and retail trades, and
accommodation and food services
R R EER 14 599 2374 (16.3%) 1031 (7.1%) 138  (0.9%) 1590 (10.9%) 256  (1.8%) 13,765.1 [48.0%]
Information and communications
SR R PRl ~ HRE ~ BEE KR RS 84 125 1241 (1.5%) 287  (0.3%) 281  (0.3%) 848  (1.0%) 107  (0.1%) 6,302.7 [22.0%]
Financing and insurance, real estate,
professional and business services
HAl, 45 646 457  (1.0%) 152 (0.3%) 119  (0.3%) 220  (0.5%) 42 (0.1%) 1,486.4 [5.2%]
Others
4t 299 098 7053 (2.4%) 2072  (0.7%) 970  (0.3%) 4721  (1.6%) 963 (0.3%) 28,683.6 [100.0%]
Total
TS B A KR Oy
By size of establishment
KA 5290 584 (11.0%) 190 (3.6%) 220 (4.2%) 315  (5.9%) 67 (1.3%) 17,753.0 [61.9%]
Large
qﬂj 30532 1853 (6.1%) 561 (1.8%) 297  (1.0%) 1281 (4.2%) 270  (0.9%) 6,905.3 [24.1%]
Medium
JNF 263 275 4616 (1.8%) 1322 (0.5%) 453  (0.2%) 3126 (1.2%) 626 (0.2%) 4,025.3 [14.0%]
Small
#st 299 098 7053 (2.4%) 2072  (0.7%) 970  (0.3%) 4721  (1.6%) 963 (0.3%) 28,683.6 [100.0%]
Total
() MEEEAERTESAN - EREFA - T RO AR E B AR B - Notes: (1) Figures include establishments that had undertaken product innovation, business process innovation,

(BB P B R M RE (B (S % S R B 8 H SR AV B o LE -

JT B E Ry H TE S A A S B4R S Y F 43 EE -

ongoing and abandoned innovation activities.

Figures in round brackets refer to percentages of corresponding values in respect of total no. of establishments
in each row.

Figures in square brackets refer to percentages of corresponding values in respect of total expenditure on
innovation activities.
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22 IR TEITSRAL A,/ TR AL AR oy (YAE 202 L6 HE T an BT A T TH S L i B A R 5 R ey L P R B o0 AT

Table 2.2 Distribution of business establishments having undertaken product innovation/introduced new or significantly improved products to the

market in 2021 by selected industry grouping/size of establishment

MR E A E
45

Total no. of

establishments

AT A

A e BT B

No. of establishments
having undertaken
product innovation

HAETSHE L o SR E I B
FYEE S B SR B H

No. of establishments

having introduced new or
significantly improved products
to the market

AT RIE Y

By industry grouping

BlE

Manufacturing

HEHOE S - {38 RTBEL A EE Mg a R
Import/export, wholesale and retail trades, and
accommodation and food services

Al pamEr

Information and communications

SRR ORbE - R - B2E R RIS
Financing and insurance, real estate, professional and
business services

HoA

Others

Total

AR B

By size of establishment

KA

Large

hi

Medium

JINEY

Small

Total

7950

146 778

14 599

84 125

45 646

299 098

5290

30532

263 275

299 098

69 (0.9%)

533 (0.4%)

1031 (7.1%)

287 (0.3%)

152 (0.3%)

2072 (0.7%)

190 (3.6%)
561 (1.8%)
1322 (0.5%)

2072 (0.7%)

40 (0.5%)

224 (0.2%)

363 (2.5%)

118 (0.1%)

13 8

757 (0.3%)

61 (1.1%)
158 (0.5%)
539 (0.2%)

757 (0.3%)

AERE RSB R AR A R Y R B B H ST AV E A0 EL -

each row.

Note: Figures in brackets refer to percentages of corresponding values in respect of total no. of establishments in



FEBR BALGHHE

HYlER AR E A 1T0T

09

U013y dAnensuIupy [e13dg 3uoy Suoy ‘udunaedsq sdonsnelS pue snsud)

120T SoUsSHe)S SanIANY uoneaouu] Suoy Suop

2.3 FEETE 1T R4 A R B A AR B I 202 L5 1 T L AT Y LRSS AL fE B R AU AU A ~ 22 RS B A2 s BT YU
AEFEHB U B 2 EE T TE R
Table 2.3 Profile of business establishments having undertaken product innovation in 2021 in terms of type of party developing product innovation,
number of product innovation and percentage contribution of product innovation to business receipts by selected industry grouping/size of
establishment
A AR
Type of party developing product innovation®®
RN A TR BRI B MRS S HoAth it
The establishment itself Establishment in cooperation Other parties
with other parties
HHETEE 2 e AlITHY
All#rey R fir E A i RSB it P UNGES
RN S E HH AT E HH e = #H AT E Al 4E% Wz E st
No. of No. of No. of No. of No. of No. of No. of Total no. of % contribution of
establishments  establishments product  establishments product establishments product product  product innovation
having undertaken innovation innovation innovation innovation tg pusiness receipts(z)
product innovation
TR R E
By industry grouping
Bl 69 54 170 5 5 14 18 193 2.5%
Manufacturing (79.3%) (7.6%) (20.4%)
HEHOES ~ #3838 R EELIRAEE K 533 334 488 192 292 38 63 842 9.8%
Eaik% (62.7%) (36.0%) (7.2%)
Import/export, wholesale and retail
trades, and accommodation and food
services
=G S 1031 694 765 202 278 142 143 1186 29.8%
Information and communications (67.3%) (19.6%) (13.8%)
SRb R R #hE - B ARE 287 221 326 64 102 15 26 454 9.3%
Financing and insurance, real estate, (77.1%) (22.1%) (5.3%)
professional and business services
HoAh 152 84 104 37 41 35 40 185 2.7%
Others (55.1%) (24.4%) (23.1%)
YE=t 2072 1388 1852 499 718 245 290 2 860 9.3%
Total (67.0%) (24.1%) (11.8%)
(F548)

(to be cont’d)
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Table 2.3 (cont’d) Profile of business establishments having undertaken product innovation in 2021 in terms of type of party developing product
innovation, number of product innovation and percentage contribution of product innovation to business receipts by selected

industry grouping/size of establishment

S SAl R
Type of party developing product innovation®®

RN A TR BRI B MR S 1 FAt RS
The establishment itself Establishment in cooperation Other parties
with other parties
BT EE G EIHTHY
AT e B B TG T g B B e RUNCES
RN S E #H A H HH AT HH AF s H Al 4E% Wz E st
No. of No. of No. of No. of No. of No. of No. of Total no. of % contribution of
establishments  establishments product  establishments product establishments product product  product innovation
having undertaken innovation innovation innovation innovation tg pusiness receipts(z)
product innovation
TR A R E] Sy
By size of establishment
KA 190 121 249 63 160 25 38 447 9.0%
Sapidl 561 370 528 152 194 46 62 784 12.3%
Medium (65.9%) (27.1%) (8.2%)
JNFRY 1322 897 1075 285 364 174 191 1630 15.2%
Small (67.8%) (21.5%) (13.2%)
st 2072 1388 1852 499 718 245 290 2 860 9.3%
Total (67.0%) (24.1%) (11.8%)

iR (1) BB RS —EER -

(2) MU M T A O B0 9 9 5 (0 (R RS s

TEIR N P FERE AR 5 A T B Sn AT RV B B G SR oo e -

Notes: (1) May involve more than one type.

(2) Business receipts refer to value of sales of goods and receipts from services rendered for establishments

having undertaken product innovation.

Figures in brackets refer to percentages of corresponding values in respect of total no. of establishments
having undertaken product innovation in each row.
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Table 2.4 Profile of business establishments having undertaken business process innovation in 2021 in terms of type of party developing business
process innovation and number of business process innovation by selected industry grouping/size of establishment

YolEEUk N Ay 120T

B AR
Type of party developing business process innovation®

BN

The establishment itself

A R B A A A S 1
Establishment in cooperation
with other parties

Fofn
Other parties

HETESE PR TR AL SEBAZFE A ELAL SEBET TR AL SEBIET SEBIET
B B8 E HH RS =] HH AFEH HH A¥EH AlIFT4E%
No. of establishments No. of No. of business No. of No. of business No. of No. of business Total no. of
having undertaken establishments process establishments process establishments process  business process
business process innovation innovation innovation innovation innovation
TSR IR
By industry grouping
@}‘i& 53 17 26 *kk *kk *kk *kk 71
Manufacturing (32.6%)
HEHOE S~ #8 TS R A Mg e iR 380 138 145 10 15 249 290 450
Import/export, wholesale and retail trades, and (36.3%) (2.6%) (65.6%)
accommaodation and food services
%gﬂ&@gﬂ 138 71 95 *kk *kk *kk *kk 167
Information and communications (51.4%)
ERbR R - M - EFHE R R 281 123 143 21 40 144 228 410
Financing and insurance, real estate, professional and (43.9%) (7.5%) (51.1%)
business services
HoAth 119 21 41 8 16 98 181 238
Others (17.4%) (6.7%) (82.6%)
4E=t 970 370 450 51 89 585 798 1336
Total (38.1%) (5.2%) (60.3%)
TR R RSy
By size of establishment
il 220 61 104 32 65 143 242 411
Large (27.8%) (14.6%) (64.9%)
SEEi} 297 117 133 9 9 173 191 333
Medium (39.5%) (2.9%) (58.3%)
JINEY 453 191 212 10 15 269 365 592
Small (42.3%) (2.2%) (59.3%)
4=t 970 370 450 51 89 585 798 1336
Total (38.1%) (5.2%) (60.3%)

iR (1) BSOS RS —EEA -

RN EE R EBE (L2 YA TR R P AT A B (I S By B o LL -

Notes: (1) May involve more than one type.

Figures in brackets refer to percentages of corresponding values in respect of total no. of establishments having

undertaken business process innovation in each row.
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Table 2.5 Distribution of business establishments having undertaken business process innovation in 2021 by percentage of cost saving after full
implementation of business process innovation by selected industry grouping/size of establishment

ERRIERARESE (LAG 2 e H AR B R A AR B o EER TR

Cost saving (as a percentage of average cost per unit of output produced or per unit of service provided)

HHELTHEBIZE 5% 20% BRI A
RIS B B H D15% Dr20% N B S frE

No. of establishments Less 5% to less 20% or Not related to
having undertaken business than 5% than 20% above cost saving

process innovation

B ITRGARIE Y

By industry grouping

ik 53 27 13 7 7
Manufacturing (50.4%) (23.8%) (13.3%) (12.4%)
HEHOE S ~ #3838 EED R EE KE 'R 380 140 83 44 113
Import/export, wholesale and retail trades, and (36.8%) (21.8%) (11.7%) (29.7%)
accommodation and food services

-G &k 138 22 14 32 70
Information and communications (15.7%) (10.0%) (23.5%) (50.8%)
Rl s Rk S~ B3R R IR 281 148 65 9 58
Financing and insurance, real estate, professional and (52.7%) (23.2%) (3.3%) (20.8%)
business services

A 119 38 19 10 53
Others (31.5%) (16.2%) (8.0%) (44.3%)
gEst 970 374 194 102 300
Total (38.5%) (20.0%) (10.6%) (31.0%)
TR A S E] Iy

By size of establishment

KA 220 93 54 9 65
Large (42.2%) (24.5%) (3.9%) (29.5%)
aeFidl 297 94 62 36 106
Medium (31.5%) (20.9%) (12.0%) (35.6%)
JINEEY 453 187 78 58 129
Small (41.4%) (17.2%) (12.9%) (28.6%)
gEst 970 374 194 102 300
Total (38.5%) (20.0%) (10.6%) (31.0%)
SFE L FESENET A A TG 2 T AR T Bl e BR A A B A B - Note: Figures in brackets refer to percentages of corresponding values in respect of total no. of

establishments having undertaken business process innovation in each row.
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Table 2.6 Total expenditure on innovation activities in the business sector in 2021 by type of innovation activity by selected industry grouping/size

of establishment

HETT
$ million
AT EEN ]
Type of innovation activity
TR ERAL HNHT EA BB & TH8 - a%s Qs
REHETH TR T BRI [ E AIEAt AR L e SRR EETE BRI AIHTES)
N ERI 2% S E) W2 EE) -Gt BRARYES) JEEN JEEN HRARYES) JEEN Bl S 4
In-house  R&D activities Marketing and  Activities related Engineering, Software Intellectual Employee Total
R&D activities contracted out to brand equity to the acquisition  design and other developmentand property-related training  expenditure on
conducted for other parties activities  or lease of fixed creative work database activities activities activities innovation
own assets activities activities
establishment
TSR HIE Sy
By industry grouping
Bl 387.6 10.9 14.2 92.0 183.1 67.9 50.0 0.6 806.3
Manufacturing (48.1%) (1.3%) (1.8%) (11.4%) (22.7%) (8.4%) (6.2%) (0.1%) (100.0%)
WHOE S ~ L3 RBED S AEE MEa iR 2,572.6 1,237.3 267.4 80.9 1,527.7 556.5 77.0 35 6,323.0
Import/export, wholesale and retail trades, (40.7%) (19.6%) (4.2%) (1.3%) (24.2%) (8.8%) (1.2%) (0.1%) (100.0%)
and accommodation and food services
B pEER 2,652.5 4,649.0 268.4 1,419.3 2,253.1 2,419.8 5.9 97.1 13,765.1
Information and communications (19.3%) (33.8%) (1.9%) (10.3%) (16.4%) (17.6%) (8) (0.7%) (100.0%)
SRl PR - HhZE - BEE R RS 2,292.8 782.7 3515 438.8 640.6 1,436.1 187.3 173.1 6,302.7
Financing and insurance, real estate, (36.4%) (12.4%) (5.6%) (7.0%) (10.2%) (22.8%) (3.0%) (2.7%) (100.0%)
professional and business services
HA 555.1 53.4 36.3 226.1 329.0 248.9 10.1 275 1,486.4
Others (37.3%) (3.6%) (2.4%) (15.2%) (22.1%) (16.7%) (0.7%) (1.8%) (100.0%)
4azt 8,460.6 6,733.3 937.7 2,257.2 4,933.5 4,729.1 330.4 301.8 28,683.6
Total (29.5%) (23.5%) (3.3%) (7.9%) (17.2%) (16.5%) (1.2%) (1.1%) (100.0%)
B S E
By size of establishment
KA 3,329.9 5,343.2 422.8 2,035.3 3,1334 3,164.6 914 232.3 17,753.0
Large (18.8%) (30.1%) (2.4%) (11.5%) (17.7%) (17.8%) (0.5%) (1.3%) (100.0%)
rh#d 3,584.6 436.0 275.4 139.8 1,231.5 992.2 209.8 36.0 6,905.3
Medium (51.9%) (6.3%) (4.0%) (2.0%) (17.8%) (14.4%) (3.0%) (0.5%) (100.0%)
/NH 1,546.0 954.1 239.5 82.1 568.6 572.3 29.2 335 4,025.3
Small (38.4%) (23.7%) (6.0%) (2.0%) (14.1%) (14.2%) (0.7%) (0.8%) (100.0%)
st 8,460.6 6,733.3 937.7 2,257.2 4,933.5 4,729.1 330.4 301.8 28,683.6
Total (29.5%) (23.5%) (3.3%) (7.9%) (17.2%) (16.5%) (1.2%) (1.1%) (100.0%)

AR RSN B A E A TRV E A0 EE -

Note: Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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Table 2.7 Total expenditure on innovation activities in the business sector in 2021 by source of funds

e —

HETT
$ million

YolEEUk N Ay 120T

Source of funds

BN EBIAER L

Total expenditure on innovation activities

BH&
Self-financed

BURF (BIanalET AR )

Government (e.g. Innovation and Technology Fund)

=B E

Higher education institution

M E RS (PIHIREEESE)
Private investment fund (e.g. venture capital, etc.)

Hetes BT P a8 £ SRR Y 53 SO B AR A ]

Affiliate or parent company of the enterprise group

Hetes BT P a8 £ S SR LS MY R

Organisation not affiliated with the enterprise group

HAh
Others

&t
Total

21,417.3 (74.7%)

1,654.0 (5.8%)
*k*k
393.8 (1.4%)

48125 (16.8%)

392.0 (1.4%)

*k*k

28,683.6  (100.0%)

AN A ERE S E L -

Note: Figures in brackets refer to percentages of corresponding values in respect of total.
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Table 2.8 Distribution of business establishments having undertaken innovation activities (excluding R&D activities) in 2021 by whether having
collaboration arrangements on innovation activities (excluding R&D activities) with other organisations and type of collaborated

organisation

AERAIETED (FEIEEES) R iR s

Whether having collaboration arrangements on innovation activities (excluding
R&D activities) with other organisations and type of collaborated organisation(l)

e e gy g @

No. of establishments®

AR EEET I W E 2k
Having collaboration arrangements with other
organisations

BU

Government

VSIS RE S a7

Public technology support organisation®

[EE =gt i

Higher education institution

TR B P 1 SR S B 70 AR AR A F
Affiliate or parent company of the enterprise group

TR AL P (S B LU M A
Organisation not affiliated with the enterprise group

R EM R 1L E 2k
Not having collaboration arrangements with other
organisations

HEEt
Total

389 [5.5%]

7 (1.7%)
16 (4.1%)
83 (21.2%)

169 (43.4%)
145 (37.3%)

6664  [94.5%]

7053  [100.0%]

R () B RET— AR EEREER -
Q) HFEEAETANEE CREEWEEE)) BIRMELRIMIAIEEE (CFE
FENTEEE) THAEHIIE R -

Q) FlFEEEEEENRES - EHRERAPHEAZBA RA T R HBUGE B

qj/[:\ ©
TSR BB EAS A ETRIEE) CFEFEHEEEE)) RSB E 4
HIE7TEE ©

BEIESRNEF HEEREGA R ENED CRRERSED) FIHEMEERT IR EL
PRAHR A B B H AR AV E 3t

Notes: (1) May involve more than one type of collaborated organisation.

(2) Figures include establishments with innovation activities (excluding R&D activities) and establishments with
innovation activities (excluding R&D activities) contracted out to other parties.

(3) Examples include Hong Kong Productivity Council, Hong Kong Applied Science and Technology Research
Institute Company Limited and Government-funded R&D Centres.

Figures in square brackets refer to percentages of corresponding values in respect of total no. of establishments
having undertaken innovation activities (excluding R&D activities).

Figures in round brackets refer to percentages of corresponding values in respect of total no. of establishments
having collaboration arrangements on innovation activities (excluding R&D activities) with other organisations.
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Table 2.9

OMBGEL e S i

HHGRAREE (FEEVEE)) NEMSEET IR EZHE R e R Pt & AV AE 2021 5 T AIRTEE) (A EEME#IEE)

Distribution of business establishments having undertaken innovation activities (excluding R&D activities) in 2021 by whether having

collaboration arrangements on innovation activities (excluding R&D activities) with other organisations and location of collaborated

organisation

AERAIETES (RIS AT R e
Whether having collaboration arrangements on innovation activities (excluding R&D activities)
with other organisations and location of collaborated organisation(l)

e e gy g @

No. of establishments®

AR EEET I W E 2k
Having collaboration arrangements with other
organisations

wHE&
Hong Kong
HH R A3 R P
The mainland of China and Macao
LVUVNE ARG S
Guangdong-Hong Kong-Macao Greater Bay Area® (other than Hong Kong)
HoAth sl
Other regions
T~ PRI RCRFT LS M T

Places outside Hong Kong, the mainland of China and Macao

R IR ET I 1 2Bk
Not having collaboration arrangements with other
organisations

Total

389 [5.5%]

225 (57.8%)
64 (16.3%)
8 (2.1%)
137 (35.1%)

6664  [94.5%]

7053 [100.0%]

SRR

(1) BB B oA —(E B - Notes: (1) May involve more than one location.

Q) BFEEAETANNED CRaEsED) IR RIS (CFE
FEVTEES) ) THEMRRSEI AR -

@) BHERRZEETEERREGEN - BIEN - 20~ B - fhls ~ O~ /5 -
U~ TTPIR R o DU B B TR & AR IR AT U -

TIfESRN S BB EE A BT RIS E) CF BRSNS E)) R RIS H 4st
HIE7TEE ©

BIFESR N BB E(SA AN EE) (R REEEE)) FIHEMSERT L
PR B 3 H ARETRY B O3 EE -

(2) Figures include establishments with innovation activities (excluding R&D activities) and establishments with
innovation activities (excluding R&D activities) contracted out to other parties.

(3) The Guangdong-Hong Kong-Macao Greater Bay Area covers 9 cities in the Guangdong Province, namely
Guangzhou, Shenzhen, Zhuhai, Foshan, Huizhou, Dongguan, Zhongshan, Jiangmen and Zhaoging, as well as
Hong Kong SAR and Macao SAR.

Figures in square brackets refer to percentages of corresponding values in respect of total no. of establishments
having undertaken innovation activities (excluding R&D activities).

Figures in round brackets refer to percentages of corresponding values in respect of total no. of establishments
having collaboration arrangements on innovation activities (excluding R&D activities) with other organisations.
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Table 2.10 Distribution of business establishments by objective of having undertaken innovation activities in 2021 and its degree of importance

B

HEETRSEIRYE A Degree of importance
Objective of having undertaken innovation activities =) e & il 445

High Medium Low Not applicable Total
I EmEREEER 4126 1487 311 1130 7053
To enhance the quality of goods or services (58.5%) (21.1%) (4.4%) (16.0%) (100.0%)
WA TG A R 3436 1747 348 1521 7053
To increase or maintain market share (48.7%) (24.8%) (4.9%) (21.6%) (100.0%)
BRI i P e R B A e 5 i 3418 1961 295 1378 7053
To increase the variety of goods or expand the range of services (48.5%) (27.8%) (4.2%) (19.5%) (100.0%)
Fi+h & i B AR S R R 3086 1829 582 1556 7053
To introduce goods or services to new customer groups (43.8%) (25.9%) (8.2%) (22.1%) (100.0%)
BA+h & i B AR TS R T 1 T 5 2212 1729 1062 2 050 7053
To introduce goods or services to new geographic markets (31.4%) (24.5%) (15.1%) (29.1%) (100.0%)

R RN EE R B E L BRI E L

Note: Figures in brackets refer to percentages of corresponding values in respect of total in each row.
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Table 2.11 Distribution of business establishments by reason for not having undertaken innovation activities in 2021 by selected industry

grouping/size of establishment

BE ST

R EEINY
R H

No. of establishments
not having undertaken
innovation activities

SRRl EE R

Reason™ for not having undertaken innovation activities

DAEE#E(T

A EE)
Innovation activities
had been conducted

EE)iNGiEE

TEEREMN
Rl i A
No need due to market
or business conditions

R EENH AT

1 EREEAT S SR
B A E FTETT
Innovation activities

were performed by affiliates

or parent company of
the enterprise group

HIEwERIHT
TEBEIHRE
Existence of
barriers to
innovation activities

EATRARIR

By industry grouping

E:yis

Manufacturing

HEHOE S - #t38 HTED RS ME RS
Import/export, wholesale and retail trades, and
accommodation and food services
&R EE

Information and communications
bR ORbE - R - BEE K AR
Financing and insurance, real estate,
professional and business services
HoAth,

Others

b

Total

TR B A B E] Sy

By size of establishment

KA

Large

)

Medium

JINERY

Small

b

Total

7676

144 071

12 225

82 884

45189

292 045

4707

28 679

258 659

292 045

165
(2.1%)
6 306
(4.4%)

2013
(16.5%)
1252
(1.5%)

614
(1.4%)
10 349
(3.5%)

283
(6.0%)

2754
(9.6%)

7313
(2.8%)
10 349
(3.5%)

7299
(95.1%)
130 318
(90.5%)

8 866
(72.5%)

76 363
(92.1%)

40 521
(89.7%)
263 368
(90.2%)

3753
(79.7%)

24623
(85.9%)
234992
(90.8%)
263 368
(90.29%)

200
(2.6%)

7601
(5.3%)

969
(7.9%)

3884
(4.7%)

1693
(3.7%)
14437
(4.9%)

748
(15.9%)
2401
(8.4%)
11289
(4.4%)
14437
(4.9%)

309
(4.0%)
16 134

(11.2%)

2352
(19.2%)

9912
(12.0%)

7226
(16.0%)

35933
(12.3%)

312
(6.6%)
2677
(9.3%)
32944
(12.7%)
35933
(12.3%)

R (D) BB EEA -

AN R M TR E AR 5 BT BTSSRI B A SR T 0 EE -

Notes: (1) May involve more than one reason.

Figures in brackets refer to percentages of corresponding values in respect of total no. of establishments not having
undertaken innovation activities in each row.
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Table 2.12 Distribution of business establishments having undertaken innovation activities in 2021 by factor hampering innovation activities and its

degree of impact

pERE
PHBE AR BN YR 2 Degree of impact
Factor hampering innovation activities =) t & R 4
High Medium Low Not applicable Total

KRR

Economic factors
iEEEEREY Ny N 2 600 1746 794 1912 7053
Excessive perceived economic risks (36.9%) (24.8%) (11.3%) (27.1%) (100.0%)
BT RCA K S 3152 1456 605 1839 7053
Too high innovation costs (44.7%) (20.7%) (8.6%) (26.1%) (100.0%)
A= PR B BT (R BN A & & 2298 1408 835 2512 7053
Lack of internal funds within the establishment or enterprise group (32.6%) (20.0%) (11.8%) (35.6%) (100.0%)
i = PR B BT (R S B LMY B & 2000 1328 881 2844 7053
Lack of external funds from sources outside the establishment or enterprise (28.4%) (18.8%) (12.5%) (40.3%) (100.0%)
group

AR S ES

Internal factors
BT HiESEE 250 878 1414 4511 7053
Reluctance of staff towards change (3.5%) (12.4%) (20.1%) (64.0%) (100.0%)
HEIEREARRERC &2 E) 271 906 1327 4550 7053
Inadaptability of organisational structure to change (3.8%) (12.8%) (18.8%) (64.5%) (100.0%)

TBRE

Market factors
i35 ¥ BT & i SR A 7 SRR B 1044 1783 1355 2871 7053
Uncertain market demand for innovative goods or services (14.8%) (25.3%) (19.2%) (40.7%) (100.0%)
AT 7Y — R B T A B (o (e g e s ) 641 1568 1415 3429 7053
Market dominance'® by one or a few establishments in the industry (9.1%) (22.2%) (20.1%) (48.6%) (100.0%)

(FF)

(to be cont’d)
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Table 2.12 (cont'd) Distribution of business establishments having undertaken innovation activities in 2021 by factor hampering innovation activities

and its degree of impact

YolEEUk N Ay 120T

2 dedi s
PHBE AR BN YR 2 Degree of impact
Factor hampering innovation activities =) t & R 4
High Medium Low Not applicable Total

MFEAE

Knowledge factors
T = ANFI T S F B AR 75 950 1599 1446 3058 7053
Lack of external technical support services (13.5%) (22.7%) (20.5%) (43.4%) (100.0%)
= &EBEHE AR 1612 1495 1255 2692 7053
Lack of qualified science and technology personnel (22.9%) (21.2%) (17.8%) (38.2%) (100.0%)
= AT A 899 1559 1524 3071 7053
Lack of information on required technology (12.7%) (22.1%) (21.6%) (43.5%) (100.0%)
= mga: 769 1725 1405 3153 7053
Lack of information on markets (10.9%) (24.5%) (19.9%) (44.7%) (100.0%)
HELL R AL BB R 941 1724 1294 3094 7053
Difficulty in finding collaboration partners on innovation activities (13.3%) (24.4%) (18.4%) (43.9%) (100.0%)

HMAR

Other factors
G FE FY PREBFISRIE RIS K 464 1063 1514 4012 7 053
Ineffective intellectual property protection and enforcement (6.6%) (15.1%) (21.5%) (56.9%) (100.0%)
BURHSLIE A S U B S I 2 770 1098 1 260 3925 7053
Lack of flexibility in the regulations or standards set out by the Government (10.9%) (15.6%) (17.9%) (55.6%) (100.0%)

e R

(1) WSS ES R —E A TS S8 — R s R e R (S A R I -

FESEN BT R M B BUE A A T AR S B Rt B A A By 5 o kL -

Notes: (1) Market dominance refers to a situation where more than half of the total sales volume in the
market is accounted for by a single or a few leading establishments.

Figures in brackets refer to percentages of corresponding values in respect of total no. of business

establishments having undertaken innovation activities.
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Advanced materials technology covers the techniques to
create new materials and processes to control the
composition or structure of materials with a view to
tailoring their properties to a specific application.

Applied research is the original investigation undertaken
in order to acquire new knowledge. It is, however,
directed primarily towards a specific practical aim or
objective.

Basic research is the experimental or theoretical work
undertaken primarily to acquire new knowledge of the
underlying foundations of phenomena and observable
facts, without any particular application or use in view.

Biotechnology is defined as the application of science and
technology to living organisms as well as parts, products
and models thereof, to alter living or non-living materials
for the production of knowledge, services and goods, and
can be largely categorised as follows (indicative but not
exhaustive):

— DNA/RNA: genomics; pharmaco-genetics; gene

probes; genetic engineering; DNA/RNA
sequencing/synthesis/famplification; genetic
expression profiling; and use of antisense

technology.

— proteins and other molecules: sequencing/synthesis/
engineering of proteins and peptides (including large
molecule hormones); improved delivery methods for
large molecule drugs; proteomics; protein isolation
and purification; signalling; and identification of cell
receptors.

— cell and tissue culture and engineering: cell/tissue
culture; tissue engineering (including tissue scaffolds
and biomedical engineering); cellular fusion;
vaccine/immune stimulants; and embryo
manipulation.

— process biotechnologies techniques: fermentation
using bioreactors; bioprocessing; bioleaching;
biopulping;  biobleaching;  biodesulphurisation;
bioremediation; and biofiltration.

— gene and RNA vectors: gene therapy; and viral
vectors.

— bioinformatics: construction of database on genomes
and protein sequences; and modelling of complex
biological processes, including systems biology.

— nanobiotechnology: use of the nano/microfabrication
tools and processes to build devices for studying
biosystems and applications in drug delivery,
diagnostics, etc.
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Business establishments include:

— establishments and organisations whose primary
activity is the production of goods or provision of
services (other than higher education) for sale to the
general public at a significant price; and

— private non-profit institutions mainly serving the
aforesaid parties, e.g. chambers of commerce, trade
associations, etc.

Business process innovation is the implementation of a
new or improved business process, including production
process, distribution method, marketing approach,
administration and management practice, and supporting
activity for goods or services, which differs significantly
from those implemented by the establishment previously.
Business process innovations must be new to the
establishment, but not necessarily new to the industry.
Business process innovations could have been originally
developed by the establishment or other parties.

Examples:

— new or improved manufacturing technology (e.g.
automation equipment or real-time sensor for
adjusting process);

— 3D printing process ;

— web-related services and e-commerce;

— computer aided design;

— self checkout system ;

— radio frequency identification system;

— optical processing of data;

— enterprise resources planning system;

— customer relationship management system;

— smart card system;

— global positioning tracking system for transport
equipment;

— interactive voice-response system;

— cloud computing services;

— Internet of things system and device;

— new or significantly improved computer network;

— organisational reformations (e.g. restructuring of
organisation,  knowledge = management,  sub-
contracting); and

— significant changes in product packaging, promotion
or pricing.

Excludes:
— seasonal, regular and other routine changes in
marketing methods;
— pure mergers or acquisitions; and
— minor or routine changes to production, business,
logistics or control processes.
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Business receipts refer to value of sales of goods and
receipts from services rendered.

Capital expenditure includes:
— Expenses on acquisition of land and buildings
include:
actual expenditure on land acquired (e.g. for
constructing testing grounds, sites for laboratories
and pilot plants) and buildings purchased or
constructed, including major improvements,
modifications, and repair made to land and
buildings.
— Expenses on acquisition of machinery and equipment
include:
actual expenditure on major instrument and
equipment acquired; and computer software used
for more than one year.
— Other capital expenditure includes:
expenses on acquisition of furniture and fixtures,
transport equipment, etc.

However, depreciation of fixed assets should be excluded.

Collaboration arrangement on R&D activities involves
the active and joint participation with other
organisation(s) on conducting R&D activities which do
not necessarily bring along commercial benefit to any
party. Active participation includes the contribution of
funding, knowledge and technology know-how plus
activity goals and direction setting.  Pure contracting-out
of work with no active collaboration is thus excluded.

Collaboration arrangement on innovation activities
involves the active and joint participation with other
organisation(s) on conducting product innovations or
business process innovations which do not necessarily
bring along commercial benefit to any party. Active
participation includes the contribution of funding,
knowledge and technology know-how plus activity goals
and direction setting.  Pure contracting-out of work with
no active collaboration is thus excluded.

Communication technology covers antenna technology;
optical and photonic systems; digital systems; radio
communication and other broadcasting; microwave
technology; and other related areas such as computer
communication networks, broadband network technology,
modem technology and satellite communications.

Computer software technology covers programming
techniques; software engineering; computer languages;
operating systems; and other computer software.
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Contracted-out R&D activities refer to those performed
by other organisations or individuals outside an
establishment, either under a contractual arrangement or
free of charge.

Current expenditure includes:

— compensation of employees [including wages and
salaries of direct employees; payments in kind (e.g.
provision of accommodation) and employer’s social
security expenditure of direct employees; and share-
based payments granted to direct employees (refer to
those equity-settled and cash-settled)];

— acquisition of materials and supplies cost;

— repair and maintenance costs (excluding those on
capital repairs and major renovations); and

— other current expenditure [including non-capital cost
(e.g. water, electricity and fuel charges; costs of
books, journals, reference materials and small
prototypes); administrative and other overhead
expenses (e.g. rent, rates, telecommunications
charges); costs of computer software used for one
year or less; service fees to external R&D personnel;
and expenditure on indirect services, whether carried
out within the establishment or hired or purchased
from outside suppliers (e.g. security; storage; use of
buildings and equipment; computer services; and
printing of reports)].

However, depreciation of fixed assets should be excluded.

Electrical and electronics engineering technology
covers general electrical engineering and electronics
engineering.  Electrical engineering is the branch of
engineering concerned with the practical applications of
electricity in all its forms, including those of the field of
electronics.  Electronics engineering is the branch of
electrical engineering concerned with the use of
electromagnetic spectrum and the application of such
electronic devices as integrated circuits, transistors and
vacuum tubes.

Employees directly engaged in R&D activities refer to
those who were employed by an establishment and spent
some of their normal working hours on conducting R&D
activities, or providing direct support services to R&D
activities during the reference period.

Exclude:

- employees providing indirect support services to R&D
activities, e.g. those in central computer department,
central finance and personnel departments, and
security, cleaning and maintenance personnel.
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Engineering and technology cover civil engineering;
electrical engineering; electronics; and other engineering
sciences such as chemical, mechanical, metallurgical and
materials engineering, textile technology and other allied
subjects.

An enterprise group is made up of a chain of direct
enterprise investors and affiliates.  Affiliates include
branches, subsidiaries and associates of any company in
an enterprise group, or entities in which any company in
an enterprise group has a participating interest. A
company is the direct enterprise investor of another
company if the latter is an affiliate of the former. Branch
refers to an unincorporated entity which is wholly owned
by a parent company and has the same legal identity as its
parent company. Subsidiary of a company refers to an
entity with over 50% of its equity being held by that
company. Associate of a company is an entity with
between 20% and 50% of its equity being held by that
company.

Establishments having undertaken R&D activities
include (i) those having conducted in-house R&D
activities for own use and/or for other organisations; and
(ii) those having contracted out R&D activities.

Expenditure on innovation activities includes the
expenditure on the following items:
In-house R&D activities for own establishment;

R&D activities contracted out to other parties;
Marketing and brand equity activities (including
market research and market testing; product pricing;
product promotion; and the development of
marketing strategies, but excluding sales and
distribution activities);

Activities related to the acquisition or lease of fixed
assets (including land, buildings, machinery and
equipment, etc.) and use of cloud server services;

Engineering, design and other creative work
activities (including technical specifications, testing,
evaluation, setup and pre-production activities
planning; equipment installing, testing, tooling-up,
trials and user demonstrations; activities to extract
knowledge or design information from existing
products or process equipment; the development of a
new or modified function, form or appearance for
goods, services or processes; the creative process of
generating new ideas; the development of concepts
for innovations; and activities related to
organisational change as part of innovation
activities);
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— Software development and database activities
[including the in-house development and purchase of
computer software, program descriptions and
supporting materials for both systems and
applications software (e.g. standard software
packages, customised software solutions and
software embedded in products or equipment); the
acquisition, in-house development and analysis of
computer databases and other computerised
information (e.g. collection and analysis of data in
proprietary computer databases and data obtained
from publicly available reports or the Internet); and
the upgrade or expansion of the functions of
information technology systems, including computer
programs and databases (e.g. statistical data analysis
and data mining activities)];

— Intellectual property (IP)-related activities [including
all administrative and legal work to apply for,
register, manage, trade, enforce, license-out and
market one’s own IP rights; and all activities to
acquire IP rights from other organisations (such as
through licensing-in or the outright purchase of IP
rights) and to sell IP rights to other]; and

— Employee training activities (including all activities
that are paid for or subsidised by the establishment to
develop knowledge and skills required for the
specific trade, occupation or tasks of employees, as
well as on-the-job training and job-related education
at training and education institutions).

Experimental development is the systematic work,
drawing on knowledge gained from research and practical
experience and producing additional knowledge, which is
directed to producing new products or processes or to
improving existing products or processes.

— Product development refers to the development of
new products whose performance characteristics,
attributes or use of materials and components differ
significantly from those of existing products; or the
significant enhancement or upgrading of existing
products.

— Process development refers to the development of
new or significantly improved production methods,
or methods of providing services and of delivering
goods.

67 Hong Kong Innovation Activities Statistics 2021
Census and Statistics Department, Hong Kong Special Administrative Region



sk : AR ER

Appendix A : Terms and Definitions

MEEB R A AR T SR E
WS EIRAT o BT > WAy Ry B ARFHER
THE R BHT ~ B R REREE ~ 1L &R
BRI SCRY B2 e Bl -

23 B QB B ST 2 5 AR FL R AE —
8 [ 2% 2 30 1k P 38 17 B P9 B0 T 5% 0 B
A B S 48R @fé‘Eﬁlfﬁ&MM% = BIE %
[ 2% it 1 P HE T T Y BT S S BB S 0 B
T\@fﬁi‘iﬁéﬁﬁ%%ﬁ%?Eﬁﬁ%ﬁ‘ééé%
BHYBE S » MRIFEE & - A b 5% GG
S8 AT B fE B R Bt 1 Y B SR
BNV E B hEE T YIRS R AT I 5%
s

(a) Lpst¥iE

(b) EFEHEHE &

(c) BUHERE -

REFEREME Lt
- REEASFHEFRENKEM
HA A - A om H B S AR BUARE
#fir 5 LAR
- HEEHE W E S
H 25 VB B A T I - EP)U‘
SRpr A2 AT -

AN R BT SR  sEF B
B DAR H A BRI A T R - R

s

T AGE R wE &R A M8 &
AMRGEHE ) ALEERERZL S I
fTJ%fE&Eﬁ%Z*% BibE G - B

P EBE PR  BRRIREER ¢ DU HAt AR
Fé%véﬂiﬁl]%f#ﬁrﬁ&*ﬁ?%ﬂ%&#ﬁ%% °

W EbT SR E) 2 IR — M E AN
HITHIWT SRS > A s E S AR Ry A

FEMBEUAZETHAITRIE
BY = 15 1 RS LA P9 3 s PR B
B 2k fr #E 17 HY N BT 3505 8

R EMRRETHN TS EE 215
E B AR B (i P H R At B A P AT Y
A ERH S EE) > 5% FIHE) AT REIRIE 549
LT ET A BIEH -

2021 FE AR
ERRITHRE BUN4ETE

Field of R&D activity facilitates the classification of
R&D resource allocation according to the area of research
and comprises natural sciences, engineering and
technology, medical and health sciences, social sciences,
and humanities and arts.

Gross domestic expenditure on R&D (GERD) is the total
expenditure on in-house R&D activities performed within a
country or territory during a given period. It includes
expenditure on R&D activities performed within a country
or territory and funded from abroad but excludes payments
made abroad for R&D activities. As implied by its
definition, GERD is a comprehensive measure of R&D
activities in a country or territory and covers the following
sectoral R&D expenditure:

(a) Business sector;

(b) Higher education sector; and

(c) Government sector.

Higher education institutions include:

— universities and other institutions providing formal
tertiary education programmes regardless of their
source of funding or legal status; and

— research institutes, centres, experimental stations and
clinics that have their R&D activities under the direct
control of or administered by tertiary education
institutions.

Humanities and arts cover history; languages and
literature; and other related areas such as philosophy,
musicology and theology.

Information system and technology cover information
system organisation; information system management;
artificial intelligence and expert systems; parallel
processing and architecture; computer graphics; image
processing; speech recognition; cognitive science; and
other related areas such as information storage and
retrieval, and data security.

In-house R&D activities refer to R&D activities
performed within an establishment regardless of the
source of funds.

In-house R&D activities conducted for own use refer to
those performed within an establishment and for the
interest of the establishment itself.

In-house R&D activities conducted for other
organisations refer to those performed within an
establishment but for other organisations, either under a
contractual arrangement or free of charge.
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Manufacturing technology covers robots, robotic
systems and mechatronics; flexible manufacturing
systems; computer-aided design and computer-aided
manufacture; control engineering; welding technology;
textile manufacturing process and technologies; packing,
storage and transportation; and safety and quality in
manufacturing.

Medical and health sciences cover basic medicine;
clinical medicine and health sciences.

Natural sciences cover mathematics and computer
sciences; physical sciences; chemical sciences; earth and
related environmental sciences; biological sciences; and
agricultural sciences.

Other supporting staff refer to persons whose work is
directly associated with the performance of R&D
activities. They are usually staff of an R&D department,
unit or project team.

Include:
— clerical, secretarial and administrative personnel;
skilled, semi-skilled and unskilled workers in various
trades and all other relevant auxiliary personnel.

Exclude:
— personnel engaged in general housekeeping activities
such as security, cleaning and maintenance.

Persons engaged include working proprietors, active
partners, unpaid family workers and all employees who
worked for at least one hour per day in the establishment.

Product innovation is the market introduction of a new
or improved product (goods or services) with respect to
its capabilities, user friendliness, components, sub-
systems or aesthetic design, which differs significantly
from the products introduced by the establishment
previously.  Product innovations (new or improved
products) must be new to the establishment, but not
necessarily new to the market. They could have been
originally developed by the establishment or other parties.

Examples:

— use of materials with improved characteristics (e.g.
breathable textiles, light but strong composites,
environmentally friendly plastics);

— products with significantly reduced energy
consumption (e.g. energy saving light bulbs);

— video on demand via broadband Internet;

— anew banking service (e.g. P2P funds transfer);

— a new multimedia software package; and
products with significant change in aesthetic design.
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Excludes:
— changes to existing products with only minor
modifications; and
— pure trading of new or significantly improved
products wholly produced and developed by other
organisations.

Public technology support organisations include the
following:

— Hong Kong Productivity Council (Automotive
Platforms and Application Systems R&D Centre);
Hong Kong Applied Science and Technology
Research Institute Company Limited (Hong Kong
R&D Centre for Information and Communications
Technologies);

Logistics and Supply Chain MultiTech R&D Centre;
The Hong Kong Research Institute of Textiles and
Apparel Limited; and

Nano and Advanced Materials Institute Limited.

These public organisations engage in research,
development and technology transfer activities. They
are partly or wholly financed by the HKSAR Government.

R&D activities refer to creative and systematic work
undertaken so as to increase the stock of knowledge for
devising new and improved products/processes/
applications and to improve the existing products/processes/
applications.

R&D activities can be distinguished from others by the
presence of an appreciable element of novelty or
innovation and the resolution of scientific and/or
technological uncertainty, i.e. when the solution to a
problem is not readily apparent to those familiar with the
stock of commonly used knowledge and techniques in the
area concerned.

R&D activities can be conducted in such fields as natural
sciences, engineering and technology, medical and health
sciences, social sciences, and humanities and arts.

Include:

— basic research (i.e. experimental or theoretical work
undertaken without any particular application or use
in view);

— applied research (i.e. original investigation directed
primarily towards a specific practical aim or
objective); and

— experimental development (i.e. systematic work
leading to new or improved products or processes).
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Exclude:

— scientific and technical services (e.g. scientific and
technical  information, general-purpose  data
collection);

— marketing research; and

— activities relating to patents and licenses (e.g.
purchase of patents or filing for patent applications).

Researchers refer to persons with scientific or
technological training (usually with completion of post-
secondary or above education in such areas as natural
sciences, engineering and technology, medical and health
sciences, social sciences, and humanities and arts)
engaged in the professional work of R&D activities (e.g.
scientists, engineers, etc.); and administrators and other
high-level personnel who directed R&D activities during
the reference period.  They are also professionals
engaged in the conception or creation of new knowledge,
conducting research and improving or developing
concepts, theories, models, techniques, instrumentation,
software or operational methods.

Social sciences cover psychology; economics; education;
and other related areas such as business management, law,
political sciences and sociology.

Source of funds refers to the source from which an
organisation has received funds for performing R&D
activities, product or business process innovation. Two
criteria must be fulfilled to correctly identify the source:

— there must be a direct transfer of funds; and

— the relevant transfer must be both intended and used
by the receiving organisation for performing R&D
activities, product or business process innovation.

The transfer of funds may take the form of contracts,
grants or donations, but does not include loans to be
repaid. If a source fulfilling the above criteria cannot be
identified, it should be regarded as self-financed.

Technicians refer to persons with vocational or technical
training in a branch of knowledge or technology up to a
certain standard engaged in that capacity in R&D activities
during the reference period by performing scientific and
technical tasks involving the application of concepts and
operational methods, usually under the supervision of
researchers.
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Innovation activities in the business sector

1. The Census and Statistics Department (C&SD)
collected data relating to innovation activities in the
business sector through the Survey of Innovation
Activities. The Survey was first conducted by the
C&SD in 2002 to help ascertain the level of technological
sophistication of the Hong Kong economy.  In designing
the Survey, reference has been made to relevant
international standards promulgated by the Organisation
for Economic Co-operation and Development and views

of the business sector and trade associations. Details of
the Survey are given below.

Legislation

2. The Survey is conducted under Part Il of the

Census and Statistics Ordinance (Chapter 316 of the Laws
of Hong Kong). It was notified as a mandatory statistical
survey in Legal Notice 183 of 2002 in the Government of
the HKSAR Gazette of 29 November 2002. The
Ordinance stipulates that all collected information which
may enable identification of individual establishments
should be kept in strict confidence and be used solely for
statistical purposes. Only aggregate information, which
does not reveal details of individual establishments, will
be released.

Survey coverage

3. The sampling frame of the Survey is the Central
Register of Establishments, which is a comprehensive
register maintained by the C&SD and updated with
reference to records of the Business Registration Office of
the Inland Revenue Department. The Survey covers
establishments engaged in the following industry
groupings:

— Agriculture and fishing

— Manufacturing

— Electricity and gas

— Construction (only establishments with 10 or more
persons engaged)

— Import/export, wholesale and retail trades, and
accommodation and food services

— Transport, storage and courier services

— Information and communications

— Financing and insurance, real estate, professional
and business services

— Social and recreational services
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4. In regard to cost effectiveness and operational
considerations, some industries and categories of
establishments (e.g. mining and quarrying; construction
establishment with fewer than 10 persons engaged; taxis;
public light buses; and personal services) with relatively
smaller economic contribution and presumably not as
engaged in innovation activities are not covered in the
Survey.

Survey reference period

5. Data collected in the Survey is referred to the
calendar year 2021, or any accounting or financial year
covering the major part of 2021 according to the
accounting practice of individual establishments. For
establishments which commenced or ceased operation
within their respective reference period defined above,
data collected was for that part of the period during which
the establishments were in operation.

Sample design

6. The sampling frame of the Survey was first
stratified by industry group and then by employment size.
Establishments identified as potential R&D and/or
innovation performers were fully covered.  These
included establishments with reported R&D activities in
previous C&SD’s surveys and those identified through
various channels such as news report, web search, and
consultations with Government departments, businesses,
higher education institutions and trade associations. As
for other establishments, a scientific sample was drawn.
Altogether 6056 establishments were selected for
enumeration.  The total number of establishments falling
within the scope of the Survey was estimated to be about
299 100 based on the results of the Survey.
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Data collection

7. Data collection work started in February 2022.
Survey questionnaires together with the explanatory notes
were mailed to the selected establishments. Electronic
template of the questionnaire was also available for use
upon request.  Field officers of the C&SD would visit or
telephone individual establishments to assist respondents
in completing the questionnaires if necessary, or to verify
the information in the completed questionnaires. By the
end of the data collection period, 5013 establishments
were successfully enumerated, and 1 043 establishments
failed to respond, could not be located or were found to be
inactive during the survey reference period.

Reliability of the estimates

8. Results of the Survey are subject to sampling and
non-sampling errors. The estimates contained in this
publication are based on information obtained from a
particular sample, which is one of many samples that
could be selected using the same sampling design.
Estimates derived from different samples may differ from
each other.  Sampling error is a measure of these
variations for gauging the precision of an estimate derived
from a particular sample in estimating the population
parameter to be measured.

9. For assessing the precision of the estimates for
various variables in this publication, the coefficient of
variation (CV) is used. The CV is a statistical measure
to indicate the relative precision of an estimate. It is
obtained by expressing the sampling error of an estimate
as a percentage of the value of estimate itself. The
smaller the CV, the more precise is the value of the
estimate.

10. A 95% confidence interval (CI) for a statistical
variable is bounded by upper and lower limits which are
two standard errors respectively above and below the
sample estimate. If similar Cls are constructed for
different samples of the same size selected using the same
sampling method, one would expect that 95% of them will
cover the true value of the variable.
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11. The CV and 95% CI of the estimates of the key
statistical variables in this publication are given below :
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R&D activities in the higher education and
government sectors

12. The C&SD has started to collect data on R&D
activities for the higher education and government sectors
since 2000. Data on R&D activities for the higher
education sector involves the universities funded by the
University Grants Committee (UGC). The relevant
statistics are mainly compiled based on administrative
data provided by the UGC.

13. Regarding the government sector, electronic
template of a self-administered statistical form was sent
by e-mail to all Government bureaux, departments and
guasi-government  organisations  (including public
technology support organisations) in April 2022 for data
collection. Verification of data collected had been made
through telephone follow-ups if necessary.
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Website

Users may download statistical publications
from the Census and Statistics Department (C&SD)
website (www.censtatd.gov.hk/en/page_1273.html).

Publications Unit of C&SD

Afew past issues of C&SD publications are available
in print version for purchase at the Publications Unit
of C&SD.

The Publications Unit also provides a reading area
where users may browse through the latest issue of
various C&SD publications on display or through the
C&SD website.

The address of the Publications Unit is :
19/F, Wanchai Tower,

12 Harbour Road, Wan Chai, Hong Kong.
Tel. : (852) 2582 3025

Fax : (852) 2827 1708

E-mail : gen-enquiry@censtatd.gov.hk

Print-on-demand service

While all C&SD publications can be downloaded at
the C&SD website, C&SD provides a print-on-
demand service, under which a computer print-out
copy of a particular publication will be produced at a
charge. Users may approach C&SD through the
contact information on the title page of the relevant
publications for such service.
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