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FOREWORD

\We '

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 111% place out of 140 countries in 2010 to 48" in

2015, climbing 63 notches in the innovation ladder in a span of 5 years.
is 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
N
i 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

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.

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).

y)&w 2013 Survey

Human Resources in R&D

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).

\We '

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 HEls while only 25% were from private HEls
(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,

%-had MVS/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.

\We '

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 HElI 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 HEls,
majority of researchers (31%) were based in Region 4A, followed by
NCR (18%) and Region 6 (7%). In the private HEls, 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.

/msources 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 HEls 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)

\We '

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 HEls, 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

imounting 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, HEls, 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%).

\We '

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 HEls, 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

/P%t:‘g;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.

\We '

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-
n 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.

\We '

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-HEls while private expenditures comprise private in-

~|es,"private HEls and private non-profit institutions. The growth
%ﬂ? 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

\We '

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 111% rank out of 140 countries in 2010, it rose to 94™
place in 2012, 69™ in 2013, 52" in 2014 and finally to 48" 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
/gmjnt 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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Table 1. National R&D Personnel
by Sector of Performance, 2002, 2003, 2005, 2007, 2009, 2011 & 2013
G e T R&D Personnel (Headcount)
2002 2003 2005 2007 2009 201 2013
All Sectors 9,325 13,488 14,087 14,649 16,673 18,110 36,517
Government * 3,054 3425 3539 3,198 3,083 3,082 3,774
Higher Education * 4,093 4423 5,262 6,103 7,185 8,285 10,189
a. Public HEls 3134 3,399 3631 4,110 5493 6,311 7,647
b. Private HEIs 959 1,024 1,631 1,993 1,693 1,974 2,542
Private Non-Profit* 242 293 180 199 387 125 227
Private Industry ™ 1,936 5,347 5,108 5,150 6,038 6,618 22327

Data Sources:

*DOST Survey R&D Expenditures and Human Resources in Government, Higher Education and Private Non-Profit Sectors, 2002, 2003, 2005,

2007, 2009, 2011 & 2013,

* DOST Rider Survey in NSO's 2003 Annual Survey of Philippine Business and Industry (ASPBI); 2002, 2005 and 2007 data are estimates
based on previous PBI data i.e. 2006 & 2012 Censuses and 2010 Survey; and 2009 data are actual resufts of ASPBI.

Figure 1a. Number of R&D Personnel
by Sector of Performance
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Figure 1b. Distribuition of R&D Personnel
by Sector of Performance
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Figure 2f. Percentage Distribution of R&D Personnel
by Sector of Performance, 2011
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Table 1.1 Full-time Equivalence of National R&D Personnel
by Sector of Performance, 2002, 2003, 2005, 2007, 2009, 2011 & 2013

R&D Personnel
Sector of Performance (in Fulltime equivalent)
2002 2003 2005 2007 2009 2011 2013
All Sectors 5811 9,390 9,407 9,357 10370 | 11,079 | 2633
Government* 2225 2594 2775 2544 2,356 2391 2113
Higher Education * 1837 2123 2.259 2403 2,765 3038 4,654
a. Public HEls 1587 1815 1,638 1647 2273 2324 4012
b. Private HEs 250 308 622 756 492 714 642
Private Non-Proft * 115 161 B4 64 153 85 125
Private Industry 1634 4512 4309 4,348 5095 5585 | 18841

Data Sources: (same as Table 1)

Table 2. Number of R&D Personnel (Headcount)
by Position Category, 2002, 2003, 2005, 2007, 2009, 2011 & 2013

Position Category | 00 | 5003 | 2005 | 2007 | 2000 | 2011 | 2013
(headcount)

TOTAL 9325 | 13488 | 14087 | 14649 | 16673 | 18410 | 36517
Researchers 7203 | 8866 | 10690 | 11490 | 13001 | 14169 | 26495
Technicians 956 | 1245 | 1162 | 1314 | 1381 | 1484 | 3377
AuxiliaryPersonnel | 1086 | 3265 | 1880 | 1833 | 2195 | 2454 | 6378
NotClassified 80 172 | 4 12 7 3 267

; \
Source: DOST 2002, 2003, 2005, 2007, 2009 2011 R&D Surveys: and estimates using NS 03, 2005,
2008, 2009 & 2010 and CPBI. 2006.



Figure 3
R&D Personnel by Position Category

2002, 2003, 2005, 2007, 2009, 2011 & 2013
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Table 2.1 FTE of R&D Personnel

by Position Category, 2002, 2003, 2005, 2007, 2009, 2011 & 2013

PositionCategory | 5000 | 2003 | 2005 | 2007 | 2000 | 2011 | 2013
(headcount)

TOTAL 5811 | 0300 | 9407 | 9357 | 10360 | 11,079 | 26333
Researchers 4373 | 5860 | 6897 | 6955 | 7506 | 8083 | 18257
Technicians 01 | 945 | 899 | 95 | 1417 11970 2745
AusliaryPersonnel | 700 | 2495 | 1441 | 1429 | 1744 | 179 | 5114
Not Classified © |(® [ m |7 2

. 217
Source: DOST 2002, 2003, 2005 2007,2009 2011 R&D Suweys/and estimates using NSO 3, 2005,

2008, 2009 & 2010 and CPBI, 2006,

FTE -Full-time equivalence



Human Resources in R & D

Table 3f. R&D Personnel by Region and by Sector, 2011

Sector of Performance
Region Total Higher Education Private Non-
(3 sectors only) LT Profit Inst.
Public Private
Total 11,492 3,082 6,311 1,974 125
NCR 3,786 1,569 1,239 882 96
CAR 90 91 3 36
Reg.1 672 161 471 40
Reg.2 300 44 110 146
Reg.3 818 307 382 129
Reg. 4A 1,810 238 1479 93
Reg. 4B 206 6 174 26
Reg.5 649 93 496 60
Reg .6 489 99 385 39 10
Reg.7 478 62 253 163
Reg.8 297 73 207 17
Reg 9 351 113 225 13
Reg.10 703 68 551 69 15
Reg.11 463 129 157 177 0
Reg.12 180 29 76 71 4
Reg.13 5 74 88 13
ARMM 25 10 15 0

Source: DOST 2011 R&D Survey.

.




Table 3g. R&D Personnel by Region and by Sector, 2013

Sector of Performance
Region | 1ot Higher Education | Private Non- | Private
Government
- - Profitinst. | Industry®
Public Private
Total 36,517 3,774 7,646 2,543 227 22,327
NCR 13,107 2,019 1,406 791 193 8,698
CAR 467 50 171 - 246
Reg.1 852 120 401 51 280
Reg.2 719 182 150 238 149
Reg.3 2,568 246 446 143 1,733
Reg. 4A 9,235 170 2,271 163 - 6,631
Reg. 4B 563 65 124 8 4 362
Reg.5 873 155 468 92 158
Reg.6 1,013 66 530 119 298
Reg.7 2,451 155 240 201 1,855
Reg8 667 62 345 31 229
Reg.9 430 72 109 127 122
Reg.10 1,031 24 413 151 9 434
Reg.1 1,160 149 156 325 20 510
Reg.12 816 166 276 59 1 314
Caraga 390 55 131 41 163
ARMM 175 18 9 3 145

Source: DOST 2013 R&D Survey, * 2012 Census of Phil. Business & Industry (CPBI)

.
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Table 4. Number of Researchers
by Sector of Performance, 2002, 2003, 2005, 2007, 2009, 2011 & 2013

Number of Researchers
Sector of Performance Lot
2002 2003 2005 2007 2009 2011 2013
Al Sectors 7,203 8,866 10690 11,490 13,091 14,169 26,495
Government 2,339 2557 2,797 2480 2318 2,391 2965
Higher Education 3,513 3,712 4591 5622 6676 7,559 9,508
Public HEIS 2893 2,856 3,185 3,691 5111 5675 7144
Private HEls 820 856 1,406 1,931 1,565 1,884 2,364
Private Non-Profit 131 169 112 171 325 85 179
Private Industry * 1,220 2428 3,190 3217 3772 4,134 13,843

Source: DOST 2002, 2003, 2005, 2007, 2009, 2011 & 2013 R&D Surveys; * Estimates using NSO-Annual Survey of Phi Business and Industry

(ASPBI), 2003, 2005, 2009, 2010 and 2006 & 2012 Census of PBI

Figure 4a. Trends in Number of Researchers

by Year per Sector of Performance

2002

2013

Higher Education

Private Industry

Government

Private Non-Profit
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Figure 4b - Distribution of Scientists and Engineers Engaged in R&D
by Sector of Performance
BGovernment
14,000 o =P ublic HEIS
OPrivate HEIs
fedtie mPrivate Non-Profit
10,000 mPrivate Industry
8,000
6,000
4,000
2,000 9
0
2002 2003 2005 2007 2009 2011 2013
Table 4.1 FTE of Researchers by Sector of Performance
2002, 2003, 2005, 2007, 2009, 2011 & 2013
Number of Researchers
Sector of Performance (inFull-Time Equivalence)
2002 2003 2005 2007 2009 2011 2013 1
All Sectors 4373 53860 8,897 8,955 7,508 8083 || 18257
Government 1,704 1,937 2,193 1,973 1,745 1829 2131
R — 7 |
Higher Education 1,577 1,782 1,972 2212 2,467 2715 4345
141}
Public HEIS 1,364 1,525 1436 1479 2,027 2021 3,748 J
Private HEls 214 257 536 733 440 694 597
Private Non-Profit 62 ‘ é 40 ) \555 111 . ‘ o
% ‘ )
Private Industry * 1,030 2049 2692 27715 3,183 3489 11,682
Source. DOST 2007, 2003, 2005, 2007, 2009, 2017 & 2013 R&D Surveys, *Estimates using NSO-Annual Survey of Phif Business and Industry

(ASPBI). 2003, 2005, 2009, 2010 and 2006 & 2012 Census of PBI
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Table 5f. Profile of Researchersin 2011
by Sector of Performance

. . Higher Education Private Non-
Classification Government Bublic Brivate Profit
Total Researchers 2,391 5,675 1,884 85
By Sex
Male 1,094 2,352 825 25
Female 1,297 3,323 1,059 60
By Age Group
Below 20 years old - - - -
20-30 328 739 311 16
31-40 550 1164 584 25
41-50 608 1336 377 19
51-80 760 1788 283 16
Above 60 136 396 79 5
Notclassified 9 252 250 4
By Educational Attainment
With PhD 219 2,078 499 19
MS/MA 735 2,265 912 27
PostBS/BA 429 476 122 21
BS/BA 971 657 208 8
PostHS 33 34 7 7
HS and Below 1 11 - 3
Not classified 3 154 136
By Field of Research Work
Natural Sciences 497 1,246 374 7
Eng’g & Technology 388 810 228 1
Agricultural Sciences 978 1,735 36 5
Medical Sciences 251 201 254 29
Social Sciences 203 1,282 748 33
Humanities 4 122 _ 57 -
Not classified 70 279 189 10

Notes: Data for Private Industry Sectorﬁre not avaiable, hence national total cannot be generated

&

)
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Table 5g. Profile of Researchersin 2013
by Sector of Performance

Classificati Higher Education Private Non-| Private
assification Government Profit [
Public Private
Total Researchers 2,965 7,144 2,364 179 13,843
By Sex
Male 1,335 3,070 1,078 70 7,681
Female 1,630 4,074 1,286 109 6,162
By Age Group na
Below 20 years old 5 12 1
20-30 580 1430 354 39
31-40 586 1710 718 44
41-50 570 1571 600 23
51-80 928 743 427 22
Above 60 183 428 130 17
Not classified 113 1250 135 33
By Educational Attainment ne.
With PhD 175 870 735 34
MSIMA 850 2,902 1,001 65
Post BS/BA 455 479 153 26
BS/BA 1,412 1,434 290 54
PostHS 55 24 100
HSand Below 9 17 8
Net classified 9 1,418 77
By Field of Research Work n.a.
Natural Sciences 5l 1,723 407 58
Eng'g & Technology 423 850 485 9
Agricultural Sciences 1,485 1,408 17 24
Medical Sciences 568 599 220 18
Social Sciences 156 585 667 68
Humanities 30 774 192 2
Not classified 1,205 376

Notes: Data for Private Industry Secto‘r d{g not available in all dis agr{agatlon hence national toWe generated

J
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Table 6f. Number of Researchers, 2011
by Region and Sector of Performance

Sector of Performance
Region Government Higher Educati_on Private Non-
State Private Profit Inst.
Total 2,391 5,675 1,884 85
NCR 1,158 1108 879 78
CAR 38 1 36
Reg.1 110 432 40
Reg.2 26 100 146
Reg.3 291 363 96
Reg 4A 154 1341 91
Reg 4B 6 168 26
Reg.5 63 490 41
Reg.6 54 372 36 1
Reg.7 48 182 159
Reg.8 71 182 17
Reg.9 90 93 13
Reg.10 62 526 63 3
Reg.11 118 156 171
Reg.12 27 58 61 3
Reg.13 68 88 9
ARMM 7 15




Table 6g. Number of Researchers, 2013

by Region and Sector of Performance

Sector of Performance
Region Total Government Higher Educat?on Private Non-| Private

State Private | Profitinst. | Industry

Total 26,495 2,965 1144 2,364 179 13,843
NCR 9,067 1,488 1,286 748 154) 5393
CAR 349 34 162 153
Reg.1 [k 86 401 50 174
Reg.2 654 181 147 234 92
Reg.3 1,817 204 415 124 1,074
Reg.4A 6,654 170 2210 163 4,111
Reg.4B 377 43 101 8 1 224
Reg.5 701 103 415 85 98
Reg.6 867 57 508 117 185
Reg.7 1,686 151 217 168 1,150
Reg.8 504 46 301 15 142
Reg.9 328 52 76 124 76
Reg.10 785 20 37 120 5 269
Reg.11 o1 121 134 322 18 316
Reg.12 658 143 263 56 1 195
Reg.13 32 52 130 29 101
ARMM 114 16 7 1 90

¢
@
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Table 7. National R&D Expenditures
2002, 2003, 2005, 2007, 2009, 2011, 2013

R&D Expenditures
Sector of (In Million Pes os)
Performance
2002 2003 2005 2007 2009 2011 2013

All Sectors 5,769.80 5,909.70 6,326.74 7556.36 8,779.16 11,383.97 | 15914.71
Govermnment* 975.60 1,129.80 1,175.33 1,333.94 1,392.69 1,749.35 4,731.59
Higher Education* 762.40 857.40 1,350.10 1,756.91 211266 4,058.51 5,366.03

Public HEIs* 640.00 455.00 1092.87 1326.45 1745.32 3,403.44 4.810.96

Private HEIs* 122.40 20240 25723 430.48 367.33 655.07 555.07
Private Non-Profit* 121.70 104.60 96.21 162.17 22845 48.09 130.97
Private Industry™ 3,910.10 401810 3,705.10 4,303.35 5,045.37 5530.02 5686.12

Sources: "DOST 2002, 2003, 2005, 2007, 2009, 2011 & 2013 R&D Surveys; **DOST Rider Surveys in NSO's 2003 and 2005 Annual
Survey of Philippine Business and Industry; Estimates from 2006 & 2012 Census PBland 2010 ASPBI and actual result of 2009 ASPEBI

Figure 5. National R&D Expenditures by Sector of Performance
2002, 2003, 2005, 2007,2009, 2011 & 2013
(in Million Pesos)
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Figure 6f. Distribution of R&D Expenditures
by Sector of Performance, 2011
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Figure 6g. Distribution of R&D Expenditures
by Sector of Performance, 2013
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Figure 7a. Trends in R&D Expenditures
by Year per Sector of Performance
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Figure 7b - Distribution of R&D Expenditures
by Sector of Performance
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Figure 8
R&D Expenditures (RDE) by Funding Source
2002, 2003, 2005, 2007, 2009, 2011 & 2043
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. Table 8f. R&D Expenditures by Funding Source and Sector of Performance, 2011

(In Thousand Pesos)

Sector of Performance
Higher Education
Funding Sou o i - i
NgSOUTC® | rotalRDE |Government| Institutions Private Non- | Private
- Profit Industry
State Private
Institutions’ Qwn
Funds 7.293,250 925835 424607 398,536 14,249\  5530,023
Government Funds 3,166,558 757667| 2,249498| 147,282 12,111 -
Private Funds 138,019 4,966 111,203 17,383 4,467 -
Foreign Funds 780,328 60,452 613,270 91,348 15,258 -
Other Sources 5816 429 4,864 523 - -

Figure 8f. R&D Expenditures (RDE) by Funding
Source and Sector of Performance, 2011

Foreign Sources,

PCU, 780.33 Other
415.92 Sources,
5.82

Government Funds

Gov't. R&D Grants,
3,166.56
T
N,
2011 Govt. R&D Grants \‘
Amount R&D Budget of

Grantee
- .
(million pesos) SUC's R&D Gov't R&D

Gov tR&D Instiuti 757.67 .
nstiutions Budget, 424.61 Int'ns, 925.84

2,249.50

147.28
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| Table 8g. R&D Expenditures by Funding Source and Sector of Performance, 2013

(In Thousand Pesos)

Funding Source

Institutions’ Own

Sector of Performance
Higher Education
Total RDE | Government Institutions e EhI

— e

292.47
PCU,

81.04

Government Funds
9,242.16

Funds 95687945| 2437554 1,031,852 398,274 36,345 5,686,120
Government Funds 5772951 2,088,898 3,587,288 91,787 4,978 -
Private Funds 180,297 67,089 70,752 3,772 38,683 -
Foreign Funds 292,474 73,030 106,324 62,668 50,452 -
Other Sources 81,044 65,023 14,940 572 510 -

Orintee (miu;"no:;os)

. Govt RED Insttuons 208390

st.:fc'iz sg.f:’f;, ;‘:’“e‘& 3587.29)

91.79]

498

Gov't. R&D Grants,
5;772:95

R&D Budget,

1,031.65
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Table 9f. R&D Expenditures by Socio-Economic Objective and Sector of Performance, 2011
(In Thousand Pasos)

Sector of Performance
Socio-Economic Objective T Higher Educat?on Private !\Ion-
State Private Profit
Expleration and exploitation of the earth 3,563 1,024,433 8,018 -
Infrastructure and general planning ofland-use 104,510 12,067 44,594 3,159
Control and care of the environment 402,537 635471 53,906 S50
Protection and improvement of human health 134,505 446 561 71,984 3,198
Production, dist'n & rational ufilization ofenergy 17,162 75,443 37,040
Agricultural production and technology 558,648 805,040 38,515 5,171
Industrial production and technology 86,076 53,604 129,569 2,666
Social structures and relationships 48,109 142,981 188,067 17,508
Exploration and exploitation of space - 106 824
Defense 39,811 - 136 -
Access to information and knowledge 147 517 112,983 61,323 966
Others, not elsewhere classified 106,823 94,754 21,096 10,632
Not classified 100,089 - - 2,233
Total RDE| 1,749,349] 3,403,442 655,072 46,086

Table 9g. R&D Expenditures by Socio-Economic Objective and Sector of Performance, 2013
(In Thousand Pesos)

Sector of Performance
Socio-Economic Objective Government Higher Educah:on Private Non-
State Private Profit

Exploration and exploitation of the earth 16,942 2177137 10,545 0
Infrastructure and general planning ofland-use 88,232 263,348 25646 996
Control and care of the environment 43871 493 911 121,688 68,182
Protection and improvement of human health 220,493 292 556 55,630 3,752
Production, distn & rational utilization of energy 41,521 45309 21475 0
Agricultural production and technology 2,089,681 960,041 22,543 23815
Industrial production and technology 406,549 77,901 59,021 4395
Social structures and relationships 78,880 178,489 172,420 15,389
Exploratiomand exploitation of space 482 1 ,19§ S 0
Defense 139,811 90 e 0
Access“tcLinformatiMd knowledge 977,041 83433 —% 29 6,288
Others, notelsewhere classified 618,308( 236,003~ "H{SEEHH 8,191
Notclassified ™\ N SN0 765 | 537 0
TotalRDE| 4,731,594 4,810,956 555,072 130,967
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Table 94
R&D Expenditures by Socio-Economic Objective
2002, 2003, 2005, 2007, 2009, 2014, 2013 inthousand pesos)

Socio-Economic Objective a2 | 03 | 000 [ 0 | 209 | A | 2B
Exploraon and exploiafion of he earh 10058 27189 1264  295%d| Addete 1036015 1936650
Infrastructure and general planning ofendhuse 783 ST 2758 19218 176584 16430 36380
Control and care ofthe environment 182000 272130) 267233 SB1803) 434 567| 1062468 96664
Protecion and improvement of human healt 202541 182208 196711 208962 361345 66247 a6 10
Production, distn & rational ublization of nergy 0505 7Ta691) 43129 2020%8| 2480664 120645 G450
Agricultral production and technology 167902 764042 G250 48105 1709540 1407372 3120139
Incusiil production and echnology 193367 100476 S18104] 18683 219283 M 9th| 491676
Socialstructures and relatonships 16902 193246 4T A03] 1531%4) 206610 36665 316,60
Exploraion and explotafion of sace 0 0 1016 27901 262 K 1617
Defense 0519 48517 WBT0| 136125 36917  99d6|  138902
Access to information and knowledge 43206 68939 7363 232089 163120[ 322769 1372588
Others, notelsewhere classied 104454 106087 18977) 438901 AA71] 23305 880,041
Net classified 102,321 5%

TotalROE 1050060 10891662 2621043 3263016 4100999 857515627 1022850

Note: This lstnbution of RE by SEQis for 3 sectors only; Govt, HEIS and PNPls




Table 10. R&D Expenditures in the Private Industry Sector
by Type of Industry, 2003, 2005, 2006, 2008, 2009, 2010, 2012

(in thousand pesos)

R&D Expenditure
Private Industry Major Sector
2003 2005 2006 2008 2009 2010 2012
Total All Industry Sectors 4,018,085 3,705,095 4,034 104| 7376,075] 5045369| 5232642 5399924
A_gn?ulture; hunting and forestry 34382 58,849 18519 44 689 38,865 36,053 30984
Fishing 43 2841 1,034 1,212 276
Mining and quarrying 8274 4959 212979 8,941 69,503 31525 34732
Manufacturing 3,279,598 2,314377| 2,756,726| 5,766,530 3482472 2905092 3552909
Electricity, gas and water 174,373 33545 102,467 98,500 126,566 67,827 49783
Water Supply; Sewerage, Waste
Management and Remediation 41,086
Activities
Construction 10,220 102,467| 61,355 17,754 38,769 77635
Wholesale & retall trade; repair of
motor vehicles, motorcycles and 159,075 91,126/ 109,360 187,938 185,458 5596
personal & household goods
Hotels and restaurant /
Accomodation and Food Senvice 26,795 29589 38907 34902 30,674 69,544 63,616
e -2 S0 3 AT 6131| 704062 46003 36287 0 - .
communication
Information and Communication 112,557
Financial interm ediation 28,284 89425  82159| 408,196 217,515 719,557 652,190
Real estale rening and business 178540 350205 433443 482995| 690107 of 22362
actiities
mees_smnal, S_menhﬂc and 707 296 492793
Technical Services
Ad_m_u_uslrallve and Support Service 314,242 87 845
Activities
Human Health and Social Work 37996 52977 84113 33,063 61,417 147,720 161,804
Arts, Entertainment, and Recreation 4379
Other community, social and
personal service activities/ Other 74 374 55,176 64071 289,985 113192 9559 653
Service Activities

Sources: NSO-ANM
__(CPBI), 2006 7 2012
“Hofe:-Data does not include
Institutions (H

urvey of Philippine Business and Industry (ASPBI), 2003, 2005, 2008, 2009, 2010; NSO-Ce

ifgess and Industry

m

expenditures in Private Education sector as this was already covered in DOST R&D sum




in Thousand Pesos

’

m Exploration and exploitation of the earth

| Inf and general pl. of

land-use
 Control and care of the environment

M Protection and improvement of human
health

Production, dist'n & rational utilization of

and

® Industrial production and technology
m Social structures and relationships

m Exploration and exploitation of space
¥ Defense

M Access to information and knowledge
¥ Others, not elsewhere classified

= Not classified

lElectﬁdty,w and water

W Water Supply; Sewerage, Waste Management and
Remediation Activities

+ Construction
Wholesale & retail trade; repair of motor vehicles,
motorcyclesand personal & household goods

W Hotels and restaurant / Accomodation and Food
Service

¥ Information and Communication

m Finacial and Insurance Services

W Real estate renting and business activities

¥ Professional, Scientific and Technical Services

 Administrative and Support Service Activities

® Human Health and Social Work

* Arts, Entertainment, and Recreation

 Other community, social and personal service
activities/ Other Service Activities
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Table 11f. R&D Expenditures by Region and by Sector, 2011

(inthousand pesos)
Sector of Performance
Region Total ~ (Government|  Higher Education®* | PrivateNon- | Private
: State Private | Profitinst* | Industry**
AllRegions | 13,143,224| 1,749,349 | 3,403442| 655,072 46,086 | 7,289,276
NCR 7,390,700 1,108,087 1,952,563 547,707 29,174 3,753,169
CAR 55,046 8,529 764 3,405 42,348
Reg.1 131,792 48,494 68,600 1,047 13,651
Reg.2 49776 4461 12,254 32,183 878
Reg.3 668,350 216,357 60,832 12,710 378,451
RegdA 3,208,059 44539 973979 1,430 2,188,111
Reg4B 50575 14,902 28,077 1,162 6,433
Reg5 132214 33,335 81,318 7,079 10,482
Reg6 66,088 16,694 26,468 1,358 3,359 18,209
Reg.7 549403 11,019 3878 19,777 514,730
Reg8 181,387 93,675 23674 795 63,243
Reg9 25491 13,526 11,140 676 - 148
Reg.10 301,015 45350 49,500 13,508 8953 183,707
Reg.11 243393 53217 97,580 6,716 85,880
Reg.12 38418 11,743 6,208 3,303 4600 12,564
Reg.13 42792 24697 6,155 2,219 9,721
ARMM 8,724 722 451 7,551

Source: *DOST 2011 R&D Survey; ™ Estimated from NSQ's 2010 ASPBI

\
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Table 11g. R&D Expenditures by Region and by Sector, 2013

(inthousand pesos)
Sector of Performance
Region Total ~|Government| Higher Education®* | Private Non- | Private
: State Private | Profitinst* | Industry**
AllRegions | 15,914,710] 4,731,594 | 4,810,956 | 555,072 130967 | 5,686,120
NCR 8088938 2334740 3065714 447343 110,023 2111115
CAR 34319 4942 12,835 - 16,543
Reg.1 199,236 41000( 104,054 2,633 51,549
Reg.2 98,594 76,672 2,769 12973 6,180
Reg.3 766,342 557,753 48,525 9,139 152,925
RegdA 4834649 1239109 894915 4472 2,696,154
Reg4B 106,527 93,332 6,790 157 1,584 4,664
Reg5 172971 68,742 80,611 12,925 12,69
Reg6 183936 24596 94,603 8,483 56,254
Reg.7 256,835 10,934 5024 12,784 228,093
Reg8 70478 9223 44,502 8,388 8,364
Reg? 66,331 42081 13434 3,795 - 7,042
Reg.10 583,751|  108111| 229,550 12,668 12,722 222701
Reg.11 220319 35442 112,863 16,513 2425 53,076
Reg.12 121,841 64,501 28,584 1,920 4214 22622
Reg.13 121,704 20,784 64,623 519 35778
ARMM 7940 3653 3,560 361 365

Source: *DOST 2011 R&D Survey; ™ Estimated from NSO's 2012 CPBI

\
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Table 12e. R&D Intensity (Ratio of RDE to GDP)
by Region, 2011

R&D . RDE/RGD
Region Expenditures Regional GDP* P

(P'000) (P'000) (%)
Philippines 13,143,224 9,708,331,799 0.14
NCR 7,390,700 3,461,447 602 0.21
CAR 55,046 209,515,838 0.03
Reg. 1 131,792 299,314,607 0.04
Reg. 2 49,776 166,150,284 0.03
Reg. 3 668,350 885,868,921 0.08
Reg. 4A 3,208,059 1,640,077,536 0.20
Reg. 4B 50,575 173,610,041 0.03
Reg. 5 132,214 199,312,226 0.07
Reg. 6 66,088 387,794,519 0.02
Reg. 7 549,403 590,909,134 0.09
Reg. 8 181,387 240,777,700 0.08
Reg. 9 25,491 197,625,379 0.01
Reg.10 301,015 379,624,420 0.08
Reg.11 243,393 406,720,757 0.06
Reg.12 38,418 273,018,326 0.01
Caraga 42,792 108,485,520 0.04
ARMM 8,724 88,078,989 0.010

Source: *2013 Philippine Statistical Yearbook, NSCB; RGDP-Regional Gross

Domestic Product
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Table 12f. R&D Intensity (Ratio of RDE to GDP)
by Region, 2013

R&D . RDE/RGD
Region Expenditures Regional GDP* P

(P'000) (P'000) (%)
Philippines 15,914,710| 11,548,191,402 0.14
NCR 8,068,936 4,290,630,471 0.19
CAR 34,319 227,924 971 0.02
Reg. 1 199,236 359,706,535 0.06
Reg. 2 98,594 208,546,727 0.05
Reg. 3 766,342 1,018,224,367 0.08
Reg. 4A 4,834,649 1,881,381,141 0.26
Reg. 4B 106,527 186,762,078 0.06
Reg. 5 172,971 240,303,496 0.07
Reg. 6 183,936 455,654,312 0.04
Reg. 7 256,835 732,977,310 0.04
Reg. 8 70,478 250,344,509 0.03
Reg. 9 66,331 230,651,364 0.03
Reg.10 583,751 438,917,211 0.13
Reg.11 220,319 461,427,167 0.05
Reg.12 121,841 333,172,764 0.04
Caraga 121,704 130,475,588 0.09
ARMM 7,940 101,091,392 0.008

Source: Philippine Statistics Authority (w ww psa.gov_ph)

—







RaD Indicators

Table 13-a. R&D Indicators

2002, 2003, 2005, 2007, 2009, 2011 & 2013

Total R&D Personnel Heedcour) | 9325 | 13488 | 14087 | 14649 | 16673 | 18110 | 36,517
Total R&D Personnel (FTE) 5811 | 9300 | 9407 | 9357 | 10369 | 11,079 | 26,333
No.of Researchers (Headcount) | 7203 | 8866 | 10890 | 11490 | 13001 | 14169 | 26,495
No. of Researchers (FTE) 4373 | 5860 | 6897 | 695 | 7506 | 8083 | 18257
Population Size (nMilionPeople) | 80.16 | 8188 | 8526 | 8857 | 922 | 948 982
L TR 116 | 165 | 165 | 165 | 181 | 191 | 37
million population (based on

No. of R&D Personnel per million 7 115 110 106 112 17 268
population (based on FTE)

No. of Researchers per million

population (based onHeadcourt) il i L bt L2 bt Al
No. of Researchers per million

population (hased on FTE) e E é i il & Uz
GDP (curent prices! in million pesos) 3963873 | 4316402 | 5444038 6,648619| 7678917 | 9708332 11,548 191
e ExpenIes (TP 1 | 576975 | 5,909.75.|:6,36232 | T556.36| 8779 | 11384 | 15915
R&D Expenditures as % of GDP 015 | 014 | 042 | 011 | 01 | 012 0.14

3 1 . O \)

Public R&D Expendifures® certfl 4 64 eg) 1 sgfiza) 5,46/.20 266039 3138 | 5153 | 9543
prices/ inmillion pesoS) 5] //

% share of public to fotal RDE 28% 27% 36% 35% 36% 45% 60%
Private R&D Expenditures™ | 4154 16 | 437501 | 405854 | 480507 5641 | 623 | 6372
(cument prices/ in million pescs )

% share of private to fofal RDE|  72% 73% 64% 63% 64% 53% 40%
. :

M‘.ﬁﬁ*r R&D Personnel curen | 510 | 43 | g 516 | 57 620 43
prices, in thousand pesos)
thousand pesos)

* Public RDE includes expenditures of govemment agenc

D ——

es and state universities and colleges;
" Private RDE includes expenditures of private industries, private universities and private non-profit institutions
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Figure 11a. Trends of Public and Private R&D Expenditues
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RaD Indicator
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Table 14. R&D Indicators of ASEAN Member States

Business-
Gross enterprise
Expenditures | gepp ag 5 [Expenditures| gepnagos | P80 |pacearchers| NoF P\ GEEEE
Country on (GERD) | cpp | ONR&D | o¢errp Personnel M|II|o|.1 perMnIh—on
(inmillion local (BERD) (in (RDP) Population | Population
arrengy) million local
currency)
Singapore 7,245 % 4,415 61% 45,001 38432 8492 7,252
f12012) M2012) l12012) f2012) If2012) f2012) lM2012) l12012)
Malaysia 10613  113% 6,339 b4%| 103,986  75257] 3,583 2,593
l12012) f2012) l12012) f2012) l12012) M2012) l12012) lf2012)
Thailand 40,869 0.39% 20,684 51% 91,472 51,178 1,367 765
f12011) f2011) f12011) f12011) If2011) f2011) fi2011) ff2011)
Philippines 15,915 0.14% 6,396 40% 36,517 26,495 n 270
f12013) f2013) l12013) f12013) l12013) f2013) l12013) l12013)
Indonesia 8,085,259 0.08%| 2,076,298 26% 55,118 41,143 244 173
f12013) M2013) f12013) fl2013) I12005) f12009) I12005) I12009)
Vietnam 5,203,950 |  0.19%| 1,377,014 26% 134,781 41,117 1,509 1173
fi2011) f2011) 2011) 2011 2011 f2002) 2011 2011
Brunei Darussalam 2,104 0.04% 0.049 0.002%]n.a. 244|n.a. 686
[12003) f2004) f12003) 20031 f12004) [12004)
Cambodia 8,357 0.05% 1,009 12% 1,625 744 128 59
l12002) '(zooz; 0w f12002) l12002) f12002) f12002) [12002)
Lao PDR 6,560 0.04% 2,420 / 37%|n.a 209|n.a 38
f12002) fz002) l12002) f12002) f12002) [72002)
Myanmar 9,122 0.16%n.a - na 4,725 |n.a. 97
f12002) M2002) 2002) 112002)
Source: UNESCO Institute for Statistics K/
\ |
S
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Figure 12b. Numberof Researchers per Million Population
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Intellectual Property Statistics

Table 15a. Intellectual Property Rights Applications Received
from Foreign and Local Inventors by Type

2005-2015

Year Invention Utility Model Industrial Design

Foreign | Local | Foreign | Local | Foreign | Local
2005 2,731 210 30 521 632 642
2006 3,036 221 20 521 487 472
2007 3,282 193 26 400 427 440
2008 3,099 210 30 521 571 542
2009, 2724 175 15 512 318 492
2010 3,224 167 32 594 409 435
2011 2,969 190 38 649 532 581
2012 2,803 180 29 692 474 736
2013 2,885 205 32 651 485 877
2014, 3,024 263 19 758 518 815

Source: Business intelligeneereport dated February 12, 2016
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Intellectual Property Statistics

Table 16a. Intellectual Property Rights Registered/Granted
to Foreign and Local Inventors by Type

2005-2015

Year Invention Utility Model Industrial Design

Foreign | Local | Foreign | Local | Foreign | Local
2005 1,660 15 21 287 339 425
2006 1,258 54 31 552 450 433
2007 1,988 126 36 732 860 475
2008 868 150 38 435 641 588
2009| ~ 1,685 98 20 356 404 405
2010 1,058 26 21 283 307 280
2011 1,125 26 15 373 379 366
2012 1,386 18 22 396 483 510
2013 2039 29 21 443 500 822
2014| 1,999 23 29 532 450 669

Source: Business intellfgence report dated February 12, 2016
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Table 17a. WEF’s Global Competiiveness Rankings (by Factor)

of Selected Countries, 2013
g4 o Y
Factor 5 &/ s /8 fe ? /s \’§ S /s
e/ 8 R/ 88/ 8 /ES/8 /E
SI8/8/8/8/8/5/8/5/ 8 /58/§ /¢
§/8/8/s/€/8/&/s /8 )& J§d ) /§

Gobal Competitiveness IndexRank | 29 | 60 | 38 9 5 | n 59 2 12 ] 26 88 0
1. Basic requi ts kil 96 45 2 20 2a 78 1 16 49 18 99 86
(a) Institutions 47 72 67 17 74 29 79 3 26 8 25 91 98

(b) Infrastructure 48 89 61 £) 1" 2 96 2 14 47 58 101 62

(c) Macro-economic Environment| 10 110 26 127 9 ki 40 18 32 H 1 83 87

(d) Health & primary education 40 102 12 10 18 33 96 2 11 il 23 99 67
2_Efficiencyenhancers Bl 12 52 10 23 25 58 2 15 40 65 91 74
(a) Higher education & training 70 91 64 il 19 46 67 2 1 66 55 116 95

(b) Goods Market efficiency 61 89 50 16 33 10 62 1 7 H 42 55 74

(c) Labor Market efiiciency 34 99 103 P 78 25 100 1 33 62 10 27 56

(d) Technological readiness ga 98 74 19 2 51 [ T 30 8 Il 97 102

(&) Market size 2 3 15 4 12 26 33 3 17 2 131 92 36

3. Innovation factors 34 4 13 3 20 23 58 13 9 52 54 43 85
(a) Business sophistication 45 42 37 1 24 20 49 17 15 40 56 86 98

(b) Innovation 32 4 33 5 17 25 69 9 8 66 59 91 76

Source: Global Compettiveness Report, World Econarric Forum 2013-2014 (148 countries included in ranking)

Table 17b. WEF’s Global Compefifiveness Rankings (by Factor)

of Selected Countries, 2014
' £ /e
3 fla /88 8 /8 /s
Factor g N /e g /57 3
dlallali 18818181850
§/&§/s/8/¢/8§/&/a /R[] K Jaq /0

Global Competitiveness Index Rank | 28 n M 6 26 20 52 2 1 ki na 95 68
1. Basic requirements 28 92 46 2% 20 PA] 66 1 ! ) na 103 19
(a) Instiutions 47 ! 53 il 82 2 67 ] 27 iy na 119 92
(b) Infrastructure 46 87 56 b 14 % 91 2 i 4 na 107 81
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faeet
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(€) Macro-economic Environment| 10 101 U 121 7 U 26
(d) Health & primary education 46 % i b 27 3 92
2. Efficiencyenhancers Kl b1 46 i 25 A 58
() Higher education & training 65 9 61 A 23 46 b4
(b) Goods Market efficiency 56 % 48 12 3 7 10

16 k] na 100 !
123 96

e LRt T ST P
=
o
=
=
=

(c) Labor Market efficiency o2 n 86 19 91 32
(d) Technological readiness K] 121 7 20 25 60 69 30
(&) Market size 2 3 15 4 11 2 3 3 17
3. Innovation factors 3 5 k[l 2 22 17 43 11 13
(&) Business sophistication 43 o7 k1 1 27 15 46 19 17
(b) Innovation 32 49 3 4 17 | 2 52 9 10

Source: Globdl Conpettiv eness Report, Warld Economic Forum 2014-2015 (144 countries includedin ranking)
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Table 17¢c. WEF’s Global Competifiveness Rankings (by Factor)
of Selected Countries, 2015

g & 0
Factor ; S ¢ _@Q @9 ; § /e {§ é? §
/a8 18/ 8/8/8/8/8) 8 /s5 /8 /§
§/E/E/9 /&8 /8 /8K 5/ /8

Gobal Competitiveness Index Rank | 28 ] 3 6 26 18 i 2 15 32 na 90 56
1. Basic requirements 28 80 49 A 18 2 66 1 i) 42 na 93 12

(3) Institutions 51 60 55 13 69 3 m 2 a 8 na 111 85

(b) Infrastucture 39 B 62 5 13 ) k] 2 12 4 na 101 16

(c) Macro-economic Envionment| 8 kIl 33 121 5 3 24 12 13 2 na b4 69

(d) Health & primary education 44 B4 B0 4 23 A 86 2 " 67 na 87 61
2. Ffficiencyenhancers 32 58 46 [ 25 2 ]l 2 18 Kii na 101 70

(a) Higher education &training 68 90 65 2 2 36 63 1 " 56 na 123 95

(b) Goods Narket efficiency 58 El 55 i 26 6 80 1 13 3 na 93 83

(€) Labor Market efficiency o103 | s | A 83 19 82 2 2 b7 na 38 52

(d) Technological readiness I 120 85 19 2 47 68 5 2 5 na 105 92

() Market size 1 3 10 4 13 2% Kl 35 A 18 na 90 kK]
3. Innovation factors H 4 3 2 2 17 47 11 16 4 na 121 [

(a) Business sophistication 38 52 36 2 26 13 42 18 2 3 na 122 100

(b) Innovation 3 12 30 5 19 2 48 9 il i na 122 3
Source: Global Competit eness Repart, World Econamic Forum 2015-2016 (140 countries included in ranking)

Table 18. Trend of Philippine Rankings
in Global Competitiveness Factors
2010 - 2015
Factor 2010 2011 2012 2013 2014 2015

Global Com petitiveness Index Rank 85 75 65 59 52 47

(No. of countries included in ranking) [ (139 [ (142 [ 49 [ (28 [ (49 [ (140
1. Basic requirements 99 100 80 78 68 68

(a) Institutions 125 117 94 79 67 77

(b} Infrastructure 104 105 98 98 91 90

(c) Macro-economic Environment 68 54 38 40 28 24

(d) Health & primary education 90 92 98 96 92 86
2. Efficiency enhancers 78 70 61 58 58 51

(a) Higher education & training 73 71 64 67 64 63

(b) Goods Market efficiency 97 88 86 82 70 80

(c) Labor Market efficiency 111 113 103 100 91 82

(d) Financial Market Development 75 71 58 48 49 48

(d) Technological readiness 895 83 79 77 69 68

(e) Marketsize 37 38 55 33 35 30
3. Innovation factors 75 74 64 58 48 47

(a) Business sophistication 80 57 49 49 48 42

(b) Innovation 111 108 94 69 52

Source: Global Competitiveness Report, World Economic Forum

;
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Thbale 18.1 INNOVATION PILLAR RANKING (by Indicator) 2010-2015

Philippines
Year 2010 2011 2012 2013 2014 2015 RANKS
Total Number of Countries Ranked 139 142 144 148 144 140 CLIMBED

Overall Rank 11 108 94 69 52 48 63

Score 2.7 28 3.0 32 35 4.6
Indicators

1) Capacity for Innovation 80 95 86 48 30 33 47
2.8 2.7 29 3.8 4.5 46

2) Quality of scientific research 108 106 102 91 75 69 39
2.9 3.0 3.2 3.4 3.6 3.7

3) Company spending on R&D 85 85 58 51 42 36 49
2.8 29 32 34 35 38

4) University-industry collaboration 85 83 79 69 55 55 30
3.3 3.4 35 3.6 3.8 3.8

5) Availability of scientists and engineers 96 97 91 87 71 67 29
3.6 3.7 37 3.8 4.0 4.0

6) Government procurement of advanced 129 126 107 85 53 59 70

technology products

2.7 2.8 31 3.4 37 35

7) PCT applications per million population 71 68 83 84 86 85 -14
0.3 0.4 03 03 03 03

Source: Global Competitiveness Yearbook, Worl d Economic Forum (WEF)

Table 19. IMD’s Overall World Competitiveness Ranking

2010 | 2011 | 2012 | 2013 | 2014 | 2015
Country RANK

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 in




Table 20a. IMD’s Ranking of World Competitive ness (by Factor)
of Selected Countries, 2013

P & .Qg &
i~
Factor /0 /&) s/ e/ &/ & £/ 8 \wg
£ o0 ) i & =& ] -§ &
S X T & ) g/ & & 3
S/ s/ / ¥/ /8§/&/)6 /&) 8
Overall Rank 21 40 ‘ 39 | 24 | 22 | 15 | 38 ‘ 5 | 1 ‘ 27
57 countries included in ranking
1. Economic performance 3 27 33 25 20 7 31 13 16 9
2. Gowernment Efficiency 41 46 26 45 20 15 31 3 8 22
3. Business Efficiency 25 32 31 21 34 4 19 8 10 18
4. Infrastructure 26 54 56 10 19 25 57 12 186 48
(a) Basic infrastructure 8 51 41 27 23 12 54 16 19 25
(b) Technological infrastructure 20 27 54 21 11 13 40 S 5 47
(c) Scientific infrastructure 8 33 48 2 27 28 59 17 13 40
(d) Health & environment 54 80 58 8 28 42 51 25 30 55
(e) Education 45 60 52 28 25 34 59 4 21 51

Source: International Institute for Management Dev elopment (IMD) World Competitiveness Yearbook, 2013

Table 20b. IMD's Ranking of World Competitive ness (by Factor)
of Selected Countries, 2014

* & eéo ¢ >
) s
Factor &/ g s/ o & \QQ ,30 §/8
-§ G o I g N (] S S
T/ 8/ ¥/ R/ /S F L
ST EFERFEFEFEVENEFE
overall Rank 23 | 44 | 37 | 21 | 26 | 12 | 42 ‘ 3 13 ‘ 29
58 countries included in ranking
1. Economic performance 5 21 | 39 | 25 | 2 9 37 6 14 | 12
2. Government Efficiency 34 | 47 | 25 | 42 | 26 | 15 | 40 4 12 | 28
3. Business Efficiency 28 | 34 | 22 | 19 | 39 5 27 7 17 | 25
4. Infrastructure 26 | 57 | 54 7 19 [ 25 | 59 | 10 | 17 | 48
(a) Basic infrastructure 8 |53 | 39 | 25 | 26 | 13 | 55 | 14 | 18 | 28
(b) Technological infrastructure | 20 | 49 | 51 | 17 8 5 45 2 4 41
(c) Scientific infrastructure 7 32 | 56 2 6 28 | 59 | 17 9 | 46
(d) Health & environment B4 | 60 | 57 | 13 | 28 | 36 | 52 | 24 | 31
(e) Education 39 | 60 | 52 | 28 [ 31 | 32 | 59 2 22

Source: International Institute Tor Management Development (IMD) World Competitveness Yearbook, 2014

;




Table 20c. IMD’s Ranking of World Competitiveness (hy Factor)

of Selected Countries, 2015

Factor

S &

O

§/6/8/&
\/Kzﬁz

&/ o
e&
/&)
§/8/s
&/o /R

Q
&
3
Z
30

4
g /2
/&
22 |44 |42 |21 [5|14|4] 3| 11]

OverallRank 59 countries included in ranking
1. Economic performance 4 [ 16 | 36 | 29 | 15 6 | 34 3 11| 13
2. Government Efficiency 35 | 47 | 30 | 42 | 28 | 16 | 36 2 9 | 27
3. Business Efficiency 27 | 33 | 34 | 25 | 37 | 10 | 26 7 14 | 24
4. Infrastructure 25 | 58 | 56 | 13 | 21 | 27 | 57 7 18 | 46
(a) Basic infrastructure 4 | 45 | 47 | 29 | 23 | 12 | 58 | 13 | 25 | 30
(b) Technological infrastructure | 14 | 38 | 83 | 23 | 13 | 5 | 36 | 2 9 | 44
(c) Scientific infrastructure 7 |33 | 58 | 2 6 [ 29 | 58 | 16 | 9 | 47
(d) Health & environment 53 | 61 | 59 | 15 | 30 | 36 | 55 | 21 | 29 | 54
(e) Education 45 [ 81 | 57 | 38 [ 32 | 35 | 60 3 [ 21 | 48
Source: nternational Institute for Management Development (IMD) World Competitveness Yearbook, 2015

Table 21. Trend in Philippine Ranking
in the World Competitiveness Factors, 2010-2015
Factor 2010 201 2012 2013 2014 2015

Overall Rank 39 41 43 38 42 41
1. Economic performance 34 29 42 31 37 34
2. Government Efficiency 31 37 32 31 40 36
3. Business Efficiency 32 31 26 19 27 26
4. Infrastructure 56 57 55 57 59 57
(a) Basic infrastructure 56 57 56 54 55 58
(b) Technological infrastructure 29 32 46 40 45 36
(¢) Scientific infrastructure 56 58 58 59 59 58
(d) Health & enviranment 48 50 50 51 52 55
(e) Education 58 57 57 59 59

Source: Intematio nal Institute for M anagement Development (IM D) World Competitiveness Yearbook 2010-2013

;







Glossary of Terms

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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Glossary of Terms

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 hatural 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 [hano-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-
Jjects; 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 validfor 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. felecommunications 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 (B) 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 compeftitiveness.

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

69



Glossary of Terms

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 1year, 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.
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