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Transformations 
 
Hong Kong’s economy has gone though a series of transformations over the past 200 years; 
from an agrian/ fishing community, to a trading entrepot, to a low-cost manufacturer of 
consumer goods, and (as part of the broader Pearl River Delta region) to a producer of value-
added technology-based products finding and, in many instance, dominating world markets. 
 
Any transformation can be difficult, often characterised by “short-term pain for long-term gain”.  
Hong Kong’s current transformation towards a knowledge-based society is proving particularly 
painful, as evidenced by Figure 1.  This shows the Gross Domestic Product (GDP) per capita of 
Hong Kong, as compared with that of the US.  By this measure, the Hong Kong economy 
advanced rapidly in the 80’s and early 90’s to achieve a GDP/capita of US$25,000 by 1995.  
However, Hong Kong’s GDP/capita took a downturn in 1997 as a consequence of the general 
malaise in the Asian economies.  Hong Kong’s economy has sputtered along since, while that of 
the US continues to advance unabated.  Hong Kong’s current transformation is indeed proving 
difficult. 
 
Where is the current transformation leading us?  Many argue that Hong Kong’s focus must be 
on services in the coming years; a communications and information hub for the Asia Pacific; a 
regional banking and financial centre; the focus for logistics and supply chain management for 
the manufacturing powerhouse of southern China; tourism and a cultural bridge between China 
and the rest of the world.  But, at the same time, as well as being a creative and innovative user 
of technology, Hong Kong can also build a high-technology industrial sector. 
 
If Hong Kong is to complete this transformation effectively, and to secure its claimed position as 
Asia’s World City, the role of education in general, and universities in particular, is crucial. 
 
 
National Innovation Systems 
 
A National Innovation System (NIS) is defined by the Organisation for Economic Cooperation 
and Development (OECD) as “a set of institutions that (jointly and individually) contribute to 
the development and diffusion of new technologies”.   
 
The NIS of countries is usually expressed by a diagram of the type shown in Figure 2.  This 
positions domestic institutions within a two-dimensional space in terms of the source of funding 
and the focus of their activities from basic research to manufacturing and technical services.  
Universities are invariably located in the top left (upstream) sector, while industry occupies the 
bottom right (downstream) sector. 
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Figure 1 Gross Domestic Product (GDP) per capita for Hong Kong and the US  
over the past 45 years 

 
 

 
 

  Figure 2  The representation of a National Innovation System 
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Hong Kong’s current innovation system, as presented by the Innovation & Technology 
Commission, is shown in Figure 3.  This representation shows a host of intermediaries each with 
their own mandate to facilitate industrial and economic development.  This representation gives 
the unfortunate and erroneous impression that in order to move from upstream (universities) to 
downstream (industry) one must engage or interact with all the intermediary players. 
 
It is argued that there are two keys players in any NIS; the education system and the private 
sector.  The education system creates the human resources and, in the case of universities, new 
knowledge through basic and applied research.  The private sector employs the human resources, 
develops the technology and creates wealth for society.  The intermediaries play a useful 
supportive, facilitative role, but are secondary players in an innovation system. 
 
It is suggested that the preferred embodiment of an innovation system is that shown in Figure 4.  
The education sector interacts directly and functionally overlaps with the private sector.  The 
intermediaries assist the process by which sectoral information is disseminated, human resources 
are trained with the skills and attributes needed by the private sector, and technology is 
effectively developed and transferred. 
 
It is noted by some that Hong Kong, a city of 6.8 million, is just 0.5% of the population of China.  
We cannot go it alone, and should not attempt to do everything.  Indeed, we should seek to be a 
very effective user of technology to enhance the competitiveness of our service economy.  And 
we should seek to take advantage of talents, market and sheer scale of the Mainland. 
 
We entirely agree, and it would be foolhardy to do otherwise.  However, we argue that Hong 
Kong must, itself, be an active player in R&D to contribute to and draw from the world bank of 
knowledge and to train the human resources necessary to add-value to known science and 
technology. 
 
We therefore argue that education and R&D are essential facilitators in Hong Kong’s 
transformation to a knowledge-based economy. 
 
 
Human Resource Development 
 
For Hong Kong to complete its on-going transformation into a knowledge-based society, our 
work force needs to be well trained, creative and innovative - - and functionally bi-literate and 
tri-lingual.  Education is the essential vehicle and, indeed, the best long-term investment a 
society can make.  We are moving in the right direction.  However, the planned educational 
reforms emphasizing creative and innovative thinking over rote learning will require a cultural 
change among parents and teachers alike.  This will not come easily, but we must persevere for 
perhaps a generation. 
 
We need to teach-the-teachers to communicate a sense of awareness, enquiry and excitement 
about the world around us - - how science can help explain it, how research can create new 
knowledge and understanding, and how technology can exploit what we know for commercial 
benefit and socio-economic advancement of Hong Kong society. 
 
All children must benefit from a solid primary and secondary education in their formative years.  
For some, secondary school will be the concluding part of their formal education.  They should 
be motivated and guided to discover their particular aptitudes and interests, and be trained with 
the general tools and interpersonnel skills to pursue a range of career options. 
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Figure 3 Hong Kong’s current innovation system (from “New Strategy of Innovation and 
Technology Development”, Innovation and Technology Commission, June 2004) 

 
 

 
 

Figure 4 A preferred (by the author) representation of a National Innovation System 
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For those who choose and have the capability to pursue tertiary level education, there must be a 
range of options from vocational/ community colleges, to associate degrees, to full bachelors 
and, indeed, postgraduate degrees.  We need a well differentiated system - - a limited number of 
research universities capable of gaining recognition on the world stage, and a larger number of 
institutions focusing on undergraduate education and training. 
 
The planned evolution to a 3-3-4 system is certainly the right direction forward, being consistent 
with global best practices in education.  But we do need to plan carefully how to use these years 
to best advantage.  And we need to teach students how to learn effectively, both during their 
formal education and throughout their careers through on-the-job life-long experiential learning 
and professional development programs. 
 

It must be noted that Hong Kong does not yet have a well-trained technology-savvy workforce 
to support its ambitions.  As shown in Figure 5, the IMD World Competitiveness Yearbook 
places Hong Kong at #40 in its international league table of R&D personnel.  Hong Kong has 
just 1.1 R&D personnel per 1000 population, whereas most of the world’s leading economies 
have at least five times this number. 
 
This shortage of trained scientists and engineers acts as a disincentive for the start-up or location 
of technology-based companies in Hong Kong.  This shortage is compounded by the lack of 
advancement opportunities in science and technology for young graduates, who unfortunately 
tend to abandon their interests in R&D for other career paths, such as sales and marketing. 
 
 
Infrastructure 
 
Hong Kong has an enviable public infrastructure.  Our transportation system is arguably the best 
in the world, certainly for a city with the population density of Hong Kong.  Our 
telecommunications system provides the most advanced information and communications 
technologies to the private and public sectors, and our implementation of e-commerce and e-
government is advancing - - we just need to help companies and individuals to use it effectively. 
 
Our educational infrastructure, however, still leaves something to be desired; schools are 
overcrowded and class sizes too large, and our universities are only able to accommodate about 
20% of those completing secondary school in degree programmes. 
 
Our infrastructure for the development of science and technology is more than adequate - - 
indeed, some would say excessively so.  Cyberport and Science Park are (to say the least) 
impressive buildings, but have yet to fulfill their promise of becoming centres for high-tech 
R&D.  Certainly, no more infrastructure of this type is required.  What is needed is content and 
synergistic value-adding activity.  This is slow coming. 
 
 
Research and Development 
 
One measure of the technological health of an economy is the investment in R&D by the public 
and private sectors, the sum of which is represented by the Gross Expenditure on Research and 
Development as a percentage of Gross Domestic Product (GERD/GDP).  This index is one of 
the leading indicators of the state of world economies, as used by OECD. 
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Figure 5      Total R&D personnel (FTE) per 1000 population in 2002 

(from IMD World Competitiveness Yearbook, 2004) 

  
Figure 6      Total expenditure on R&D as a percentage of GDP in 2002  

(from IMD World Competitiveness Yearbook, 2004) 
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Using this index, we can examine Hong Kong’s development from two perspectives : 
 
(i) by comparing Hong Kong's position with those of other economies in 2002 (the most 

recent year for which data is readily available) 
 
(ii) by comparing the growth in Hong Kong's R&D expenditure over the last two decades 

with those of two technologically-advanced economies in the region, namely Singapore 
and Taiwan. 

 
Table 1 provides information on R&D expenditures in different countries grouped according to 
the size of their economies.  It is noteworthy, from this data and those in IMD’s international 
league table (Figure 6), that Hong Kong's expenditure in R&D, which was reported by OECD at 
0.56% of GDP, is low compared with that of most developed and many developing economies. 
 
Figures 7 and 8 show how the R&D expenditures from both the public and private sectors have 
evolved over recent years in Singapore and Taiwan, respectively. 

 
In 2002, Singapore and Taiwan invested 2.15% and 2.30% of GDP in R&D, respectively, 
compared with Hong Kong's reported figure of 0.56%. 

 
The time-line data for Singapore and Taiwan show a common trend.  Early in the time series, 
public sector investment in R&D leads that of the private sector.  This is the situation in Hong 
Kong today.  As time progresses, the public / private balance shifts as private sector 
expenditures in R&D increase and gain leverage from public sector investment. 

 
To develop a technologically sophisticated economy, the Government must lead the way by 
making a substantial investment in R&D and by establishing an environment that is conducive 
to private sector investment in R&D.  This suggests a long term trend of total investment in 
R&D as shown in Figure 9.  The approximate positions of Hong Kong, Singapore and Taiwan in 
2002 are indicated.  The way in which the latter two economies have evolved suggests that it 
took at least 10 years to get from where Hong Kong is today to where Singapore and Taiwan are 
today, in terms of investment in R&D. 
 
To summarize, the comparative R&D expenditures in 2002 are : 
 
 Private GERD/GDP Public GERD/GDP Total GERD/GDP 

Taiwan 1.39% 0.91% 2.30% 
Singapore 1.28% 0.87% 2.15% 
Hong Kong 0.17% 0.39% 0.56% 
 
Clearly, Hong Kong is lagging in both public and, as a later consequence, private sector 
investment in R&D. 
 
Some argue that R&D expenditure in Hong Kong is much lower than in other economies 
because Hong Kong does not need to fund research in defense or for military applications.  An 
examination of data from the US indicates that 50-55% of GERD can be attributed to defense.  
However, in Singapore and Taiwan (economies much closer in size to that of Hong Kong) the 
percentage of R&D expenditure on defense is smaller relative to that in the US, and is estimated 
to be 10% and 15% of GERD, respectively.  It is evident that Hong Kong’s total R&D 
expenditure (GERD/GDP) is low compared with that for non-defence purposes in our two 
regional peer economies. 
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Figure 7 Expenditures on research and development in Singapore over recent years; public and private 

sector expenditures normalized to gross domestic product.  The sum is GERD/GDP 

 
 

 
 

Figure 8 Expenditures on research and development in Taiwan over recent years; public and private 
sector expenditures normalized to gross domestic product.  The sum is GERD/GDP 
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Table 1 : 2002 Data for R&D Expenses and Personnel for Selected Economies 
 

    GERD / GDP   

Economies Population GDP Private Public Total RDP per 
 (million) (US$ billion) (%) (%) 

 
(%) 1,000 people 

(A)   LARGE ECONOMIES 
     

Developed Economies :      
Canada 31.6 867 0.83 0.97 1.80 4.6 
France 59.7 1,752 1.11 1.07 2.18 5.6 
Germany 82.6 2,406 1.43 1.07 2.50 5.8 
Japan 127.6 4,302 2.19 0.88 3.07 7.0 
UK 59.5 1,786 1.02 0.87 1.89 1.6 (?) 
US 290.7 10,895 1.84 0.88 2.72 N/A 

 
Developing Economies :      
China 1,297 1,410 0.67 0.56 1.23 0.8 
India 
 

1,049 547 0.16 0.69 0.85 0.3 

(B)   MEDIUM-SIZED ECONOMIES  
    

Finland 5.2 162 1.82 1.60 3.42 10.3 
Hong Kong 6.8 159 0.17 0.39 0.56 1.1 
Israel 6.7 108 3.32 1.47 4.79 N/A 
Singapore 4.2 91 1.28 0.87 2.15 5.2 
Taiwan 22.6 286 1.39 0.91 2.30 5.1 

 
GERD :  Gross Expenditure on Research and Development 
GDP :  Gross Domestic Product 
RDP :  R& D Personnel 
 
 

 
 
Figure 9 The postulated long-term trend in the GERD/GDP ratio of nations as the degree of 

technological sophistication of an economy evolves.  At the beginning of this time series, the 
private/public R&D investment ratio is 20/80.  Towards the end, it becomes 60/40 
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  Total GERD/GDP Non-defense GERD/GDP  

 Taiwan 2.3% 1.96%  
 Singapore 2.15% 1.93%  
 Hong Kong 0.56% 0.56%  
 
Hong Kong must continue to build a broad base of basic and applied research capability in its 
universities, by increasing resources allocated to the Research Grants Council (RGC) towards 
world levels.  At the same time, sufficient experience has now been gained with development in 
Hong Kong that it is appropriate to focus Innovation and Technology Fund (ITF) resources in 
areas deemed to be strategically important to Hong Kong and the region.  We therefore applaud 
the initiative of the Innovation & Technology Commission (ITC) to create a number of key 
enabling technology R&D centres as public/private partnerships in fields such as : 
 

• microelectronics  

• nano and advanced materials 

• information and communications technology 

• traditional Chinese medicine (and biotechnology)  

• textiles 

• logistics and supply chain management 
 
There are also a number of areas in which geography and history give Hong Kong a competitive 
edge which, with continuing commitment, can be sustainable, including : 
 

• The integration of management and technology, building upon the excellence of our 
Business, Science and Engineering Schools in Hong Kong.  These inter-disciplinary skills 
will be much needed to support China’s development in the decade ahead 

 

• China business, management and strategy.  Hong Kong can make a substantial contribution 
to the growth of China’s economy towards developed nation status 

 

• Environmental science and technology.  A multi-disciplinary approach is essential for the 
clean-up and sustainable development of Hong Kong and the PRD region.  We have the skill 
sets to make a major contribution in this regard 

 
 
Entrepreneurship 
 
Entrepreneurship is perhaps synonymous with innovation and creativity, and is an enabling 
characteristic of a technologically sophisticated economy. 
 
If measured by the number of small & medium-sized enterprises (SMEs), Hong Kong is a very 
entrepreneurial economy.  The majority of these 300,000 companies are small family-owned 
businesses, and few can be regarded as technology-based.  If we can combine the entrepreneurial 
talents of young people with a knowledge and enthusiasm for science and technology, new 
technology-based ventures could become engines for economic growth in Hong Kong. 
 
However, our track record with the incubation and spin-off of technology ventures, primarily 
over the last 5 years, has not been great.  For many investors, the dot-com bubble was their first 
experience with  such  ventures,  and  few  growth  companies  have  survived  from  that  period.   
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Consequently, early stage start-up companies are now considered much too high a risk for Hong 
Kong investors.  While the ITF Small Entrepreneur Research Assistance Program (SERAP) is 
very helpful to technology-based start-ups, recipient companies struggle to survive beyond this 
phase.  Very few emerge to become sufficiently profitable to interest VCs in a pre-IPO 
expansion deal. 
 
We need to find a better way to help high-tech companies grow to find regional and world 
markets for their products.  Hong Kong lacks a technology VC community; investors who are 
prepared to inject their management expertise and mentorship as well as their money.  We need 
to stimulate a shift in investor attitude, perhaps by re-activation (and re-naming) of the 
Government’s Applied Research Fund.  In this regard, we have proposed a Hong Kong 
Universities Technopreneurship Fund to assist high potential technology spin-off companies. 
 
 
Summary 
 
It is argued that the role of universities is becoming increasingly important as the foundation and 
a key player of national innovation systems.  In addition to their very important role in the 
education and training of human resources, universities are expected to undertake research to 
international standards of excellence, with a degree of focus on areas of strategic importance to 
their regional economy.  Universities must work in partnership with the public and private 
sectors to facilitate knowledge diffusion, transfer intellectual property and technology, and foster 
entrepreneurship in a manner that will lead to quality jobs, economic development and wealth 
creation for the region. 
 
This is the challenge for universities; to justify the long-term investment of public resources, we 
must deliver, in Hong Kong and elsewhere. 
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