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FOREWORD 

As the lead agency tasked to monitor the country’s science, technology and 
innovation activities particularly research and development, the Depart-
ment of Science and Technology (DOST) has carried out nationwide surveys 
to collect data on financial and human resources devoted to R&D.  The first 
surveys were conducted in the 1980s and continued up to the present cov-
ering government, academe, and private non-profit institutions.   DOST also 
collected private sector R&D data from the Philippine Statistics Authority to 
provide an aggregate picture of R&D in the country.  The resulting statistics 
are relevant inputs for setting R&D directions and priorities and for formu-
lating better science and technology policies and programs.  These were 
documented in the Compendium of S&T Statistics which is updated after 
every conduct of R&D survey.  It includes disaggregation by sector, socio-
economic objectives, funding sources, field of S&T, educational attainment 
of R&D personnel and regional classifications, R&D indicators and trends. 

Great improvements were seen in trends in R&D expenditure levels from 
the 1980s up to 2013.  From an average R&D expenditures recorded at only 
P590 million in the 1980s the R&D expenditures now amounted to P15.915 
billion.  This represented over 25 folds growth in a span of 40 years.   In 
terms of the number of researchers, from an average of 5,825 researchers 
in the 1980s, it grew to 26,495 in 2013, representing 355% increase.    While 
the absolute values of R&D expenditures grew over the years, their equiva-
lent shares to GDP remained almost constant at 0.14%.  DOST, therefore, 
encourages all sectors to do R&D activities in order to move to higher levels 
of productivity and competitiveness.    

This compendium also includes data on the ranking of the Philippines in 
World Economic Forum’s Innovation Index.   The country consistently im-
proved its ranking from its 111st place out of 140 countries in 2010 to 48th in 
2015, climbing 63 notches in the innovation ladder in a span of 5 years.   
This improvement could be attributed to several big and high quality R&D 
projects of DOST in the past 5 years.   

This publication serves as an update of the  

Compendium  of S&T Statistics  

dated July 2012 
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 Report on the R&D Expenditures and Human Resources 
and Updates on R&D Indicators in the Philippines, 2013 

 

Introduction  
 

1. R&D statistics, usually measured in terms of expenditures and human 
resources, are among the standard statistical indicators that are used 
worldwide to measure the state of science and technology in any coun-
try.   R&D statistics are among the key indicators of technology achieve-
ment and competitiveness.  Policy makers use R&D statistics as basis 
for setting R&D directions and priority areas as well as for formulating 
better science and technology policies and programs.    Updated, reli-
able and accurate R&D statistics are therefore important for policy de-
cisions on S&T.  

2. In the Philippines, the Department of Science and Technology (DOST) is 
tasked to monitor the country’s S&T activities particularly research and 
development efforts.  This is carried out through the conduct of nation-
wide surveys to collect data on financial and human resources in re-
search and development.  Since 2002, the DOST surveys adopted the 
guidelines based on the OECD Frascati Manual which includes standard 
concepts and definitions and covered government, higher education 
and private non-profit institutions.  To obtain a complete picture of 
R&D spending for the country, DOST arranged with the National Statis-
tics Office (NSO, now PSA) to collect private industry R&D data  through 
their Annual Survey of Philippine Business and Industry (ASPBI).     

                             
Results of the 2013 Survey  
 
Human Resources in R&D  
 

3. In 2013, the Philippines had a total of 36,517 R&D personnel.  This is 
more than double or 102% of its number of 18,110 in 2011.    Inspec-
tion of data revealed that this increase could be attributed to the pri-
vate industry   sector which posted an increase of 237% based the cen-
sus done by PSA through its ASPBI.    Broken down by sectoral distribu-
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tion,  the private industry sector had more than half or 61% of the total  
number of R&D personnel while the higher education sector, both pub-
lic and private higher education institutions, had 28%, the government 
had 10% and the lowest with only 1% came from private non-profit in-
stitutions.  Within the higher education sector alone,  three-fourths or 
75% were employed in public HEIs or state universities and colleges 
(SUCs).  (Table 1).         

4. R&D personnel are categorized into researchers, technicians and auxil-
iary personnel.  It is interesting to note that the researchers who are 
the main movers or implementers of R&D comprised the bulk of the 
total number of R&D personnel in three sectors - government, higher 
education and private non-profit institutions.  In 2013, almost three-
fourths (73 %) or 26,495 worked as researchers, 9% or 3,377 worked as 
technicians and 17% or 6,378 worked as auxiliary personnel (Table 2).  
The figures also show that almost half (47% or 12,473) of the research-
ers in the country were based in higher educational institutions (HEIs) 
and government institutions while 52% or 13,843 were from private 
industry and 1% from private non-profit institutions.  Within the higher 
education sector the majority or three-fourths (75%) of researchers 
were based in the public HEIs while only 25% were from private HEIs 
(Table 4). 

5. The profile of researchers in terms of sex, age, educational attainment 
and field of research work is shown in Table 5g.    In 2013, the govern-
ment sector had 2,965 researchers distributed as 45% male and 55% 
female.   Majority of researchers or 928 were in ages ranging from 51 to 
60 years old, while more or less an equal number of 560 to 590 re-
searchers were in the age brackets of 20-30yrs old, 31-40 yrs old and 41
-50 yrs old and a few numbering 183 were  above 60yrs old.  In terms  
of educational attainment, majority or 48% had baccalaureate degrees, 
29% had MS/MA degrees, 6% had PhDs,  and 15% had post BS/BA diplo-
mas.   Half (50%) of the researchers had worked on agricultural science 
researches, 14% researched on engineering and technology field, 17% 
on natural sciences, 12% had engaged on medical sciences and 6% on 
social sciences and humanities. (Table 5g) 

6. The public HEI sector had a total of 7,144 researchers, predominantly 
female (57%).  Public HEI researchers were better educated with 12% 
having PhDs, 41% with MS/MA degrees, 20% had BS/BA degrees and 
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7% with Post BS/BA degrees.    Majority or 24% had researches in natu-
ral sciences, 20% in agricultural sciences, 12% engaged in engineering 
and technology, 8% engaged in medical sciences, 8% in social sciences 
and 11% in humanities.   

7. On the other hand, in the private HEI sector with a total of 2,364 re-
searchers, 51% were female  and 49% were male. Just like the public 
HEI sector, private HEI had more researchers having PhDs (31%) and 
MS/MA degrees (42%).   Majority or 28%  had researches on social sci-
ences, 21% had researches on engineering and technology, 17% on 
natural sciences and 9% on medical sciences.  

8. In the private non-profit sector with 179 researchers, predominant 
were females (61%).  Most of the researchers had MS/MA degrees 
(36%), BS/BA holders comprised 30% and PhD holders, 19%.  Most of 
the researchers had worked in the fields of natural and social sciences.   

9. The distribution of researchers by regional classification and sector of 
performance is shown in Table 6g.  In general, more than one-third 
(34%) of the researchers in all the four sectors were based in the NCR.    
In the government sector one half (50%) were based in NCR followed by 
region 3 and Region 4A with 7% and 6% respectively.  In the public HEIs, 
majority of researchers (31%) were based in Region 4A, followed by  
NCR (18%) and Region 6 (7%).   In the private HEIs, the top three in 
number of researchers were based in NCR with 32%, followed by Re-
gion 11 (14%) and Region 2 (10%)    In the private non-profit sector, ma-
jority (86%) of their researchers were also based in the NCR.   Among all 
regions, ARMM had the lowest number of R&D personnel with only 
115.   The data indicate that the R&D activities in the country were still 
mostly done in the NCR  and CALABARZON.   

 

Financial Resources in R&D 

10. In 2013, the total national R&D expenditures amounted to ₱15.915 bil-
lion .  This represented an increase of 40% from its level of ₱13.384 bil-
lion in 2011.  Of this total, the private industry sector contributed more 
than one-third (36%) of the total. This is followed by the higher educa-
tion sector   (public and private) which spent 34% or ₱5.366 billion.  
Within the higher education sector, the public HEIs dominated research 
spending with 89% of the total value of R&D in the sector.  The govern-
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ment contributed 30% or P4.732 billion.   The   private non-profit sector 
incurred the lowest R&D expenditures amounting to only ₱131 million 
or 0.82%.   (Table 7) 

11. The R&D expenditures by source of funds is shown in Table 8g.    In the 
government sector, of the total R&D expenditures in 2013, 52% of ex-
penditures incurred were financed through the government’s own 
budgets while 44% were sourced from other government funds for R&D.   
In public HEIs, the bulk of funding or 74% were financed from other gov-
ernment sources and 2% were from foreign contributions.   For the pri-
vate HEIs, of the ₱555 million spent for R&D, almost three-fourths (71%) 
were financed through their own institution budgets, 17% came from 
government funds while 11% came from foreign sources.  On the other 
hand, in private non-profit institutions, more than one-third (39%) was 
sourced from foreign sources, and the rest with about equal shares of 
28% and 29% were sourced from their own budgets and private sources 
respectively.   Private industry expenditures were sourced from their 
respective company funds.  

12. In terms of growth, the government sector exhibited the highest growth 
in R&D spending in 2013 more than double  (170%) of its  level of expen-
ditures in 2011.  In fact its R&D expenditures picked up speed from its 
level in 2009.  The higher education sector also registered a growth of 
32% from its 2011 level.  While the   private industry contributed the   
highest share among sectors, its growth rate only slightly increased by 
3%.   For the private industry sector, R&D cost estimates were based on 
PSA data taken from the 2012 ASPBI survey.  For 2013, the amount of 
R&D expenditures incurred by the private industry was estimated at P 
5.686 billion.    

13.  Analysis of the funding pattern of R&D expenditures is shown in Figure 
8g.   In 2013, private funds sources comprised 37% of the total R&D 
funds amounting to P5.9 billion.   Government funds (government insti-
tutions, other government funds including funds of public HEIs) contrib-
uted 58% or ₱9.242 million.   Out of the total government funds 62%  
was given out as grants.  Of the government grants 36% was granted to 
government R&D institutions 62% was granted to state universities and 
colleges, 2% was given to private universities, and 0.1% to private non-
profit institutions.   The rest of the funds from the government were 
from own budgets of R&D institutions and SUCs.  
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14. R&D activities were also classified according to their socio-economic 
objectives (SEO).    Classification by SEO has relevance on the priorities 
given by the country in the different areas of concern such as agricul-
ture, environment, health, energy and others (Please see Table 9g).   
Only the data from government, HEIs, and private non-profit sectors 
have been classified.  Overall, in 2013 the top three (3) socio-economic 
objective of R&D were: for agricultural production and technology 
with a total of P3,096 million (30%) of total for 3 sectors; for explora-
tion & exploitation of the earth, P2,205 million (22%); and access to 
information and knowledge with expenditures amounting to P1,111 
million (11%).       For the control and care of environment only  P728 
million (7%) was spent, for protection and improvement of human 
health P572 million (6%) and industrial production and technology 
P548 million (5%).    

15. Table 9g also shows the top socioeconomic objective (SEO) of R&D 
activities under each sector.  In government R&D, the priority SEO 
which got the highest funding was for agriculture production and tech-
nology with P2.1 billion (44%); in public HEIs, the priority SEO was for 
the exploration and exploitation of the earth with P2.2 billion (45%), in 
private HEIs, the top SEO was for social structures and relationships 
with P172 million (31%), and in private non-profit, the top SEO was for 
the care and control of environment with P68 million or 52% of total 
for the sector.  

16. For an aggregate picture of the country’s R&D spending it is also im-
portant to look into the private industry sector R&D and how R&D 
money were allocated according to type of industry.   Table 10 shows 
the R&D spending for 2003, 2005, 2006, 2008, 2009, 2010 and 2012, 
the years when PSA conducted their ASPBI surveys.  No surveys were 
conducted in some years due to budgetary constraints.  From  ₱4.018 
billion spent for R&D in 2003, gradual increases were registered 
through the period and reached to ₱5.4 billion in 2012.  Highest re-
corded increase was in 2008 at P7.4 billion but the amount went down 
in 2009.   Through all the years, the private industry sector’s R&D ac-
tivities were mostly focused in the manufacturing industry, taking up 
the biggest share of more than two-thirds (69%) on the average of the 
total R&D spending in the sector.    
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17. The regional distributions of R&D expenditures for all the four sectors 
are shown in Table 11g.  In 2013,  in general, the National Capital Re-
gion (NCR) lead all the rest of the regions with expenditures amounting 
to ₱8.1  billion or around one-half (51%) of the total R&D expenditures 
in the country.   Second was Region 4A with P4.8 billion or 30%, in the 
third place was Region 3 with P766 million or 5%.  Region 10 took up 
the fourth with P584 million or 4%.   The rest had small shares with the 
ARMM having the lowest R&D expenditures amounting to only P7.9 
million.   R&D intensity ratios for each region are shown in Table 12f. 

 

R&D Indicators 
 
18. R&D statistics remain to be the core data that are used to gauge the 

state of S&T development in a country.   The common R&D indicators 
are:  1) the number of R&D personnel per million population; 2) the 
number of researchers per million population; and the proportion of 
national R&D expenditures to the country’s gross domestic product 
(GDP).    A summary of R&D indicators are shown in Table 13a.  In 2013,  
the Philippines’ gross national expenditures on R&D as percentage of 
GDP is 0.14%.  Based on headcount, the number of R&D personnel per 
million of population reached 372 and researchers (less technicians and 
auxiliary personnel) per million population totaled 270.   The Public to 
Private R&D expenditure ratio is 60:40.   Public R&D includes govern-
ment and public/ state universities while Private R&D includes private 
industries, private universities and private non-profit institutions.   R&D 
expenditures per researcher was estimated at P601 thousand per re-
searcher.   

19. The Philippines is still under-investing in R&D.  It lags behind other 
countries in the ASEAN region.   To see how the country fared in com-
parison with other ASEAN countries, comparative R&D indicators 
among the ASEAN members are shown in Table 14.   The year of latest 
available data are shown for each ASEAN country.  Based on the table, 
Singapore (2012) was highest in terms of the ratio of gross R&D expen-
ditures (GERD)  to GDP and number of researchers per million popula-
tion having a GERD to GDP ratio of 2.10% and 7,252 researchers per 
million population; Malaysia (2012) came second with GERD to GDP 
ratio of 1.13% and 2,593 researchers per million population; third is 
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Thailand (2011) with a GERD to GDP ratio of 0.39% and 765 researchers 
per million population; Vietnam (2002) had 0.19% GERD to GDP ratio 
with 1,178 researchers;  Myanmar  0.16% GERD to GDP with 97 re-
searchers per million population; Indonesia reported a GERD to GDP 
ratio of 0.08% with 173 researchers per million population.  The rest of 
the ASEAN countries had R&D Expenditures to GDP ratios below 0.1% 
and less than 60 researchers per million population although Brunei 
Darusalam  (2003) had 686 researchers per million population. 

20. It is interesting to also look closely on private sector.   A higher private 
industry share in R&D spending would be a good indicator of improving 
competitiveness and productivity.  In 2013, the Philippine share of pri-
vate R&D expenditures to gross R&D expenditures was 40%.   In other 
ASEAN countries private industry shares were:  Singapore, 61%; Malay-
sia, 64%; Thailand, 51%; Indonesia, 26%; Vietnam, 26%; Lao PDR,  37% 
and the rest of ASEAN economies had below 10%.    

 
Trends in Gross R&D Expenditures and ratio to Gross Domestic Product 

 
21. Figure 11c shows the trend of the growth of Gross R&D Expenditures 

from 2002 to 2013.  Higher growth rates were registered in 2011 and 

2013.  The same chart shows the level in terms of percentage share of 

R&D expenditures to the country’s GDP.  While the absolute values of 

R&D expenditures grew over the years, their equivalent shares to GDP 

remained almost constant at 0.14%.  

22. In terms of Public vs. Private R&D expenditures classifications, this is 

illustrated in Figure 11a.  Public R&D expenditures comprise govern-

ment and public HEIs while private expenditures comprise private in-

dustries, private HEIs and private non-profit institutions.   The growth 

trend of public expenditures accelerated starting 2011 and 2013 from 

the 2009 level and private expenditures showed gradual increases from 

2002 to 2013.     
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Implications of R&D Survey Results 

23. While the absolute figures in terms of R&D expenditures of the coun-

try continued to increase over the years,  the growth rates were slow, 

averaging only 10% annually.   The current ratio of 0.14% R&D expen-

ditures to GDP is very low compared to ASEAN countries like Singa-

pore, Malaysia and Thailand.   There is a need to encourage greater 

R&D investments from all sectors.     

24. The country’s number of R&D personnel and researchers in particular 

was lower compared to many of ASEAN countries.  Government should 

pay closer attention to establishing a more conducive environment to 

create more job opportunities for researchers such as giving more in-

centives or higher salaries to attract more S&T professionals into re-

search.   Science and engineering scholarships should likewise be in-

creased.   Upgrading of R&D facilities in universities and government 

R&D institutions would be most useful in attracting more researchers.    

25. It has been reported that the Philippines improved its ranking in inno-

vation index.   In the World Economic Forum’s Innovation ranking of 

countries, the country consistently improved its ranking from 2010 to 

2015.   From its 111st rank out of 140 countries in 2010, it rose to 94th 

place in 2012, 69th in 2013, 52nd in 2014 and finally to 48th in 2015, 

climbing 63 notches in the innovation ladder in a span of 5 years.  

These rankings were based on perception surveys of private business 

leaders.  They indicate DOST’s improving visibility especially to the pri-

vate industry sector.   In the past five years from 2010 to present, 

DOST has embarked on new programs like Nationwide Operational 

Assessment of Hazards (NOAH), Centrally-powered Hybrid Electric 

Road Train, Philippine DREAM and LIDAR project, Philippine MI-

CROSAT, Advanced Device and Materials Testing Laboratory 

(ADMATEL), Electronic Products Development Center (EPDC), Die and 

Molds Solution Center and Small Enterprise Technology Upgrading 

Center (SETUP) which all cater to the public and private industry in par-

ticular.   The past five years had shown improvements of public sector 
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R&D which could be attributed to several big and high quality R&D 

projects of DOST.  

Recommendations to Improve and Sustain R&D Data Collection 

26. Timeliness of R&D statistics has always been a problem.  Collection of 

R&D data from respondent institutions took too long.   The DOST en-

courages all sectors to provide data and participate in its biennial R&D 

surveys.   There is need also to enhance the monitoring capacity of 

DOST regional offices and train its staff.   

27. It would be good to commission a study on the R&D behavior and em-

ployment of R&D personnel of private companies including the factors 

that influence them to do R&D.  Based on PSA data, while private sec-

tor R&D expenditures registered an annual average growth of 6% from 

2002 to 2012, the number of R&D personnel recorded a big leap 

(256%) in 2012.   It is possible that the R&D personnel reported by pri-

vate companies are those who were also involved in S&T-related ac-

tivities like product testing, equipment calibration, standardization and 

quality control and other post-R&D innovation activities.  

28. Innovative approaches in collection of R&D data must be considered 

such as through the Unified Account Codes Structure implemented by 

DBM which includes R&D budgets by all government agencies and 

public HEIs.  Accounting of funds utilized for R&D by public institutions 

would facilitate collection of data on R&D expenditures.   
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2002 2003 2005 2007 2009 2011 2013

Researchers 90 108 125 130 142 149 270 

R&D 
Personnel 

116 165 165 165 181 191 372 

0

50

100

150

200

250

300

350

400

n
u

m
b

e
r 

p
e

r 
m

il
li

o
n

 p
o

p
u

la
ti

o
n

Figure 10. Trends of R&D Personnel and Researchers 
per Million Population 
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Table 19.  IMD’s Overall World Competitiveness Ranking  

Country 

2010 2011 2012 2013 2014 2015 

R A N K  

53 Countries 55 55 57 58 59 

China 18 19 23 21 23 22 

India 31 32 35 40 44 44 

Indonesia 35 37 42 39 37 42 

Japan 27 26 27 24 21 27 

Korea, Rep. 23 22 22 22 26 25 

Malaysia 10 16 14 15 12 14 

Philippines 39 41 43 38 42 41 

Singapore 1 3 4 5 3 3 

Taiwan 8 6 7 11 13 11 

Thailand 26 27 30 27 29 30 
Source: International Institute for Management Development (IMD) World Competitiveness Yearbook 2010-

Notes:  The World Competitiveness rankings are based on four main factors: a) Economic performance, b) 
Government efficiency,  c) Business efficiency, and d) Infrastructure.  In turn, each of these factors are divided 
into sub-factors which highlight every facet of the areas analyzed.  The technological and scientific infrastruc-
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Research and Development (R&D) is defined as comprising creative work undertaken 

on a systematic basis in order to increase the stock of knowledge, including knowl-

edge of man, culture and society, and the use of this stock of knowledge to devise 

new applications. This definition is based on UNESCO and OECD. 

The basic criterion to distinguish R&D from related activities is the presence of 

an appreciable element of novelty and the resolution of scientific and/or techno-

logical uncertainty, i.e. when the solution to a problem is not readily apparent to 

someone familiar with the basic stock of common knowledge and techniques for 

the area concerned.  (2002 OECD Frascati Manual) 

R&D Personnel is defined as all the persons employed directly on R&D as well as those 

providing direct services such as R&D managers, administrators and clerical staff. 

R&D personnel are classified in four sectors of performance: business enterprise 

sector, government sector, higher education sector and the private non-profit 

sector. The reference population is the total employment. R&D personnel are clas-

sified into three categories: researchers; technicians and auxiliary personnel.    

 

Classification of R&D Personnel by Occupation 

Researchers are professionals engaged in the conception or creation of new knowledge, 

products, processes, methods and systems and also in the management of the 

projects concerned. Managers and administrators engaged in the planning and 

management of scientifc and technical aspects of a researcher’s work also fall in 

this category. Postgraduate students at the PHD level engaged in R&D should be 

considered as researchers. They typically hold basic university degrees while 

working towards the PHD.  

Technicians and equivalent staff are persons whose main tasks require technical 

knowledge and experience in one or more fields of engineering, physcal and life 

sciences and humanities. They participate in R&D by performing scientific and 

technical staff involving the concepts and operational methods, normally under the 

supervision of researchers. Equivalent staff performs the corresponding R&D 

staff under the supervision of researchers in the social sciences and humanities. 

Their tasks include: carrying out bibliographic searches and selcting relevant ma-

terial from archives and libraries; preparing computer programmes; carrying out 

experiments, tests, analyses; preparing materials and equipments for experiments, 

tests, analyses; recording measurements, making calculations and preparing charts 

and graphs; carrying out statistical surveys and interviews. 

Auxiliary Personnel or Other Supporting Staff includes skilled and unskilled crafts-

men, secretarial and clerical staff participating in R&D projects or directly associ-

ated with such projects. Included in this heading are all managers and administra-

tors dealing mainly with financial and personnel matters and general administration 

in so far as their activities are direct service to R&D. 
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Fields of Science & Technology 

Natural Sciences – include mathematics [pure mathematics, applied mathematics; statistics 

and probability]; computer science and information sciences [computer sciences, infor-

mation science and bioinformatics (software development only; hardware development 

should be classified with the engineering fields)]; physical sciences [ atomic, molecular 

and chemical physics (physics of atoms and molecules including collision, interaction and 

radiation; magnetic resonances; Mossbauer effect); condensed  matter physics 

(including formerly solid state physics, superconductivity); particle and field physics; 

nuclear physics; fluids and plasma physics (including surface physics); optics (including 

laser optics and quantum optics); acoustics; astronomy (including astrophysics, space 

science)]; chemical sciences [ organic chemistry, inorganic and nuclear chemistry; 

physical chemistry, polymer science, electrochemistry (dry cells, batteries, fuel cells, 

corrosion metals, electrolysis); colloid chemistry; analytical chemistry]; earth and 

earth related environmental sciences [geosciences, multidisciplinary; mineralogy, palae-

ontology, geochemistry and geophysics; physical geography; geology, volcanology, envi-

ronmental sciences; meteorology and atmospheric sciences; climatic research; oceanog-

raphy, hydrology and water resources]; biological sciences [cell biology, microbiology, 

virology, biochemistry and molecular biology; biochemical research methods; mycology; 

biophysics; genetics and heredity; reproductive biology; developmental biology; plant 

sciences, botany; zoology, ornithology, entomology, behavioral science biology; marine 

biology, freshwater biology, limnology; ecology, biodiversity conservation; biology 

(theoretical, mathematical, thermal, cryobiology, biological rhythm), evolutionary biol-

ogy and other biological topics]; other natural sciences.  

Engineering and Technology – include civil engineering [civil engineering; architecture engi-

neering; construction engineering, municipal and structural engineering; transport engi-

neering]; electrical engineering, electronic engineering, information engineering 

[electrical and electronic engineering; robotics and automatic control; automation and 

control systems; communication engineering and systems; telecommunications; com-

puter hardware and architecture]; mechanical engineering [mechanical engineering; 

applied mechanics; thermodynamics; aerospace engineering; nuclear related engineer-

ing; audio engineering, reliability analysis]; chemical engineering [chemical engineering 

(plants, products); chemical process engineering]; materials engineering [materials engi-

neering; ceramics; coating and films; composites (including laminates, reinforced plas-

tics, cements, combined natural and synthetic fibre fabrics; filled composites); paper 

and wood; textiles; including synthetic dyes, colors, fibres]; medical engineering 

[medical engineering; medical laboratory technology (includes laboratory samples analy-

sis]; environmental engineering [environmental and geological engineering; geotechnics; 

petroleum engineering (fuel, oils), energy and fuels; remote sensing; mining and mineral 

processing; marine engineering, sea vessels; ocean engineering]; industrial biotechnol-

ogy [industrial biotechnology; bioprocessing technologies (industrial process relying on 

biological agents to drive the process) biocatalysts, fermentation; bioproducts 

(products that are manufactured using biological materials as feedstock) biomaterials, 

bioplastics, biofuels, bio-derived bulk and fine chemicals, bio-derived novel materials]; 

nano-technology [nano-materials (production and properties); nano-processes 
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(application on nano-scale)]; other engineering and related technologies [food and bev-

erages; other engineering and technologies].  

Agricultural Sciences – include agriculture, forestry, and fisheries  [agriculture; forestry; 

fishery; soil science; horticulture, viticulture; agronomy, plant breeding and plant pro-

tection]; animal and dairy science [animal and dairy science; husbandry and pets]; vet-

erinary science; agricultural biotechnology [agricultural biotechnology and food bio-

technology; GM technology (crops and livestock), livestock cloning, marker assisted 

selection, diagnostics (DNA chips and biosensing devics for biopharming; agricultural 

biotechnology related ethics]; other agricultural sciences.  

Medical Sciences – include basic medicine [anatomy and morphology; human genetics; immu-

nology; neurosciences (including psychophysiology); pharmacology and pharmacy; me-

dicinal chemistry; toxicology; physiology (including cytology); pathology]; clinical medi-

cine [andrology; obstetrics and gynecology; pediatrics, cardiac and cardiovascular sys-

tems; peripheral vascular disease; hematology; respiratory systems; critical care medi-

cines and emergency medicine; anesthesiology; orthopedics; surgery; radiology, nuclear 

medicine and medical imaging; transplantation; dentistry, oral surgery and medicine; 

dermatology and venereal diseases; allergy; rheumatology; endocrinology and metabo-

lism (including diabetes; hormones); gastroenterology and hepatology; urology and ne-

phrology; oncology; ophthalmology; otorhinolaryngology; psychiatry; clinical neurology; 

geriatrics and gerontology; general and internal medicine; other clinical medicine sub-

jects; integrative and complementary medicine (alternative practice system)]; health 

sciences [health care sciences and services (including hospital administration, health 

care and financing); health policy and services; nursing, nutrition, dietetics; public and 

environmental health; tropical medicine; parasitology; infectious diseases; epidemiol-

ogy; occupational health; sports and fitness sciences; social biomedical sciences 

(includes family planning, sexual health, psycho-oncology, political and social effects of 

biomedical research); medical ethics; substance abuse]; medical biotechnology [health 

related biotechnology; technologies involving the manipulation of cells, tissues, organs 

or the whole organism (assisted reproduction); technologies involving identifying the 

functioning of DNA, proteins and enzymes and how they influence the onset of disease 

and maintenance of well-being (gene-based diagnostics and therapeutic interventions 

(pharmacogenomics, gene-based therapeutics); biomaterials (as related to medical 

implants, devices, sensors); medical biotechnology related ethics]; other medical sci-

ences.  

Social Sciences – include psychology [including human – machine relations); psychology, 

special (including therapy for learning, speech, hearing, visual and other physical and 

mental disabilities]; economics and business [economics, econometrics; industrial rela-

tions; business and management]; educational sciences [education, general; including 

training, pedagogy, didactics; education, special (to gifted persons, those with learning 

disabilities)]; sociology [sociology; demography; anthropology, ethnology; social topics 

(women’s and gender studies; social issues; family studies, social work)]; law [law, 

criminology, penology]; political science [political science; public administration; organi-

zation theory]; social and economic geography [environmental sciences (social aspects); 

cultural and economic geography; urban studies (planning and development); transport 
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planning and social aspects of transport)]; media and communication [journalism; infor-

mation science (social aspects); library science; media and socio-cultural communication]; 

other social sciences [social sciences, interdisciplinary; other social sciences].  

Humanities – include history and archaeology; languages and literature [general language 

studies; specific languages; general literature studies; literary theory; specific litera-

tures; linguistics]; philosophy, ethics and religion [philosophy, history and philosophy of 

science and technology; ethics (excepts ethics related to specific subfields); theology; 

religious studies]; arts (arts, history of arts, performing arts, music) [arts, art history, 

architectural design; performing art studies (musicology, theater science, dramaturgy); 

folklore studies; studies on films, radio and television]. 

  

R&D Expenditure - is defined based on the “accrual” approach as expense or cost incurred by 

a particular R&D institution or unit in implementing the R&D project/activity during a 

specific reference period. It includes all expenses or costs that are paid/payable/

committed/obligated, whatever the source of funds. R&D expenditures are classified 

into: personal services; maintenance and other operating expenses; and capital outlay. 

  

Source of Funds 

Institution’s Own Funds – refer to institution’s own budget 

Government Funds – refer to funds provided by government institutions/agencies 

Private Funds – refer to funds provided by private institutions/individuals 

Foreign Funds – refer to funds provided by international organizations and bodies, foreign 

firms or individuals 

  

Distribution by Socio-economic Objectives 

Exploration and exploitation of the earth  -  covers research with objectives related to the 

exploration of the earth’s crust and mantle, seas, oceans and atmosphere, and research 

on their exploitation.  It also includes climatic and meteorological research, polar explo-

ration and hydrology.  Not included: research on pollution, soil improvement and land use 

and fishing. 

Infrastructure and general planning of land-use  - covers research on infrastructure and 

land development, including research on the construction of buildings.  More generally, 

this covers all research relating to the general planning of land use.  This includes re-

search into protection against harmful effects in town and country planning but not re-

search into other types of pollution. 

Control and care of the environment  -  covers research into the control of pollution, aimed 

at the identification and analysis of the sources of pollution and their causes, and all 

pollutants, including their dispersal in the environment and effects on man, species 

(fauna, flora, micro-organisms) and biosphere.  Development of monitoring facilities for 
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the measurement of all kinds of pollution is included.  The same is valid for the elimi-

nation and prevention of all forms of pollution in all types of environment. 

Protection and improvement of human health - covers research aimed at protecting, 

promoting and restoring human health, broadly interpreted to include health aspects 

of nutrition and food hygiene.  It ranges from preventative medicine, including all 

aspects of medical and surgical treatment, both for individuals and groups, and the 

provision of hospital and home care, to social medicine and pediatric and geriatric 

research. 

Production, distribution and rational utilization of energy - covers research into the 

production, storage, transportation, distribution and rational use of all forms of en-

ergy.  It also includes research on processes designed to increase the efficiency of 

energy production and distribution, and the study of energy conservation.  Not in-

cluded: research relating to prospecting; research into vehicle and engine propulsion. 

Agricultural production and technology - covers all research on the promotion of agricul-

ture, forestry, fisheries and foodstuff production.  It includes: research on chemical 

fertilizers, biocides, biological pest control and the mechanization of agriculture; 

research on the impact of agricultural and forestry activities on the environment; 

research in the field of developing food productivity and technology.  Not included: 

research on the reduction of pollution; research into the development of rural areas, 

the construction and planning of buildings, the improvement of rural rest and recrea-

tion amenities and agricultural water supply; research on energy measures; research 

for the food industry. 

Industrial production and technology - covers research on the improvement of industrial 

production and technology.  It includes research on industrial products and their 

manufacturing processes, except where they form an integral part of the pursuit of 

other objectives (e.g. defense, space, energy, agriculture). 

Social structures and relationships - covers research on social objectives, as analyzed in 

particular by social and human sciences, which have no obvious connection with other 

socioeconomic objectives.  This analysis includes quantitative, qualitative, organiza-

tional and forecasting aspects of social problems. 

Exploration and exploitation of space - covers all civil space research and technology.  

Corresponding research in the defense field is classified under defense.  Although 

civil space research is not in general concerned with particular objectives, it fre-

quently has a specific goal, such as the increase of general knowledge (e.g. astron-

omy), or relates to particular applications (e.g. telecommunications satellites). 

Defense - covers research (and development) for military purposes.  It also includes ba-

sic research and nuclear and space research financed by ministries of defense.  Civil 

research financed by ministries of defense, for example in the fields of meteorology, 

telecommunications and health, should be classified in the relevant socioeconomic 

objectives. 
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Intellectual Property Rights: 

Intellectual Property – refers to any creation of the human mind or intellect.   

Patent - is a grant issued by the government for an invention.  The invention may be a product 

or a process that offers a new technical solution to a problem or a new way of doing 

something. To be patentable, the invention (1) must be new, (2) should involve an inventive 

step, and (3) must be industrially applicable. (Source: IP Code of the Phil) 

Utility Model – is a protection given for machines, implements or tools, products or their com-

position, or an improvement of any of these that offer technical solution to a problem in 

any field of human activity. Any utility model may be registered provided that it is novel 

and industrially applicable. Protection over utility model is 7 years.  (Source: IP Code of 
the Phil) 

Industrial Design – Industrial Design - is a protection given to handicrafts or products known 

for their distinctive and aesthetic designs. The design should be new and could be used in 

industry. The design may two-dimensional, such as patterns, lines or colors, or three-

dimensional, like the shape or surface of an article. The owner of an industrial design has 

the right to prevent others from making, selling, or importing for commercial purposes 

articles bearing or embodying a design which is a copy of the protected design. The de-

sign is protected for five (5) years, renewable for two consecutive five-year terms. 
(Source: IP Code of the Phil) 

  

World Competitiveness Ranking  is measured based on the following four main com-

petitiveness factors: 

Economic performance – refers to the macro-economic evaluation of the domestic economy: 

domestic economy, international trade, international investment, employment and prices. 

Government efficiency – refers to the extent to which government policies are conducive to 

competitiveness: public finance, fiscal policy, institutional framework, business legislation 

and societal framework. 

Business efficiency – refers to the extent to which the national environment encourages 

enterprises to perform in an innovative, profitable and responsible manner: productivity 

and efficiency, labor market, finance, management practices and attitudes and values. 

Infrastructure – refers to which basic, technological, scientific and human resources meet 

the needs of business: basic infrastructure, technological infrastructure, scientific in-

frastructure, health and environment and education. 

Competitiveness as defined in the Global Competitiveness Report of the World Economic Fo-

rum (WEF) is the set of institutions, policies, and factors that determine the level of 

productivity of a country. 

The WEF’s Global Competitiveness Index is measured based on the following 12 pillars organ-

ized into three subindexes, each critical to a particular stage of development: 
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Basic requirements – refer to countries in the factor-driven stage. 

Institutions – is the first pillar determined by the legal and administrative framework 

within which individuals, firms, and governments interact to generate wealth. 

Infrastructure – is the second pillar critical for ensuring the effective functioning of the 

economy, as it is an important factor determining the location of economic activity 

and the kinds of activities or sectors that can develop in a particular instance. 

Macroeconomic environment – is the third pillar important for business and, therefore, is 

important for the overall competitiveness of a country. 

Health and primary education – is the fourth pillar vital to a country’s competitiveness 

and productivity.  This pillar takes into account the quantity and quality of the basic 

education received by the population, which is increasingly important in today’s econ-

omy. Basic education increases the efficiency of each individual worker. 

Efficiency enhancers – refer to countries in the efficiency-driven stage. 

Higher Education and Training – is the fifth pillar which is crucial for economies that 

want to move up the value chain beyond simple production processes and products. 

Goods Market Efficiency – is the sixth pillar in which countries with efficient goods mar-

kets are well positioned to produce the right mix of products and services given their 

particular supply-and-demand conditions, as well as to ensure that these goods can be 

most effectively traded in the economy. 

Labor Market Efficiency – is the seventh pillar which is critical for ensuring that workers 

are allocated to their most efficient use in the economy and provided with incentives 

to give their best effort in their jobs. Labor markets must therefore have the flexi-

bility to shift workers from one economic activity to another rapidly and at low cost, 

and to allow for wage fluctuations without much social disruption. 

Financial Market Development – is the eight pillar in which an efficient financial sector 

allocates the resources saved by a nation’s citizens, as well as those entering the 

economy from abroad, to their most productive uses. 

Technological Readiness – is the ninth pillar which measures the agility with which an econ-

omy adopts existing technologies to enhance the productivity of its industries, with 

specific emphasis on its capacity to fully leverage information and communication 

technologies (ICT) in daily activities and production processes for increased effi-

ciency and competitiveness. 

Market size – is the tenth pillar which affects productivity since large markets allow 

firms to exploit economies of scale. 

Innovation and Sophistication factors – refer to countries in the innovation-driven stage.   

Business Sophistication – is the eleventh pillar which is conducive to higher efficiency in 

the production of goods and services.  It concerns two elements that are intricately 
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linked: the quality of a country’s overall business networks and the quality of individ-

ual firms’ operations and strategies. These factors are particularly important for 

countries at an advanced stage of development, when, to a large extent, the more 

basic sources of productivity improvements have been exhausted. 

Innovation – is the final pillar which is important for economies as they approach the fron-

tiers of knowledge and  the possibility of integrating and adapting exogenous tech-

nologies tends to disappear. 

Full-time equivalence (FTE) R&D data are a measure of the actual volume of human re-

sources devoted to R&D and are especially useful for international comparisons. One 

full-time equivalent may be thought of as one person-year. In other words, 1 FTE is 

equal to 1 person working full-time on R&D for a period of 1 year, or more persons 

working part-time or for a shorter period, corresponding to one person-year. Thus, a 

person who normally spends 30% of time on R&D and the rest on other activities (such 

as teaching, university administration and student counselling) should be considered as 

0.3 FTE. Similarly, if a full-time R&D worker is employed at an R&D unit for only six 

months, this results in an FTE of 0.5 

 

 

  

 

 

 

 

 

Source Definition 

OECD (2002), Frascati Manual: Proposed Standard Practice for Surveys on Research and Experimen-
tal Development, §331-333. 






