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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.

Statistics on innovation activities shed light on the prevalence of innovation
activities in an economy and are useful in offering insight into potential
development areas. This article aims at portraying the latest situation of
innovation activities in Hong Kong, with separate analyses on R&D and other
innovation activities.
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Enquiries on this article may be directed to the Science and Technology Statistics Section,
Census and Statistics Department
(Tel. : (852) 3903 7290; E-mail : stb1l@censtatd.gov.hk).
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1. Introduction

1.1  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.
Statistics on innovation activities shed light on the
prevalence of innovation activities in an economy and
are useful in offering insight into potential
development areas.

1.2 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 important ones. In this article, 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. Data sources

2.1  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 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 quasi-
government  organisations  (including  public
technology support organisations).

1 Figures refer to data in the respective academic year of the universities
funded by the 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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3.  Concepts and definitions

3.1 C&SD follows the international guidelines
promulgated by the Organisation for Economic
Cooperation and Development (OECD) in collecting
data and compiling statistics on innovation activities.

R&D activities

3.2 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. They
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.

33 The gross domestic expenditure on R&D
(GERD)? and the number of R&D personnel are the
major statistical indicators to measure the R&D
performance of an economy. GERD covers both
capital and current expenditures on R&D activities.
“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.

2 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.
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Innovation activities

3.4 Innovation activities play an important role in a

digital economy and are not just confined to the
development and use of technology.  Business
establishments can also enhance competitiveness and
business performance through other innovation
activities not directly related to R&D (e.g.
commercialisation of R&D output). According to
the international guidelines promulgated by OECD,
innovation activities comprise R&D, product and
business process innovation activities.

3.5 A 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.

3.6 A  Dbusiness 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.

4. Key statistics on R&D activities

4.1 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)]
has been growing steadily. It increased by 1% to
$26,554 million in 2020 as compared with 2019, while
its ratio to the Gross Domestic Product (GDP) rose
from 0.93% to 0.99% during the same period.
(Table 1)

4.2 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 decreased by 5% to
$11,044 million in 2020 as compared with 2019, while
its ratio to GDP maintained at 0.41% during the same
period. (Table 1)
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4.3 The total expenditure on in-house R&D
activities in the higher education sector has been on a
rising trend. In 2020, the total expenditure on in-
house R&D activities in the higher education sector
reached $14,129 million, up by 5% when compared
with 2019. The total expenditure on in-house R&D
activities in the government sector (mainly public
technology support organisations) amounted to
$1,380 million in 2020, up by 8% when compared with
2019. The ratios of total expenditure on in-house
R&D activities to GDP in the higher education sector
and that in the government sector were 0.53% and
0.05% respectively in 2020. (Table 1)

%1 2016 = 2020 FHE THIETEBIRIRRSRIE 0 B A S48 2

Table 1 Gross domestic expenditure on R&D by performing sector, 2016 to 2020
AFEAER (BEEIT)
HepiE R Gross domestic expenditure on R&D ($ million)
Sector 2016 2017 2018M 2019M 20200
5 8,528.1 9,412.3 10,992.5 11,616.5 11,043.9
Business (43%) (44%) (45%) (44%) (42%)
[0.34%)] [0.35%)] [0.39%)] [0.41%)] [0.41%]@
EEHE 10,270.9 10,837.1 12,337.9 13,4324 14,129.3
Higher education (52%) (51%) (50%) (51%) (53%)
[0.41%)] [0.41%)] [0.44%)] [0.47%] [0.53%]@
BURF 914.1 1,031.0 1,148.0 1,283.8 1,380.4
Government (5%) (5%) (5%) (5%) (5%)
[0.04%)] [0.04%)] [0.04%] [0.05%] [0.05%]@
{E=t 19,713.1 21,280.4 24,478.4 26,332.6 26,553.6
Total (100%) (100%) (100%) (100%) (100%)
[0.79%] [0.80%] [0.86%] [0.93%] [0.99%]@
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Notes : Figures may not add up to the total due to rounding.

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 GDP estimates at current
market prices released in February 2022.

(1) Following international guidelines, the estimates of
implicit user cost of R&D facilities have been included in
the estimation of R&D expenditure as from the reference
year of 2018. The R&D expenditure figures from 2018
onwards are not directly comparable with those of earlier
years. The R&D expenditure for 2017 has also been re-
compiled to $22,213 million according to the enhanced
estimation method. Please refer to the Annex given in
the report Hong Kong Innovation Activities Statistics 2019
for details.

@ Figures are subject to revision later on.
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4.4  Expenditure on R&D activities in the business,
higher education and government sectors constituted
42%, 53% and 5% respectively of GERD in 2020.
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 business and higher education sectors.
Analysed by source of funds, R&D expenditure

_ o - financed by the Government amounted to

e AES1% e (E 1R 1R 2) $13,431 million or 51% of GERD in 2020. (Chart 1,
Tables 1 and 2)
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Distribution of gross domestic expenditure on R&D, 2016 to 2020
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Table 2  Gross domestic expenditure on R&D by source of funds, 2016 to 2020
KSR (BET)

BEHE Gross domestic expenditure on R&D ($ million)
Source of funds 2016 2017 20180 20190 20200
At TRt 9,641.3 10,640.5 12,052.9 12,8157 11,991.8
Local business parties (49%) (50%) (49%) (49%) (45%)
U 9,298.4 9,697.2 11,465.1 12,487.2 13,430.7
Government (47%) (46%) (47%) (47%) (51%)
T s DU MRS R HAt A s 773.5 942.7 960.4 1,029.7 1,131.2
Parties outside Hong Kong and other local parties (4%) (4%) (4%) (4%) (4%)
Et 19,713.1 21,280.4 24,478.4  26,332.6 26,553.6
Total (100%) (100%) (100%)  (100%)  (100%)
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Notes : Figures may not add up to the total due to rounding.

Figures in brackets refer to percentages of corresponding values

in respect of total.

(1) Following international guidelines, the estimates of implicit
user cost of R&D facilities have been included in the
estimation of R&D expenditure as from the reference year
of 2018. The R&D expenditure figures from 2018
onwards are not directly comparable with those of earlier
years. The R&D expenditure for 2017 has also been re-
compiled to $22,213 million according to the enhanced
estimation method. Please refer to the Annex given in the
report Hong Kong Innovation Activities Statistics 2019 for
details.

4.5 In 2020, there were 36 106 R&D personnel (in
FTE) in total, as compared with 35416 in 2019.
Most of them were engaged in the higher education
and business sectors, which accounted for 60% and
37% respectively of the total number of R&D
personnel in 2020. (Table 3)
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Table 3  Number of R&D personnel (in full-time equivalent) by performing sector, 2016 to

2020

TRAERE (MHEERZBFINABETSE)

MerppER Number of R&D personnel (in full-time equivalent)
Sector 2016 2017 2018 2019 2020
T 12 318 12 792 13 156 13 748 13335
Business (39%) (40%) (39%) (39%) (37%)
s5EHEFV 18134 * 18 655 * 19 482 20 643 21715
Higher education" (58%) (58%) (58%) (58%) (60%)
R 830 908 938 1025 1056
Government (3%) (3%) (3%) (3%) (3%)
et 31282 * 32355 % 33577 35416 36 106
Total (100%) (100%) (100%) (100%) (100%)
R . HRBEFERIUE A > TR AR - Notes : Figures may not add up to the total due to rounding.
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Figures in brackets refer to percentages of corresponding values
in respect of total.

(1) Figures on R&D personnel in the higher education sector
cover the number of “research related staff” and full-time
“research postgraduate (RPg) 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.

*  Revised figures

5. Key statistics of innovation activities
in the business sector

5.1 Innovation activities straddle different
industries and establishments of different sizes in the
business sector. They are generally more prevalent
in the information and communications sector and
among large establishments. (Chart 2)
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5.2 The total expenditure on innovation activities in
the business sector in 2020 was $27,008 million, of
which the information and communications sector
accounted for the largest share (45%), followed by the

import/export, wholesale and retail trades,

and

accommodation and food services sectors (25%), and
financing and insurance, real estate, professional and

business services sectors (23%). (Table 4)
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Table4  Total expenditure on innovation activities in the business sector by selected
industry grouping, 2016 to 2020
R EENER S (EETT)
Total expenditure on innovation activities ($ million)
o i
TT5RAEE] . 2016 2017 2018 20190 20200
Industry grouping
BE 727.2 607.7 1,383.1 951.4 904.1
Manufacturing (4%) 2%) (4%) (4%) (3%)
HHOE S ~ i3 R EBE D LR KE RIS 6,459.3 7,045.4 7,317.8 7,124.9 6,719.5
Import/export, wholesale and retail trades, and (32%) (24%) (23%) (27%) (25%)
accommodation and food services
&R FaEER 6,665.1 14,263.2  14,447.5; 11,9184  12,070.5
Information and communications (33%) (48%) (45%) (44%) (45%)
SRR AR - HEE - BRI 4350.6  4,542.6 54850 59231 62613
Financing and insurance, real estate, (22%) (15%) (17%) (22%) (23%)
professional and business services
HoAr 1,758.0 3,083.5 3,681.9 895.5 1,052.3
Others (9%) (10%) (11%) (3%) (4%)
et 19,960.2 29,5424  32,315.3; 26,8134  27,007.7
Total (100%)  (100%)  (100%)  (100%)  (100%)
R HRETFEIUEEA 0 S TEAERR R E - Notes : Figures may not add up to the total due to rounding.
FEIR N R B (LSBT o0t - Figures in brackets refer to percentages of corresponding values
in respect of total.
(1) ZKEEHGF 2018 4F 10 HE3AmA R T rat&isal (1) OECD announced the latest revision on types of
WO RO R (52T - EADBEIYIUEAE CH innovation in the business sector in October 2018, i.e.
e~ B SRR TSRS ) BRI - regrouping of the previous four types of innovation (viz.
; P ot [ X A product, process, organisational and marketing) into two
ggﬂ;gmzﬁgﬁ %ﬁ f%*;—iﬁ%(i ZJE;J 4 %ﬁg main types, namely “product innovation” and “business
2512 ’ 7 sl AL AT E Y process innovation”.  Owing to this revision, the
B R R e A AT R T A - coverage of innovation activities for the reference year of
2019 onwards is different from that of earlier years.
53 (Al EEERE Sy 0 2020 i 5.3  Analysed by type of innovation activity, the total

HY RIS EhRBH L EE8 R RE BR L A B i

{THINERbT S EE) (30%)
sTFIEM A EES) (26%)
PRI THINTEEEE) (17%) -

» BT 3%
» ARSI oAt
(f& 3)
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expenditure of innovation activities in the business
sector in 2020 was mainly engaged in in-house R&D
activities conducted for own establishment (30%),
followed by engineering, design and other creative
work activities (26%) and R&D activities contracted

out to other parties (17%).
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(Chart 3)
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Chart3 Distribution of total expenditure on innovation activities in the business sector by
type of innovation activity, 2019 — 2020
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6. THHSEHY 6. Further reference
6.1 HRIEEF 2020 FAVEHEENE T 6.1 Detailed analyses on the innovation activities in

AT FIERY (2020 FFEAIEEEIA
&T) N (www.censtatd.oov.hk/tc/ElndexbySubj
ect.html?pcode=B1110010&scode=580) °

FAGETHT 202244 H
EREITRE BNFG=TER
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Hong Kong in 2020 are set out in the publication Hong
Kong  Innovation  Activities  Statistics 2020
(www.censtatd.gov.hk/en/ElndexbySubject.html?pco

de=B1110010&scode=580).
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