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Introduc�on 
 
Research, Innova�on and Enterprise (RIE) are pillars in Singapore’s strategy for the future economy, 
and linked to economic outcomes such as jobs and economic growth. In an increasingly inter-
dependent and compe��ve global economy, these pillars are necessary to keep Singapore compe��ve, 
drive increases in produc�vity, and secure long-term economic growth for our industries and our 
workforce. Beyond economic outcomes, R&D can also posi�vely impact societal outcomes, especially 
in the areas of healthcare, urban living and resource/environmental sustainability.  
 
In 2018, Singapore’s Gross Expenditure on R&D (GERD) increased by 2.4% to reach $9.3_billion from 
$9.1_billion in 2017. Singapore’s GERD as a percentage of GDP was 1.8% in 2018. The increase in GERD 
was due to an increase in the Business Expenditure on R&D (BERD), which rose 4.7% in 2018 from 2017, 
while Public Expenditure on R&D (PUBERD) showed a small decrease of 0.9%. The BERD/PUBERD ra�o 
in 2018 increased to 1.55, from 1.47 in 2017, sugges�ng that our efforts to catalyse R&D and 
innova�on in the industry are bearing fruit. 
 
R&D investments enable job crea�on, and in 2018, a total of 49,704 jobs were associated with R&D 
ac�vi�es. Amongst these, RSEs (Research Scien�sts and Engineers) accounted for the majority at 73%, 
or 36,246 jobs. The bulk of RSEs were Bachelor’s degree holders (almost 50%), followed by PhD (about 
30%) and Master’s degree holders (about 20%). The total number of RSEs con�nued to grow, with 
both the private and public sectors adding a total of 857 RSEs, to augment our RIE talent pool in 2018. 
 
This survey would not be possible without the support of par�cipa�ng organisa�ons in both the public 
and private sectors. We would like to thank you for your important contribu�ons, and we look forward 
to con�nuing our work together in advancing Singapore’s journey as a Global-Asia node of technology, 
innova�on and enterprise.    
 
 
 

National Research Foundation, 
Agency for Science, Technology and Research 
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1. OVERVIEW OF R&D IN 
SINGAPORE 

 
1.1. Gross Expenditure on R&D (GERD) 
 
GERD in Singapore increased by 2.4% from 
$9.1_billion in 2017 to $9.3_billion in 2018. In 
the same period, Singapore’s GDP (at current 
market prices) increased by 6.6% from 
$472.1_billion to $503.4_billion. 
 
In 2008, GERD was above-trend, at $7.1_billion 
and GDP was $273.9_billion. The Compound 
Annual Growth Rate (CAGR) of GERD over the 
past decade (from 2008 to 2018) was 2.7%.  
 
Fig.1.1 Gross Expenditure on R&D and GDP 
(1990-2018)  
 

 
 
1.2 Ra�o of Public Expenditure on R&D 

(PUBERD) to Business Expenditure on 
R&D (BERD) 

 
GERD as a percentage of GDP decreased from 
1.9% in 2017 to 1.8% in 2018. Of this, Business 
Expenditure on R&D (BERD) as a percentage of 
GDP remained constant at 1.1%, while Public 
Expenditure on R&D (PUBERD) as a percentage 
of GDP decreased from 0.8% in 2017 to 0.7% in 
2018.  
 
For every $1 spent on research in the public 
sector, $1.55 was spent in businesses in 2018.  

 
 
 
 

Fig.1.2 Gross Expenditure, Business 
Expenditure and Public Expenditure on R&D as 
a percentage of GDP (1990-2018)  
 

 
 
1.3 Manpower 
 
Total R&D Manpower (including researchers, 
postgraduate students, technicians and 
support staff) increased by 0.8% from 49,295 
persons in 2017 to 49,704 persons in 2018. This 
represents a CAGR of 2.1% from a base of 
40,502 persons in 2008. 
 
The number of researchers (excluding 
postgraduate students) increased by 2.4% 
from 37,471 in 2017 to 38,355 in 2018. The 
CAGR from 2008, with 28,758 researchers, to 
2018 was 2.9%. Including postgraduate 
students, the total number of researchers was 
43,310 in 2018. 
 
Fig.1.3 R&D Manpower (1990-2018) 
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2. BUSINESS EXPENDITURE ON 
R&D (BERD) 

 
2.1 Overview 
 
In 2018, 857 private sector companies 
indicated that they performed R&D in 
Singapore. The total BERD of these companies 
amounted to $5.6_billion, corresponding to 
1.1% of Singapore’s GDP in 2018. This 
represents an increase of 4.7% compared to 
the BERD in 2017 at $5.4_billion. The CAGR 
from 2008-2018 was 1.0%, due to an above-
trend BERD of $5.1_billion in 2008. 
 
2.2 Type of Expenditure 
 
Capital expenditure (CAPEX) declined by 25.2% 
to $430.7 million in 2018 from $575.9_million 
in 2017. From a base of $2.0_billion in 2008, 
the CAGR for 2008-2018 was -14.2%. 
 
Manpower expenditure increased by 5.0% to 
$2.6_billion in 2018 from $2.5_billion in 2017. 
From a base of $1.6_billion in 2008, the CAGR 
for 2008-2018 was 5.2%. 
 
Other opera�ng expenditure (OOE) rose by 
11.6% to $2.6_billion in 2018 from $2.4_billion 
in 2017. From a base of $1.6_billion in 2008, 
the CAGR for 2008-2018 for OOE was 5.4%. 
 
Fig.2.1 Business Expenditure on R&D by type of 
cost (1990-2018)   
 

 

 
 
2.3 Type of R&D 
 
The types of R&D conducted in private sector 
companies are classified into 3 categories.  
 
a) Basic research (both experimental or 

theore�cal work undertaken without any 
par�cular applica�on or use in view); 

b) Applied research (original inves�ga�on 
directed primarily towards a specific 
prac�cal aim or objec�ve); and 

c) Experimental development (systema�c 
work directed to producing or improving 
substan�ally materials, products and 
devices; or installing new processes, 
systems and services). 

 
Basic research expenditure in the private 
sector increased by 10.1% from $924.7_million 
in 2017 to $1.0_billion in 2018. This represents 
a CAGR of 8.5% from 2008 when it was 
$449.0_million. 
 
Applied research by private sector companies 
increased by 8.2% from $1.6_billion in 2017 to 
$1.7_billion in 2018. This represents a CAGR of 
4.8% from 2008 when it was $1.1_billion. 
 
In 2018, business expenditure on experimental 
development rose slightly by 1.0% from 
$2.85_billion in 2017 to $2.88_billion in 2018. 
However, CAGR for the period 2008 to 2018 
was -2.1% as business expenditure on 
experimental development by private sector 
companies in 2008 was above-trend at 
$3.6_billion.  
 
 
 
 

 
 
 
 
 
 
 

Fig. 2.1 Business Expenditure on R&D by type of cost (1990-2018)  
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Fig.2.2 Type of Business Expenditure on R&D 
(1990-2018) 
 

 
 
2.4 Fields of Science & Technology 
 
The types of R&D conducted are classified by 
Fields of Science and Technology as follows: 
 

a) Electronics, Infocomms and Media 
(ICM); Comprising: Electrical & 
Electronics Engineering, Info-
communica�on & Media Technology, 
Computer Engineering, and Computer 
& Related Sciences. 

b) Chemicals; Comprising: Material 
Sciences & Chemical Engineering, and 
Chemical Sciences. 

c) Biomedical Sciences; Comprising:  
Biomedical & Related Sciences, and 
Biomedical Engineering. 

d) Precision & Transport Engineering; 
Comprising: Aeronau�cal Engineering, 
Civil & Architecture Engineering, 
Marine Engineering, Mechanical 
Engineering, and Metallurgy & Metal 
Engineering. 

e) Others; Comprising: Agricultural 
Sciences, Food Sciences, Earth & 
Related Environmental Sciences, 
Environmental Engineering, Physical 
Sciences & Mathema�cs, Energy, and 
Other Areas. 

 
In the private sector, research expenditure in 
Electronics and ICM grew by 5.2% from 
$3.4_billion in 2017 to $3.6_billion in 2018, 

and was similar to that in 2008. Research 
expenditure on Biomedical Sciences increased 
by 7.9% from $545.8_million in 2017 to 
$589.2_million in 2018. This was a CAGR of 3.3% 
from 2008 when it was $425.8_million. 
 
By contrast, spending in Chemicals research 
declined by 4.1% from $466.5_million in 2017 
to $447.3_million in 2018. However, from a 
base of $228.9_million in 2008, the CAGR was 
6.9%. Expenditure in Precision and Transport 
Engineering research declined by 0.1% from 
$593.7_million in 2017 to $592.9_million in 
2018. However, between 2008 and 2018, the 
CAGR was 3.1%, from a base of $439.9_million 
in 2008. 
 
Fig.2.3 Business Expenditure on R&D by fields 
of science and technology (2008-2018) 
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3. PUBLIC EXPENDITURE ON 
R&D (PUBERD) 

 
3.1 Overview 
 
In 2018, 75 public ins�tu�ons, including 
A*STAR research ins�tutes, ins�tutes of higher 
learning, hospitals and other publicly-funded 
research organisa�ons, indicated that they 
performed R&D in Singapore. 
 
These organisa�ons reported a total R&D 
expenditure of $3.6_billion in 2018. This was a 
decline of 0.9% from $3.7_billion in 2017. From 
a base of $2.0_billion in 2008, the CAGR for 
2008-2018 was 6.1%. 
 
Expenditure in public organisa�ons as a 
propor�on of GDP declined slightly from 0.8% 
in 2017 to 0.7% in 2018.  
 
3.2 Type of Expenditure 
 
Amongst public ins�tu�ons, CAPEX decreased 
by 7.3% from $318.3_million in 2017 to 
$295.0_million in 2018. From a CAPEX of 
$298.8_million in 2008, the CAGR for 2008-
2018 for CAPEX was a small decrease of 0.1%. 
 
Manpower expenditure increased by 1.0% 
from $2.01_billion in 2017 to $2.03_billion in 
2018. From a base of $940.6_million in 2008, 
the CAGR for 2008-2018 for manpower 
expenditure was 8.0%. 
 
OOE declined by 2.2% from $1.35_billion in 
2017 to $1.32_billion in 2018. From a base of 
$768.7_million in 2008, the CAGR for 2008-
2018 for OOE was 5.6%. 

 
 
 
 
 
 
 
 
 
 

 
Fig.3.1 Public Expenditure on R&D by type of 
cost (1990-2018) 
 

 
 
3.3 Type of R&D 
 
The types of R&D conducted in public sector 
research organisa�ons are as follows: 
 
a) Pure basic research (without seeking long-

term economic or social benefits or 
making any effort to apply the results to 
prac�cal problems); 

b) Strategic basic research (carried out with 
the expecta�on that it will produce a 
broad base of knowledge likely to form 
the basis of the solu�on to current or 
future problems or possibili�es); 

c) Applied research (original inves�ga�on 
directed primarily towards a specific 
prac�cal aim or objec�ve); and 

d) Experimental development (systema�c 
work directed to producing or improving 
substan�ally materials, products and 
devices; or installing new processes, 
systems and services). 

 
Pure basic research expenditure in public 
ins�tutions decreased by 11.2% from 
$371.2_million in 2017 to $329.8_million in 
2018. This represents a CAGR of 0.9% from 
2008 when it was $300.4_million. 
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Strategic basic research expenditure in public 
ins�tu�ons was similar, at $865.2_million in 
2017 and $864.9_million in 2018. This 
represents a CAGR of 6.5% from 2008 when it 
was $462.0_million. 
 
Applied research expenditure in public 
ins�tu�ons increased slightly by 1.6% from 
$1.22_billion in 2017 to $1.24_billion in 2018. 
This represents a CAGR of 5.7% from 2008 
when it was $715.1_million. 
 
Experimental development expenditure in 
public ins�tu�ons decreased by 0.8% from 
$1.22_billion in 2017 to $1.21_billion in 2018. 
This represents a CAGR of 8.6% from 2008 
when it was $530.6 million. 
 
Fig.3.2 Type of Public Expenditure on R&D 
(1990-2018) 
 

 
 

3.4 Fields of Science & Technology 
 
This sec�on shows a breakdown by Fields of 
Science and Technology as follows: 
 

a) Electronics and ICM;  
b) Chemicals;  
c) Biomedical Sciences;  
d) Precision & Transport Engineering; and 
e) Others. 

 
In public ins�tu�ons, expenditure on R&D in 
Electronics and ICM increased by 8.4% from 
$759.0_million in 2017 to $822.6_million in 

2018. This was a CAGR of 4.9% from 2008 when 
it was $508.2_million. 
 
By contrast, expenditure on R&D in Chemicals 
declined by 18.8% from $313.5_million in 2017 
to $254.7_million in 2018. However, between 
2008 and 2018, the CAGR was 1.7%, from a 
base of $216.1_million in 2008. 
 
Similarly, expenditure on R&D in Biomedical 
Sciences decreased by 5.9% from $1.4_billion 
in 2017 to $1.3_billion in 2018. It also fell for 
Precision and Transport Engineering by 2.4% 
from $557.1_million in 2017 to $543.5_million 
in 2018. However, between 2008 and 2018, 
the CAGRs were 6.3% each, from a base of 
$718.1_million and $295.6_million in 2008 
respec�vely. 
 
Fig.3.3 Public Expenditure on R&D by fields of 
science and technology (2008-2018) 
 

 

6 
Na�onal R&D Survey of Singapore 2018               

 



4. R&D TALENT 
 
4.1 Total Research Scien�sts & Engineers 
 
Research Scien�sts and Engineers (RSEs) 
comprise researchers who hold formal 
qualifica�ons at the university degree level. 
RSEs exclude full-�me postgraduate research 
students. 
 
In 2018, the number of RSEs grew slightly by 
2.4% from 35,389 in 2017 to 36,246 in 2018. 
This represents a CAGR of 3.5% from a base of 
25,744 in 2008. 
 
In the private sector, the number of PhD RSEs 
rose by 5.9% from 1,743 in 2017 to 1,845 in 
2018. This was a CAGR of 4.0% from 1,246 PhD 
RSEs in 2008. RSEs with a Master’s degree 
increased by 3.8% from 5,074 in 2017 to 5,268 
in 2018. This was a CAGR of 3.5% from 3,741 
RSEs with Master’s degrees in 2008. The 
number of RSEs with a Bachelor’s degree also 
increased by 3.7% from 11,833 in 2017 to 
12,273 in 2018. This was a CAGR of 1.7% from 
10,361 RSEs with Bachelor’s degrees in 2008. 
 
Fig.4.1 Private Sector Research Scientists & 
Engineers (1990-2018)  
 

 
 
In the public sector, the number of PhD RSEs 
declined by 1.9% from 8,797 in 2017 to 8,627 
in 2018. However, between 2008 and 2018, 
the CAGR was 5.8%, from a base of 4,901 in 
2008. Similarly, RSEs with a Master’s degree 

decreased by 3.6% from 3,239 in 2017 to 3,124 
in 2018. Nonetheless, there was s�ll an overall 
CAGR growth of 2.2% from a base of 2,502 in 
2008. RSEs with a Bachelor’s degree grew by 
8.6% from 4,703 in 2017 to 5,109 in 2018. The 
CAGR was 5.5% from a base of 2,993 in 2008. 
 
Fig.4.2 Public Sector Research Scientists & 
Engineers (1990-2018) 
 

 
 

4.2 Profile of Research Scien�sts & 
Engineers 
 
Gender 
In 2018, females, at 10,890 made up 30.0% of 
all RSEs, similar to the 30.1% in 2017 but higher 
than the 26.0% in 2008. This was a CAGR of 5.0% 
from 6,697 female RSEs in 2008. 
 
Fig.4.3 Gender of Research Scientists & 
Engineers (2008-2018) 
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Citizenship 
The number of Singaporean and Permanent 
Resident (PR) RSEs increased by 2.2% from 
24,824 in 2017 to 25,368 in 2018. This 
represents a CAGR of 1.9% from a base of 
21,117 RSEs in 2008.  
 
The number of non-resident foreign RSEs 
increased by 3.0% from 10,565 in 2017 to 
10,878 in 2018. This represents a CAGR of 8.9% 
from a base of 4,627 foreign RSEs in 2008. 
 
Fig.4.4 Citizenship of Research Scientists & 
Engineers (1990-2018) 
 

  
Age-Bands 
In 2018, 44.1% of all RSEs were under the age 
of 35 and 78.1% of all RSEs were under the age 
of 45. Compared to 2008, these propor�ons 
had fallen from 54.9% and 86.4% respec�vely, 
as there were now more RSEs in the higher 
age-bands. 

 
Fig.4.5 Age-Bands of Research Scientists & 
Engineers (2008-2018) 
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5. PATENTS 
 
5.1 Patents Applied 
 
In 2018, the total number of primary patent 
applica�ons (first filings) as a result of R&D 
conducted in Singapore, stood at 2,896. This 
represents an increase of 1.5% from 2,852 
patents filed in 2017, and a CAGR of 6.2% from 
the 1,581 patents filed in 2008. 
 
In the private sector, 2,241 patents were filed 
in 2018, showing a 3.3% increase from the 
2,170 patents filed in 2017, and a CAGR of 6.2% 
from the 1,227 patents filed in 2008.  
 
In the public sector, the number of patent 
applica�ons declined from 682 in 2017 to 655 
in 2018. This represents a decrease of 4.0%, 
but a CAGR of 6.3% from the 354 patents filed 
in 2008. 
 
Fig.5.1 Patents Applied, Awarded and Owned 
in the Private Sector (2008-2018)  
 

 

5.2 Patents Awarded 
 

In 2018, the total number of patents awarded 
(first grants) as a result of R&D conducted in 
Singapore was 1,356. This represents an 
increase of 5.1% from 1,290 patents awarded 
in 2017 and a CAGR of 6.4% from the 730 
patents awarded in 2008. 
 
The number of patents awarded to private 
sector companies increased by 8.3% from 
1,018 patents awarded in 2017 to 1,102 in 
2018 and a CAGR of 6.5% from the 586 patents 
awarded in 2008. In the public sector, the 
number of patents awarded decreased by 6.6% 
from 272 in 2017 to 254 in 2018, but showed a 
CAGR of 5.8% from the 144 patents awarded in 
2008. 
 
Fig.5.2 Patents Applied, Awarded and Owned 
in the Public Sector (2008-2018)  
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6. INTERNATIONAL 
COMPARISON OF R&D 

 
6.1 Research Intensity in Selected 

Countries  
 
According to OECD Main Science and 
Technology Indicators 2019/02, the United 
States of America remained the top R&D 
spender, with US$582_billion spent on 
research. China claimed second posi�on in 
2018, having spent US$554_billion, while 
Japan in third posi�on spent US$171_billion. 
Normalised as a percentage of GDP, GERD/GDP 
was 2.8% in the United States, 2.2% in China 
and 3.3% in Japan. 
 
Singapore’s GERD/GDP was 1.9% in 2017 and 
1.8% in 2018. The top 5 most research-
intensive countries in the world were Israel 
(4.9%), Korea (4.5%), Taiwan (3.5%), 
Switzerland (3.4%) and Sweden (3.3%). 

 

 
 
 
 

6.2 Researcher Intensity in Selected 
Countries  

 
Researcher intensity is measured by Full-�me 
Equivalence (FTEs) as a percentage of the 
labour force. Singapore’s labour force 
increased by 0.5% from 3.66_million in 2017 to 
3.68_million in 2018. Researcher FTEs rose by 
1.0% from 38,898 in 2017 to 39,272 in 2018. 
 
Singapore’s researcher intensity (FTEs/1,000 
Labour Force) was 10.6 in 2017 and 10.7 in 
2018. This places Singapore within the ranks of 
countries such as Netherlands (10.4), France 
(10.3), Germany (10.0) and Japan (10.0). 
 
The top 3 countries in terms of researcher 
intensity in 2018 are Israel (17.6) and Denmark 
(15.2) and Korea (14.7).

Fig.6.1 Comparison of Selected Countries by Research & Researcher Intensity (2018) 

 
Bubble size indicates GERD. 
Source: OECD, Main Science and Technology Indicators 2019/02 
 

20

10 
Na�onal R&D Survey of Singapore 2018               

 



7. EXPLANATORY NOTES AND 
DEFINITIONS 
 
7.1 DEFINITION OF R&D  
 
7.1.1 Research and development (R&D) 
comprises crea�ve work undertaken on a 
systema�c basis in order to increase the 
stock of knowledge and the use of this stock 
of knowledge to devise new applica�ons. 
R&D covers three ac�vi�es: basic research, 
applied research and experimental 
development, which are defined and 
described below. The scope of the 
defini�on of R&D for the Survey extends to 
R&D in science and technology only and 
excludes the social sciences and humani�es. 
 
7.1.2 R&D is related to a number of other 
ac�vi�es with a scien�fic and technological 
basis, which are o�en very closely linked to 
R&D through flows of informa�on or in 
terms of opera�ons, ins�tu�ons and 
personnel. The basic criterion for 
dis�nguishing R&D from related ac�vi�es is 
the presence of an appreciable element of 
novelty and the resolu�on of scien�fic or 
technological uncertainty, i.e. when the 
solu�on to a problem is not readily 
apparent to someone familiar with the basic 
stock of common knowledge and 
techniques for the area concerned. In 
par�cular, there is difficulty loca�ng the 
cutoff point between experimental 
development and the related ac�vi�es 
required to realise an innova�on. 
 
7.2 R&D MANPOWER 
 
7.2.1 R&D manpower comprises all 
persons directly employed on R&D and 
those providing direct services. It includes 
persons who are mainly or par�ally engaged 
in R&D. It comprises the three occupa�on 
groups defined and described below: 
researchers; technicians; and other 
suppor�ng staff. 
 
7.2.2 Researchers are professionals 
engaged in the concep�on or crea�on of 

new knowledge, products, processes, 
methods and systems, or in the 
management of the projects concerned. 
Managers and administrators engaged in 
the planning and management of the 
scien�fic and technical aspects of a 
researcher’s work are categorised as 
researchers. Full-�me postgraduate 
research students, at both the master 
degree and PhD level, are categorised as 
researchers. 
 
7.2.3 Researchers are further sub-
classified as follows: 
 
(a) Research scien�sts and engineers (RSEs) 
comprise the researchers, excluding the 
full-�me postgraduate research students, 
who hold formal qualifica�ons at the 
university degree level. RSEs are classified 
into three subcategories according to the 
highest level of the formal qualifica�ons: 
PhD; master degree; and bachelor degree. 
 
(b) Non-degree researchers comprise the 
researchers, excluding the full-�me 
postgraduate research students, who hold 
formal qualifica�ons below the university 
degree level. 
 
(c) Full-�me postgraduate research 
students (FPGRSs). 
 
We define also TRSEs (“total” RSEs) to be 
the category comprising the RSEs and 
FPGRSs. 
 
7.2.4 Technicians are persons whose 
main tasks require technical knowledge and 
experience in one or more fields of science 
and technology. They par�cipate in R&D by 
performing scien�fic and technical tasks 
involving the applica�on of concepts and 
opera�onal methods, normally under the 
supervision of researchers. The tasks of 
technicians include: preparing computer 
programmes; carrying out experiments, 
tests and analyses; preparing materials and 
equipment for experiments, tests and 
analyses; and recording measurements, 
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making calcula�ons and preparing charts 
and graphs. 
 
7.2.5 Other suppor�ng staff comprise 
other persons who par�cipate in or are 
directly associated with R&D projects. 
Managers and administrators dealing 
mainly with financial and personnel ma�ers 
and general administra�on, skilled and 
unskilled cra�smen, and secretarial and 
clerical staff, are included in this heading, 
insofar as their ac�vi�es are a direct service 
to R&D. Persons providing an indirect 
service should be excluded (but their wages 
and salaries should be included as an 
overhead costs when measuring 
expenditure on R&D). 
 
7.2.6 The Survey’s repor�ng conven�on 
for the headcount of those engaged in R&D 
is the number of persons as at the last day 
of the one year repor�ng period. 
 
7.2.7 One full-�me equivalence (FTE) unit 
may be thought of as one person-year. A 
person who spends 30% of his �me on R&D 
and the rest on other ac�vi�es during the 
one-year repor�ng period should be 
considered as 0.3 FTE. If a full-�me R&D 
worker is employed for only six months 
during the one-year repor�ng period, this 
results in a 0.5 FTE.  
 
7.2.8 R&D manpower is also classified by 
the following: 
 
(a) Na�onality, categorised by “Singapore 
ci�zens and Singapore permanent residents” 
as well as “non-PR foreign ci�zens”. 
 
(b) Age group, categorised by the following: 
(i) under 25 years; (ii) 25-34 years; (iii) 35-44 
years; (iv) 45-54 years; (v) 55-64 years; and 
(vi) above 64 years. 

 
(c) Gender. 
 
 
 
 
 

7.3. R&D EXPENDITURE 
 

7.3.1 The (intramural) R&D expenditures 
for an organisa�on comprise all 
expenditures on R&D performed within the 
organisa�on during the repor�ng period. 
They include expenditures made outside 
the organisa�on but in support of the R&D 
performed within the organisa�on. It 
excludes extramural R&D expenditures, 
which are the sums an organisa�on paid or 
commi�ed to pay to another organisa�on 
for the performance of R&D, where the 
la�er includes acquisi�on of R&D 
performed by others and grants given to 
others for performing R&D. 
 
7.3.2 Intramural R&D expenditures 
comprise current and capital expenditures. 
 
(a) Current expenditures comprise 
manpower and other opera�ng 
expenditures: 
 

(i) Manpower expenditures comprise 
annual wages and salaries and all 
associated expenditures for R&D 
manpower. The manpower 
expenditures on persons who provide 
an indirect service to R&D and are not 
categorized as R&D manpower are 
included as other opera�ng 
expenditures on R&D and not as 
manpower expenditures on R&D. 
 
(ii) Other opera�ng expenditures (OOE) 
include non-capital purchases of 
materials, supplies and equipment to 
support R&D performed by the 
organisa�on. Administra�ve and other 
overhead expenditures are included 
and prorated if necessary. Expenditures 
on indirect services are included. Rents 
and fees associated with R&D are 
included. 

 
(b) Capital expenditures (CAPEX) are the 
annual gross expenditures on fixed assets 
used in the R&D programmes of the 
organisa�on, i.e. on (i) land, buildings and 
other structures, and on (ii) vehicles, plant, 
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machinery and equipment. They are 
reported in full for the repor�ng period 
when they took place rather than registered 
as an element of deprecia�on. 

 
7.3.3 Sources of R&D funds are reported 
by the performers of research. The 
surveyed organisa�on reports the sums 
which it received or will receive from 
various sources for the performance of 
(intramural) R&D during the one-year 
repor�ng period. Funds received for R&D 
performed during earlier periods or for R&D 
not yet started are excluded. The categories 
of sources of R&D funds are: 
 
(a)  Within Singapore: 

(i) Private sector; 
(ii) Government sector; 
(iii) Ins�tutes of Higher Learning. 
 

(b)  Abroad: 
(i) Foreign-based companies; 
(ii) Foreign governments and 
interna�onal organisa�ons. 

 
7.3.4 All monetary amounts in this report 
are in Singapore dollars. Monetary amounts 
that are reported by survey respondents in 
foreign currency units are converted to 
Singapore dollars based on the average 
exchange rates for the relevant year, as 
published by the Monetary Authority of 
Singapore. 

7.4. INSTITUTIONAL CLASSIFICATION 
 
7.4.1 Sectors. The Survey classifies 
organisa�ons into four sectors: 
 
(a) Private sector. This comprises all 
business enterprises, excluding ins�tu�ons 
of higher learning. 

 
(b) Government sector. This comprises all 
government organisa�ons, but excludes the 
public ins�tu�ons of higher learning and the 
A*STAR research ins�tutes, which are 
classified under separate sectors. It includes 
all government ministries and statutory 
boards. 

 
(c) Ins�tutes of Higher Learning. This 
comprises ins�tu�ons of higher learning, 
including the universi�es and polytechnics. 

 
(d)  Public research ins�tutes. This comprises 
the A*STAR research ins�tutes. 
 
7.4.2 Industrial classifica�on. The 
enterprises in the private sector are further 
sub-classified into industry groups and 
subgroups according to their classifica�on 
by the Singapore Standard Industrial 
Classifica�on (SSIC) 2015 (Version 2018).  
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7.4.3 The enterprises in the private sector 
are also sub-classified by ownership and 
size: 
 
(a)    A company with at least 30% local equity 
is classified as a local company, and with less 
than 30% local equity a foreign company. 

 
(b) A local company is classified as a 
small/medium-sized enterprise (SME) if it 
sa�sfies the following criteria (following 
Enterprise Singapore), and a large enterprise 
(LE) otherwise: 
 

(i) Annual sales turnover of not more 
than $100 million; or  
(ii) Employment size of not more than 
200 workers. 

 
7.5. FUNCTIONAL DISTRIBUTION 
 
7.5.1 Type of R&D. Three types of R&D are 
dis�nguished: 
 
(a) Basic research is experimental or 
theore�cal work undertaken primarily to 
acquire new knowledge of the underlying 
founda�ons of phenomena and observable 
facts, without any par�cular applica�on or 
use in view.  
 
The performer of the research may not know 
about actual applica�ons when doing the 
research, and therefore does not have them 
in view: such research is basic according to 
the defini�on. Research that is undertaken 
with the goal of a broad range of applica�ons 
in the future, but which does not have a 
par�cular use in view, is basic according to 
the defini�on. 
 
Thus, two types of basic research are 
dis�nguished: 
 

(i) Pure basic research is carried out for 
the advancement of knowledge, without 
seeking long-term economic or social 
benefits or making any effort to apply 
the results to prac�cal problems or to 
transfer the results to sectors 
responsible for their applica�on.  

 
(ii) Strategic (or oriented) basic research 
is carried out with the expecta�on that it 
will produce a broad base of knowledge 
likely to form the basis of the solu�on to 
recognised or expected, current or 
future problems or possibili�es.  

 
(b) Applied research is also original 
inves�ga�on undertaken in order to acquire 
new knowledge. However, it is directed 
primarily towards a specific prac�cal aim or 
objec�ve. Applied research is undertaken 
either to determine possible uses for the 
findings of basic research or to determine 
new methods or ways of achieving specific 
and predetermined objec�ves. It involves 
considering the available knowledge and its 
extension in order to solve par�cular 
problems. The results of applied research 
are intended primarily to be valid for a single 
or limited number of products, opera�ons, 
methods or systems. Applied research gives 
opera�onal form to ideas. 
 
(c)   Experimental development is systema�c 
work, drawing on knowledge gained from 
research and prac�cal experience, that is 
directed to producing new materials, 
products and devices; to installing new 
processes, systems and services; or to 
improving substan�ally those already 
produced or installed. 
 
7.5.2 Fields of science and technology 
(S&T). The areas of R&D are classified by the 
following S&T fields: 
 
Natural sciences (excluding biological 
sciences) 

 Computer and related sciences 
[computer programming, computer 
studies, electronic data processing, 
informa�on sciences, system 
analysis, and areas related to 
so�ware development] 

 Physical sciences and mathema�cs 
[astronomy and space sciences, 
physics and related sciences] 

 Chemical sciences [chemistry and 
related sciences] 
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 Earth and related environmental 
sciences [geology, geophysics, 
mineralogy, meteorology, physical 
geography and other geosciences, 
other atmospheric sciences 
including climate research, 
oceanography, vulcanology, 
palaeoecology and related sciences] 

 
Engineering and technology 

 Civil and architecture engineering 
[architecture engineering, building 
sciences and engineering, 
construc�on engineering, municipal 
and structural engineering] 

 Mechanical engineering 
 Metallurgy and metal engineering 
 Aeronau�cal engineering 
 Marine engineering 
 Electrical and electronics 

engineering [electrical engineering, 
electronics, communica�on 
engineering and systems] 

 Computer engineering [hardware 
only] 

 Info-communica�on and media 
technology 

 Materials science and chemical 
engineering 

 Environmental engineering 
 Biomedical engineering 

 
Biomedical and related sciences 

 Basic medicine [anatomy, cytology, 
physiology, pharmacy, 
pharmacology, toxicology, 
immunology and 
immunohaematology, pathology, 
neuroscience] 

 Clinical medicine [anaesthesiology, 
paediatrics, obstetrics and 
gynaecology, internal medicine, 
surgery, den�stry, neurology, 
psychiatry, radiology, therapeu�cs, 
otorhinolaryngology, 
ophthalmology, oncology, geriatrics, 
cardiovascular, dermatology, 
urology, infec�ous diseases] 

 Health sciences [public health 
services, social medicine, hygiene, 
nursing, epidemiology] 

 Pharmaceu�cal sciences and 
manufacturing 

 Biological sciences [biochemistry, 
biology, biophysics, gene�cs, 
microbiology, molecular biology, 
bioengineering, bioinforma�cs] 

 Other related biomedical sciences 
 
Agricultural sciences, food sciences 
[Agronomy, agrotechnology, animal 
husbandry, fisheries, forestry, hor�culture, 
bacteriology related to animals, veterinary 
medicine, botany, zoology, food and other 
related sciences] 
 
Energy 
[Clean energy systems; solar energy; wind 
energy] 
 
Other areas 

 
7.6. OTHER DATA 
 
7.6.1 The following R&D-related data are 
also collected by the Survey: 
 
(a) Paten�ng ac�vi�es arising from R&D 
performed in Singapore: 

(i) Number of primary patent 
applica�ons during the repor�ng period. 
Only first filings of patent applica�ons 
are counted, and patent applica�ons for 
the same inven�on in more than one 
country are entered as one. 
(ii) Number of patent awards during the 
repor�ng period. Patent awards for the 
same inven�on in more than one 
country are entered as one. 
(iii) Number of patents owned as at the 
last day of the calendar year. 

 
(b) Revenue data:  

(i) Licensing revenue from patents and 
new technologies developed in 
Singapore; 
(ii) Sales revenue from commercialized 
products/processes a�ributed to R&D 
performed in Singapore. 
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(a) The following classifica�on data are also 
collected in the Survey: 

(i) Total number of employees; 
(ii) Total fixed assets; 
(iii) Total sales revenue over the one-
year repor�ng period; 
(iv) Informa�on on local and foreign 
equity in the company. 

(b) The industrial classifica�on of private 
sector enterprises by the SSIC 2015 (Version 
2018) is obtained from the Department of 
Sta�s�cs. 
 
7.6.3 The conven�on for repor�ng data 
such as sales revenue may differ across 
organisa�ons. 
 

 
7.6.2 For enterprises in the private sector, 

16 
Na�onal R&D Survey of Singapore 2018             



7.7 LIST OF ABBREVIATIONS: 
 
 

 
 
 

 
 
 

 

BERD Business Expenditure on R&D 
BMS Biomedical Sciences 
CAPEX Capital Expenditure 
CAGR Compound Annual Growth Rate 
EDB Economic Development Board 
FPGRS Full-�me Postgraduate Research Student 
FTE Full-�me Equivalence 
GDP Gross Domes�c Product 
GERD Gross Expenditure on R&D 
ICM Info-communica�on & Media Technology 
IPOS Intellectual Property Office of Singapore 
LE Large Enterprise 
OOE Other Opera�ng Expenditure 
PG Post Graduate 
PUBERD Public Expenditure on R&D 
R&D Research & Development 
RSE Research Scien�sts and Engineers 
SME Small & Medium Enterprise 
SSIC Singapore Standard Industrial Classifica�on 
S&T Science and Technology 
UEN Unique En�ty Number 
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8. METHODOLOGY 
 
8.1. METHODOLOGY 
 
8.1.1 The Na�onal Survey of R&D in 
Singapore is conducted under the Sta�s�cs 
Act (Chapter 317), which makes the 
submission of returns mandatory. Individual 
returns received are kept in confidence with 
the Sta�s�cs Act. The Act is available on the 
Singapore Department of Sta�s�cs’ website 
(www.singstat.gov.sg). 
 
8.1.2 The approach is to survey all 
organisa�ons that are known to perform 
R&D. A register of R&D performing 
organisa�ons is maintained. The Survey form 
is sent to the organisa�ons on the register. 
The register comprises all organisa�ons that 
had reported previously to the Survey that 
they performed R&D, a�er excluding those 
that subsequently reported that they did not 
perform R&D or ceased opera�ons. The 
register is updated annually through a 
Preliminary Survey of organisa�ons that are 
poten�ally performing R&D but are not on 
the register. The list of organisa�ons 
surveyed in the Preliminary Survey is 
compiled annually from various sources, and 
includes all companies that are in receipt of 
government R&D grants. 
 
8.2. RESPONSES 
 
8.2.1 The organisa�ons that reported to 
the Survey that they performed R&D in 2018 
comprised private sector enterprises, 
government organisa�ons, ins�tu�ons of 
higher learning and the public research 
ins�tutes. A total of 857 private sector 
enterprises reported that they performed 
R&D in 2018.  
 
8.2.2 12,940 survey forms were sent out in 
the Preliminary Survey. Subsequently, 1,473 
survey forms were sent out to private sector 
enterprises in the 2018 register of R&D-
performing organisa�ons. From these, 857 
private sector enterprises (58.2%) reported 
that they performed R&D in 2018, 466 
(31.6%) reported that they did not perform 

R&D in 2018 or had ceased business 
opera�ons, and 150 (10.2%) did not respond 
or provided incomplete / late submissions.  
 
8.2.3 In 2018, the top 150 private sector 
enterprises (by R&D expenditure in 2017) 
accounted for 83% ($4.7_billion) of private 
sector R&D expenditure. 145 (96.7%) 
reported that they performed R&D in 2018 
and their returns were either reported 
under their own name or under a parent or 
subsidiary and 5 (3.3%) reported that they 
did not perform R&D in 2018 or had ceased 
business opera�ons.  
 
8.2.4 100% of all the government 
organisa�ons, ins�tu�ons of higher learning 
and public research institutes that were 
surveyed in 2018 responded. 
 
8.3. CONVENTIONS 
 
8.3.1 The repor�ng period of the Survey is 
one year in length. The actual period may 
vary across Survey respondents but it would 
usually be the calendar or fiscal year. 
 
8.4. HISTORICAL NOTES 
 
8.4.1 The Na�onal Survey of R&D in 
Singapore was conducted by the Singapore 
Science Council on a triennial basis from 
1978 to 1987. Since 1990, it has been 
conducted and published annually by the 
Agency for Science, Technology and 
Research (formerly the Na�onal Science and 
Technology Board). 
 
8.4.2 Postgraduate research students (at 
the master degree and PhD levels) have 
been reported as R&D manpower only since 
the 2000 Survey. In the 2000 Survey, both 
full-�me and part-�me postgraduate 
research students were counted. Since the 
2001 Survey, only full-�me postgraduate 
research students (FPGRSs) have been 
included. 
 
8.4.3 In 2000 and 2001, the Survey 
published data on patents applied and 
awarded that combined data from the 
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Survey with data from the public databases 
of the Intellectual Property of Singapore 
(IPOS). Specifically, the published data 
combined the paten�ng data of the Survey 
respondents with the paten�ng data in the 
IPOS databases of locally-based companies 
(and individuals) that were not among the 
Survey’s respondents. (The IPOS data 
contributed an addi�onal 128 patents 
applied and 46 patents awarded in 2000, and 
an addi�onal 193 patents applied and 51 
patents awarded in 2001.) Since 2002, the 
Survey publishes only the paten�ng data of 
Survey respondents. 
 
8.4.4 Since the 2002 Survey, (a) the 
industrial classifica�on of enterprises in the 
private sector by industry groups was revised 
to ensure overall consistency of the 
classifica�ons with SSIC 2000 and to align the 
defini�ons of the industry groups in the 
manufacturing industries with EDB’s new 
defini�ons; (b) basic research in the private 
sector was not sub-classified into the 
subtypes of pure and strategic basic research; 
(c) “licensing revenue from acquired patents 
and new technologies” and “sales revenue 
from commercialised products and 
processes a�ributed to R&D performed in 
Singapore within the last 2 years” ceased to 
be published; (d) the Survey asked 
addi�onally for the age group and gender of 
R&D manpower to be reported; (e) the 
Survey included “computer engineering”, 
“info-communica�on & media technology”, 
“biological sciences”, “basic medicine”, 
“clinical medicine”, “health sciences”, 
“pharmaceu�cal sciences & manufacturing” 
and “other biomedical related sciences” as 
disaggregated op�ons under the fields of 
science & technology category for both 
researchers and R&D expenditure; and (f) 
the Survey asked for the disaggrega�on of 
reported R&D expenditure in each field of 
science & technology by the type of R&D. 
 

8.4.5 Prior to 2005, the classifica�on of 
survey respondents from the private sector 
was based on the Singapore Standard 
Industrial Classifica�on (SSIC) 2000. In 2005, 
it was updated to SSIC 2005, in 2010, to SSIC 
2010, in 2015, to SSIC 2015, and in 2017, to 
SSIC 2015 (version 2018). In 2017, the 
aggrega�on of manufacturing ac�vi�es into 
the EDB-defined manufacturing subsectors 
was also updated with EDB’s revised 
classifica�on. These revisions have some but 
limited impact on the comparability of the 
published R&D sta�s�cs in the 2017 survey 
report rela�ve to those in the preceding 
survey reports.  
 
8.4.6 Hitherto, organisa�ons which were 
known to have performed R&D in the survey 
period, but which did not submit a survey 
return or submi�ed an incomplete survey 
return, have been excluded from the 
published survey results. With effect from 
the 2006 survey report, such organisa�ons 
would be captured in the published survey 
results through a mechanism of imputa�on, 
where this is feasible. The imputed data 
would be based on the previous year’s 
survey returns and/or the current year’s 
incomplete returns. The impact on the 
published sta�s�cs was marginal 
considering the survey already had a high 
response rate.  
 
Imputa�on was used for 15 (1.0%) of the 
1,565 en��es surveyed in 2018.  
 
8.4.7 With effect from the 2007 Survey, 
an exercise would be undertaken on a yearly 
basis to update any changes made by the 
Department of Sta�s�cs to an organisa�on’s 
Unique En�ty Number (UEN) which could in 
turn impact its SSIC code. This is to capture 
any changes in the organisa�on’s core 
ac�vity so as to ensure that the organisa�on 
is placed in the correct industry classifica�on. 
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