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The global economy has undergone significant changes in recent years. One
of the key features of the changes is the growing importance of knowledge in
all sectors of economic activities. Knowledge, as embodied in human
capital and in technology, is a vital source of long-term economic growth.
The degree of incorporation of information and knowledge into economic
activities has now become so great that it is inducing profound structural and
qualitative changes in the way an economy operates.

By presenting some relevant statistical indicators which capture the essence of
a knowledge-based economy (KBE), this article aims at portraying the
development of Hong Kong towards a KBE in the past decade from different
perspectives.
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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 7282; E-mail : stbl@censtatd.gov.hk).
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1. Introduction

1.1 The global economy has undergone significant
changes in recent years. One of the key features of the
changes is the growing importance of knowledge in all
sectors of economic activities, especially those in the
advanced economies. Knowledge, as embodied in
human capital and in technology, is a vital source of
long-term economic growth.

1.2 The degree of incorporation of information and
knowledge into economic activities has now become
so great that it is inducing profound structural and
qualitative changes in the way an economy operates.
Driven by the rise in knowledge intensity of
economic activities and the increasing globalisation
of economic affairs, there has been a paradigm shift
in economic analysis model from the approach of
devoting major attention to the traditional factors of
production such as land, labour and capital.
Intellectual capital is playing an increasingly
important role in production.

2.  What is a knowledge-based economy
(KBE)?

21 The term KBE was first defined by the
Organisation  for  Economic  Co-operation and
Development (OECD) as “an economy which is
directly based on the production, distribution and use of
knowledge and information”. This idea was then
extended to that in a KBE, the production, distribution
and use of knowledge are the main driver of growth,
wealth creation and employment across all industries.

2.2 A KBE is featured by the trends towards
greater dependence on knowledge, information and
high skill levels and the increasing need for ready
access to all of these by the business and public
sectors. It is characterised by the drive for
continuous learning of both codified information and
the competencies to use information. New capital
investment, particularly that on information and
communication technology (ICT), rising quality of
labour, and enhancement of innovation and
technology capability are regarded as the
fundamental features of a KBE.
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3. Why is it important to measure Hong
Kong as a KBE?

3.1 Increasing  attention is  directed to
understanding the dynamics of the KBE and its
relationship with traditional economic forces as
economic growth is much more dependent on the
creation, production, distribution and use of
knowledge than before. Issues regarding the
implications of the KBE become the focal points for
policy makers in  formulating appropriate
development policies. As such, statistical indicators
showing the evolution of an economy into a KBE can
provide clues for devising appropriate strategies.

3.2 Many economies around the world are now
progressing on the knowledge track. Appropriate
KBE indicators thus help ascertain whether the
targets of KBE policies have been achieved, and to
benchmark with other economies with a view to
identifying areas for improvement.

4.  Statistical approach for measuring
Hong Kong as a KBE

4.1 To help understand the development progress
of an economy into a KBE, an analytical framework
is needed, following which relevant statistical
indicators can be constructed. While an
internationally accepted standard is not yet available,
different approaches have been adopted by some
countries/territories and international organisations
for measuring a KBE. Generally, a “descriptive” or
“presentational” approach is commonly adopted,
making reference to a suite of statistical indicators
grouped into four dimensions which are widely
recognised as the crucial pillars of a KBE, viz. ICT;
human resources development; innovation system;
and business environment. The KBE framework
adopted in this article follows this framework.

4.2 The growing codification of knowledge and
transmission of information through ICT are enablers
of an information society. Statistical indicators
categorised under ICT reflect the efficiency and

effectiveness of knowledge and information
distribution/application in the economy.
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4.3 Development of a pool of knowledge-rich
human resources is the key for carving out
competitive advantages. Indicators covered under
human resources development reflect the quantity
and quality of individuals equipped for access to and
use of knowledge and information for further
creation/production/distribution of knowledge and
information in the economy.

4.4 Innovation and technology are crucial driving
forces to enhance competitiveness. Indicators of
innovation system reflect the quantity, quality and
rate of knowledge and information creation/
production/application in the economy.

45 The underlying social and economic
characteristics together with the macroeconomic
environment provide the pre-requisite for nurturing a
successful KBE. Indicators categorised under
business environment reflect how conducive the
business  environment is to the creation/
production/distribution/application of knowledge and
information in the economy.

5. ICT development in Hong Kong

5.1 Business establishments and consumers in
Hong Kong enjoy an excellent telecommunications
infrastructure.  The telecommunications sector in
Hong Kong is highly competitive and the use of
mobile phone is part of everyday life in Hong Kong.
There were on average 234 public mobile subscribers
per 100 population in end 2016 (about 4 times of the
number of fixed telephone line subscribers), being
one of the places with the highest ratio in the world.
(Chart 1)
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Chart1 Number of fixed telephone lines™ and public mobile subscribers® per 100
population
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Notes: The above statistics are compiled based on the year-end
population figures, which refer to those released up to end-
September 2017.

(1) Including direct dialing in lines, facsimile lines, datel lines,
subscribers of Internet Protocol (IP) telephony services
and wireless fixed telephony services. From December
2007 onwards, figures reported under the IP telephony
services refer to the number of subscribers of IP telephony
services of all licensed operators assigned with telephone
numbers in accordance with the Hong Kong Numbering
Plan.

(2) Including pre-paid SIM cards and post-paid SIM cards.

5.2  The use of Internet has been prevailing in work
and life of people in Hong Kong. In end 2016, the
number of fixed Internet subscribers per 100
population reached 38. With the advance in
technology and competitive pricing offered by
telecommunications network operators, the use of
Internet with broadband connection has become
popular. As at end 2016, the number of fixed
broadband Internet subscribers per 100 population
reached 35. According to the information released
by the International Telecommunication Union, the
fixed broadband Internet subscription rate (per 100
population) in Hong Kong was the second highest in
the Asia Pacific region in 2016. (Chart 2)
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Chart2  Number of fixed Internet subscribers® and fixed broadband Internet
subscribers® per 100 population
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2016, 80.6% of all households had personal computer
(PC) at home, while the proportion of households
having PC at home connected to the Internet was
79.5% (the corresponding figures for 2006 were
71.7% and 67.1% respectively). (Chart 3)
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(1) Figures for 2006 to 2008 include desktop computer, laptop/
notebook/tablet and palm top/Personal Digital Assistant.
Figures for 2009, 2010, 2012 and 2013 include desktop
computer, laptop/notebook/netbook/tablet and palm top/
Personal Digital Assistant. Figures for 2014 to 2016
include desktop computer, laptop and tablet only.
Although the coverage of PC is slightly different across

years, relevant statistics are broadly comparable.

5.4 The proportion of business establishments
having used computer had been increasing steadily
from 60.5% in 2005 to 76.3% in 2015. Some 79.9%
of all business establishments had used the Internet in
2015, representing an increase of 25.2 percentage
points as compared with 2005. (Table 1)

Eio  (ED)
*=1 ERRHAE TR SEERB RIS K2
Table 1

Information technology usage and penetration in the business sector

2005 2006 2007 2008 2009 2010V 2011® 2012® 2013 2014® 2015

B {5 F BB S TPt stk 605 605 638 631 63.6 - - - 752 - 763
Percentage of business establishments

which had used computer
{6 A e 4Ei T Ra sy 5 otk 547 559 59.8 588 606 - - - 748 - 799
Percentage of business establishments

which had used the Internet
R (1) RHEETABNAETEE - Note: (1) Relevant survey was not conducted.
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6. Human resources development in
Hong Kong

6.1 Knowledge is usually applied through the skills
of individuals. Intellectual capital is widely
recognised as a critical asset and development of
human resources is one of the critical strategic thrusts
for sustainable development.  Education is the
fundamental building block of human resources
development. Government  expenditure  on
education in 2016-17 amounted to $82.6 billion,
representing a ratio of 3.3% to the Gross Domestic
Product (GDP). (Chart 4)

6.2 Over the past decade, government expenditure
on education rose markedly by 59.0% from $51.9
billion in 2006-07 to $82.6 billion in 2016-17,
reflecting the Government’s unrelenting commitment
to investing in education. The exceptionally high
government expenditure on education recorded in
2008-09 was mainly attributable to the establishment
of an $18 billion Research Endowment Fund to
strengthen the research capacity of the higher
education institutions and nurture more research
talent. (Chart 4)
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Chart4  Government expenditure on education as a ratio to GDP
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@ Figures are subject to revision later on.
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6.3 The level of knowledge and skills in the
population is highly related to their educational
attainment. In the knowledge-driven society
nowadays, people in general are keen to better equip
themselves and thus the number of individuals with
higher education is expanding. The stock of human
resources with post-secondary education (i.e. having
attended non-degree/degree/postgraduate courses) as
a percentage of the population aged 15 and over
increased from 23.8% in 2006 to 31.6% in 2016.
Among these persons, the proportion of those with
postgraduate educational attainment increased from
12.2% in 2006 to 14.9% in 2016. (Chart 5)
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7. Innovation system in Hong Kong

7.1 Innovation is one of the engines to enhance
competitive edge and productivity, while technology
is a key driver for innovation. An innovation-driven
economy builds upon these components for sustaining
economic growth.

7.2 Primarily, innovation relates to the
implementation of new or significantly improved
products and processes, organisational structures,
marketing strategies, etc. that create value to
consumers and generate financial returns to the
business establishments concerned. Innovation
activities can be distinguished into technological
innovation (TI), including research and development
(R&D), product innovation and process innovation;
and non-technological innovation (non-TI), including
organisational innovation and marketing innovation.
The intensity of businesses undertaking T1, measured
in terms of expenditure on TI activities as a ratio to
total business receipts, saw a ratio of 0.18% in 2015.
(Chart 6)
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Chart 6
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7.3 Measuring the output or outcome of innovation
and technology activities performed by business
establishments involves some conceptual and practical
difficulties. Innovation and technology are complex
processes and, conceptually, output of these activities
should be distinguished from their outcome.
Intuitively, innovation activities give rise to new
knowledge and ideas and the output of innovation
activities can be construed as new or significantly
improved products and processes implemented by the
business establishments. The outcome relates to the
economic impacts that innovation activities have on the
innovating establishments, such as higher business
performance (e.g. profitability, increase in market share)
and enhancement of competitiveness (e.g. higher
productivity, cost savings, product quality improvement,
etc.). It is more difficult to measure the outcome
attributable to innovation activities alone because
business performance is also affected by other factors
(e.g. the interplay of supply and demand factors) apart
from innovation activities undertaken by the business
establishments concerned.

7.4 Innovation activities tend to be internal to the
business establishments in most cases. The output
of such activities is for own use of the business
establishments  for further implementing new
products and improved processes and unlike a final
product, there are no observable prices for the output
of innovation activities undertaken on own account of
the business establishments.  Furthermore, there
may be some time lag for the outcome of innovation
activities undertaken in a particular period to be
translated into new products, enhanced processes or
higher productivity, and in some cases the outcome of
some innovation activities may not be successfully
commercialised.

7.5 Expenditure on R&D is one of the science and
technology indicators for gauging the investment in
R&D as well as formation of knowledge capital and
its use in devising new products/services/
applications. The level of expenditure on R&D in
Hong Kong is not as high as that in other advanced
economies, with the gross domestic expenditure on
R&D (GERD) as a ratio to GDP ranging from 0.72%
to 0.79% during 2005 to 2015. (Chart 7)
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Chart7 GERD as a ratio”) to GDP
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Notes: (1) The ratios are calculated based on the GDP estimates
released in November 2016.

@  Figures are subject to revision later on.

7.6 Another input measure of R&D activities is the
number of researchers. There is a pool of high-
quality researchers in Hong Kong. The total number
of researchers measured in full-time equivalent stood
at 23675 in 2015, which increased by 31.4% as
compared to 2005. During the same period, the
number of researchers per 1000 persons in labour
force rose from 5.10 to 6.07. (Chart 8)
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2017.

(1) The counting unit for number of researchers is “Full-time
Equivalent”, which is defined as the actual number of
employee man-months deployed to R&D activities during
the reference year divided by 12.

8.  Business environment in Hong Kong

8.1 A sound macroeconomic framework together
with a level playing field is the cornerstone to
encouraging business activities and investment.
This requires prudent fiscal management, stable
prices, robust legal and tax regimes, among many
others.

8.2 Hong Kong is one of the most open, external-
oriented economies in the world, with free trade
being its lifeblood. Apart from being strategically
located in the heart of East Asia on China’s southern
coast, there are many favourable factors that make
Hong Kong an ideal metropolis for conducting
business: low tax regime; transparent common law
system; impartial judiciary; robust fiscal system;
state-of-the-art  infrastructure;  free  flow of
information; a clean government; and entrepreneurial
spirit.  Some statistics depicting the economic
performance of Hong Kong during the past decade
are highlighted in the ensuing paragraphs.
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8.3  On trade in goods, the value of total exports of
goods (comprising re-exports and domestic exports)
amounted to $3,588.2 billion in 2016. This
represented an average annual growth rate of 3.8%
between 2006 and 2016. In tandem with robust
export trade, imports of goods increased at an average
annual growth rate of 4.4%, reaching $4,008.4 billion
in 2016. On invisible trade, the value of exports of
services grew at an average annual rate of 6.1% from
$422.9 billion in 2006 to $767.0 billion in 2016.
The value of imports of services also increased at an
average annual rate of 1.6% from $494.9 billion in
2006 to $577.5 billion in 2016.

8.4 Between 2006 and 2016, per capita GDP of
Hong Kong increased at an average annual growth
rate of around 2% in real terms.

8.5 The contribution of the services sector as a
whole to GDP at basic prices increased from 91% in
2005 to 93% in 2015.

9. Concluding remarks

9.1 Generally, Hong Kong positions well on many
of the general characteristics of a KBE. We have
excellent ICT infrastructure and our favourable
business environment provides confidence to
businesses. Our people are increasingly equipped in
terms of knowledge and skills. Nevertheless, there
is still room for improvement. We need to
strengthen our innovation capacity to fully exploit
advanced technologies. To sustain the momentum
of economic growth and continued vitality, we need
to embrace a culture of continuous learning and
improvement at both the individual and organisational
levels.
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