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ABSTRACT

Background. It has long been observed globally that the extent to which developing countries can achieve health 
targets depends on their capacity to generate, harness, and apply science and technology (S&T). Beyond the health 
sector, S&T contributes to development by providing a solid foundation for education, infrastructure, and economic 
progress. The United Nations Conference on Trade and Development (UNCTAD) suggests a set of fundamental 
elements for an ideal S&T environment: knowledge generators, producers, infrastructures, and the policy instruments.

Objectives and Methods. Through document and secondary data review guided by the UNCTAD fundamental 
elements, this paper aimed to 1) provide an overview of the S&T policies in the country, 2) assess the country’s 
S&T status, 3) identify gaps and challenges, and 4) provide recommendations to strengthen the S&T environment 
in the country.

Results. The country’s set of policies in S&T has succeeded in attracting businesses, nurturing good governance, and 
applying necessary regulatory mechanisms that offers protection and incentives to innovation. While performance 
in Education & Research has improved, spending on research, patent applications, and journal publications lags 
regionally and globally. The country’s university-industry collaboration has been in decline since 2015. Between 2013 
to 2015, innovations strongly enabled changes in business and organizational models. Data show that the country 
has been devoting increasing percentage of its GDP to Gross Capital Formation. Conversely, logistics performance 
has been decreasing. The country’s score for information and communication technology has been increasing since 
2013. Since 2014, the density of newly registered business has remained stagnant.

Conclusion. Policies implemented through the years in the Philippines have managed to balance strengthening 
infrastructure capacity while increasing translation and uptake of new knowledge and technologies by enterprises. 
The country’s S&T performance has remained largely stagnant despite the availability of human capital. The 
Philippines has devoted low funding to research and development, indicating the low priority that it has for S&T. 
This is manifested in the low research output of the country, in the form of patents and publications, that lags both 
regionally and globally. The availability of quality infrastructure is a requirement for efficient work of researchers and 
facilitates adaption of new technologies by enterprises. However, these developments must be coupled with good 
logistical processes to meet the demands of researchers and the industry.
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InTRoDuCTIon

It has long been observed globally that the extent to 
which developing countries can achieve intended national 
and international health targets depends on their capacity to 
generate, harness, and apply science and technology (S&T).1 
Beyond the health sector, S&T contributes to development 
by providing a solid foundation for education, infrastructure, 
and economic progress. As such, countries have interest in 
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generators (education and research), producers (firms, 
farms, and enterprises), infrastructures, and the policy 
instruments that regulate and enable interactions between 
the two. It should recognize the role of the financial sector 
and articulate policies that correct market failures. The S&T 
environment should also incentivize collaborations between 
and among the academe, research centers, and industrial 
firms both locally and internationally.

Through document and secondary data review guided 
by the UNCTAD fundamental elements, this paper aimed 
to 1) provide an overview of the S&T policies in the 
country, 2) assess the country’s S&T status, 3) identify 
gaps and challenges, and 4) provide recommendations to 
strengthen the S&T environment in the country.

FRAMEWoRK ConDITIonS: 
HEALTH RESEARCH PRIoRITIES AnD 
S&T PoLICIES In THE PHILIPPInES

By Executive Order 128, the National Science and 
Technology Authority was reorganized into the Department 
of Science and Technology in 1991.9 Headed by a Secretary, 
DOST has been mandated to continue providing the 
central direction, leadership and coordination of S&T 
efforts and the formulation and implementation of policies, 
plans, programs, and projects for S&T development. The 
Department is composed of three sectoral planning councils 
in charge of 1) formulating policies, plans, programs, 
projects, and strategies, 2) fund allocation, 3) research and 
project monitoring, and 4) external fund generation. In 
addition, seven R&D institutes are concerned with applied 
research in the fields of food and nutrition, forest products, 
metals, textiles, nuclear industry, industrial technology, and 
advanced sciences. Two collegial bodies are mandated with 
assistance, recognition, and advisory functions, as well as the 
role of establishment of international linkages.

Since 2006, the Philippine Council for Health Research 
and Development has formulated the National Unified 
Health Research Agenda (NUHRA) every five years. The 
most recent version, NUHRA 2017-2022, was developed 
using a bottoms-up approach. The agenda outlines the 
country’s health research priorities for the next five years, 
taking into consideration the current health status of the 
country, its capacities, political directions, and international 
commitments. The NUHRA has six themes: 1) responsive 
health systems, 2) research to enhance and extend healthy 
lives, 3) holistic approaches to health and wellness, 4) health 
resiliency, 5) global competitiveness and innovation in 
health, and 6) research in equity and health. The creation 
of a NUHRA is meant to serve as a template to guide 
public investment in health R&D towards the goal of a 
better life for Filipinos.

Since the late 1980s, several policies and strategies 
have been put in place to develop and improve S&T in 
the country. An S&T Master Plan was formulated by a 

reinforcing science and technology through innovation, 
dissemination, adaptation, implementation, and utilization.2

In the health sector, the discovery and application of 
new technologies has led to an expansion of options to solve 
public health problems in the form of recombinant vaccines, 
molecular diagnostics, and recombinant therapeutic 
proteins, among others.3 However, developing countries 
continue to face challenges in S&T. In an indicative 
assessment of research and development (R&D) capability 
and capacity, only a few developing countries possess the 
necessary skills to engage in scientific research. Some 
developing countries have research capability but fail in 
the next step of research translation due to poor industrial 
production base.4 In another survey, results showed that 
countries with high burden of diseases are underrepresented 
in and do not make significant contribution to the global 
pool of health and health-related publications.5 A capacity 
assessment conducted by the Council on Health Research 
for Development (COHRED) found that research groups 
in developing countries are “small, vulnerable, under-funded, 
and deficient in basic equipment and trained researchers and 
support staff.”6 As these countries continue to lag in S&T, 
creative application of the sciences fails and the current 
disparity with industrialized nations widens.7

For the S&T sector to have a continued contribution 
and impact on health, countries need a clear understanding 
of their current capacities, strengths, and weaknesses. The 
United Nations Conference on Trade and Development 
(UNCTAD) suggests a set of fundamental elements for 
an ideal S&T environment (Figure 1).8 The management 
of an S&T environment needs to consider its knowledge 

Figure 1. Schematic diagram of a national system of innovation.
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assists R&D projects to fast track their market readiness and 
commercial availability.19

The basis through which the country’s S&T sector may 
act upon health research priorities is mainly credited to its 
policies. A Global Innovation Index (GII) report published 
by Cornell University, the European Institute of Business 
Administration (INSEAD), and the World Intellectual 
Property Organization (WIPO) measured the strength 
of the Philippine’s institutional framework.20 Under the 
Institution pillar, it aimed to assess the quality of a country’s 
policy formulation, regulation, policy implementation, the 
extent to which the rule of law prevails, and the ease of 
private entrepreneurship.

Table 1 shows the GII scores of the Philippines from 
2013 to 2017 for the Institution pillar and its subpillars: 
political, regulatory, and business environment.20-24 The 
country’s Institution pillar was considered weak in 2013 
when it scored 44.8 and ranked 128 out of 142 countries. 
The report attributed this to low-scoring political stability in 
the country at the time (32.2 or 130th out of 142 countries). 
From 2014 to 2017, the country has continually performed 
better under this pillar, indicating that its set of policies in 
S&T has improved in attracting businesses, nurturing good 
governance, and applying necessary regulatory mechanisms 
that offer protection and incentives to innovation. A look at 
disaggregated data also showed improved performance from 
2013 to 2017. While scores in the political and regulatory 
environment subpillars have sometimes declined, the country 
has risen in global rankings, going from 120 to 84 and 118 
to 105, respectively. The country’s business environment was 
considered a weakness in 2013 but has then significantly 
improved. It should be noted, however, that disaggregated 
data under this subpillar revealed that the country is 
considered weak in terms of the ease of starting a new 
business, ranking 120 out of 127 countries in 2017.

EDuCATIon AnD RESEARCH

The level and standard of education and research 
activity in a country are considered prime determinants 
of its S&T capacity. Figure 2 shows the Philippine GII 
scores for Human Capital and Research from 2013 to 
2017.20-24 While the country has been improving overall, 
the Education subpillar has been weak since 2013. Between 
2013 and 2017, the country has allocated less than 3% 
of its Gross Domestic Product (GDP) on education 
per year. Meanwhile, the country’s strength in Tertiary 

presidential task force in 1988 with the goal of attaining a 
newly industrialized country status by 2000. This strategy 
focused on the modernization of the production sector by 
mass technological transfer, upgrading of R&D capability, 
and development of S&T infrastructure.10 One of the 
products of this strategy was the enactment of Republic 
Act (RA) 6959 with the objective of accelerating the 
application and transfer of the benefits of S&T to the rural 
areas through the establishment of Provincial Science and 
Technology Centers.11

Pursuing the objective of achieving the status of 
being a newly industrialized country by 2000, the Science 
and Technology Agenda for National Development (or 
STAND Philippines) outlined the country’s development 
from 1993 to 1998.12 STAND identified 13 products and 
services which had high potential for the world market 
(export winners), nine products necessary to sustain a 
productive population (basic domestic needs), and three 
industries crucial for the development of both export and 
domestic markets (support industries). Bills enacted during 
this period were heavily focused on manpower development 
through providing incentives for inventors, scholarships for 
S&T, and streamlining the governance of the Philippine 
Science High School.13-16

Following STAND was the DOST Medium-Term Plan 
1999-2004.10 This plan envisioned a competent, competitive, 
and conscientious scientific community through the 
implementation of six flagship programs: 1) comprehensive 
program to enhance technology enterprises, 2) integrated 
program on clean technologies, 3) establishment of a 
packaging R&D center, 4) expansion of regional metrology 
centers, 5) S&T intervention program for the poor, 
vulnerable, and disabled, and 6) comprehensive S&T 
program for Mindanao.

The Medium-Term Philippine Development Plan 
2004-2010 included four points to strengthen S&T in 
the country: 1) adopting policies focused on making the 
Philippine National Innovation System work, 2) enhancing 
competitiveness of S&T workers, 3) accelerating knowledge 
creation and transfer, and 4) promoting technology 
entrepreneurship.17 During this period, several S&T 
programs were implemented. DOST’s technology transfer 
initiative called Small Enterprise Technology Upgrading 
Program focused on responding to the technological 
needs of small and medium enterprises.18 The Technology 
Innovation for Commercialization Program of DOST’s 
Technology Application and Promotion Institute funds and 

Table 1. Philippines institution scores (2013-2017)
2013 2014 2015 2016 2017

Institutions 44.8* 49.6 51.8 53.4 52
Political environment 42.5 45.7 40.5 44.9 44.2
Regulatory environment 49.5 50.1 51.3 51.6 48.4
Business environment 42.6* 53 63.5 63.9 63.3
* Indicates a weakness
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Education stems from its consistently high numbers of 
graduates in science and engineering courses. In 2017, 
the Philippines ranked 27th globally and third compared 
with its neighboring countries in graduates in science and 
engineering as percentage of total tertiary graduates.

While not considered a weakness, performance in the 
Research and Development subpillar has been decreasing 
(Figure 2).20-24 Between 2015 and 2016, the number of full 
time-equivalent (FTE) researchers increased by almost 
200%, going from 78.3 to 221.3 FTE researchers per million 
population. This dropped in 2017 to 189.4 FTE researchers 
per million population (Figure 3).

In terms of spending (Table 2), the country’s Gross 
Expenditure on R&D (GERD) as percent of its GDP since 
2013 has been 0.1%, lagging behind its neighbors Singapore 
(2.2%), Malaysia (1.3%), and Thailand (0.6%) in 2017. It 
should be noted that R&D spending by businesses as % of 
total GERD was strong between 2013 and 2015. However, 
this has dropped by almost 50% since 2016. A similar trend 
is observed for R&D financed by foreign investment, which 
decreased by over 50% between 2015 and 2016.

Table 3 shows the research output by researchers as a 
result of inventions and innovations from 2013 to 2017.20-24 

While not considered a weakness, the Philippines’ resident 
patent applications index at the national and regional office 
in 2017 lags behind its neighboring countries Singapore 
(3.1), Malaysia (1.6), Vietnam (1.1), and Thailand (0.9). 
A similar trend is observed for international patent 
applications. Along with Vietnam and Indonesia, the 
Philippines has consistently scored 0 in international 
patent applications, with other neighboring countries 
scoring as high as 1.8 per billion GDP.

Figure 3. FTE researchers per million (2015-2017).

Figure 2. Philippines GII Human Capital and Research Pillar and Subpillar Scores (2013-2017).
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in hiring researchers in the business enterprise since 2016, 
ranking 8th globally. Almost 65% of FTE researchers are 
in business enterprises and are involved in the creation of 
new knowledge, products, methods, and management of 
projects. Since 2013, less than 25% of the country’s total 
workforce were employed in knowledge-intensive jobs. 
This includes managers, professionals, associate professionals, 
legislators, senior officials, and technicians.

Figure 5 shows the adoption of new business and 
organizational models as a result of innovation. Between 
2013 and 2015, innovations strongly enabled changes in 
business and organizational models, ranking within the top 
30 globally, indicating that businesses were eager and had 
the capacity and resources to adopt new innovations.

InFRASTRuCTuRE

In creating an ideal environment for S&T, countries 
must recognize the role of adoption and absorption 
of, and adaptation to existing technologies generated 

The country is considered weak in scientific and 
technical journal publication and has been declining in 
performance since 2014 (Table 3).20-24 It currently ranks 
120th out of 127 countries in journal publication output. 
A huge gap was observed with neighboring countries, 
with only Indonesia scoring lower than the Philippines in 
2017 (Figure 4).

PRoDuCTIon SECToR

Businesses, firms, farms, and other productive entities 
generate demand for S&T for the production of goods 
and services.8 Businesses foster their competitiveness, 
productivity, and quality by employing qualified 
individuals as well as adopting innovative business and 
organizational models.20

Table 4 shows R&D activity in the production sector.20-24 
The country’s university-industry research collaboration 
has been in decline since 2015. Despite this, it currently 
ranks 59th globally. The country has performed strongly 

Table 4. R&D in the Production Sector (2013-2017)
R&D in the Production Sector 2013 2014 2015 2016 2017
University-industry research collaboration 40.9 43 46.6 46.6 41.4
Knowledge-intensive employment, % of workforce 20.8 22.5 23.7 23.5 24
Researchers in business enterprise, % of FTE researchers n/a n/a n/a 54.1* 63.2*
* Indicates a strength

Figure 4. Scientific and Technical Journal Publication per Billion GDP in 
International Dollar of Selected South East Asian Countries (2017).

Table 3. Research Output per Billion GDP in International Dollars (2013-2017)
Per billion GDP in International Dollars 2013 2014 2015 2016 2017
Resident patent applications filed at national or regional office 0.5 0.4 0.3 0.5 0.5
International patent application filed by residents at the 
Patent Cooperation Treaty

0 0 0.3 0 0

Scientific & technical journal articles* 2.1 2.1 1.6 1.5 1.6
* Indicates a weakness
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subpillars. First is logistical performance, measured as an 
index, that takes into consideration multiple dimensions 
of trade including customs performance, infrastructure 
quality, and timeliness of shipments. Second is gross capital 
formation, which includes net inventories of the economy, 
including 1) land improvement, plant, machinery, and 
equipment purchases; 2) construction of roads, railways, 
and other transport infrastructure; and 3) construction 
of schools, offices, hospitals, residential areas, and 
commercial or industrial buildings.

overseas. To catch up with technological advances globally, 
absorptive capacity must be created in all stakeholders 
involved in S&T. This includes not just strengthening 
human capacity development but also infrastructures.8 
Strong communication, transport, and energy infrastructures 
facilitate production and exchange of ideas, services, and 
goods. It leads to increased efficiency, lower transaction costs, 
better market access, and sustainable growth.20

Figure 6 shows the Philippines’ general infrastructure 
scores from 2013 to 2017.20-24 It assesses two major 

Figure 5. New Business and Organizational Models (2013-2017).

Figure 6. Philippines General Infrastructure Score (2013-2017).

*Indicates a strength

Organizational model creationBusiness model creation

20172016201520142013

50

40

30

20

10

0

54.8
57.160

60.960.360.5 60.3*
63.3* 63.7*63.6* 62.6*

70

Gross capital formation (% of GDP)Logistics performance

20172016201520142013

General infrastructure

10

0

20.719.118.6
20

23.723.6
21.1

25.124.7
30 28.7 30

36.7
32.9

40

43
50

50.5

5660

VOL. 53 NO. 3 2019 ACTA MEDICA PHILIPPINA 243

Science and Technology for Health Research



Table 7 shows the foreign direct investment (FDI) 
data for the Philippines from 2013 to 2017.20-24 FDI 
inflows have been on a general upward trend since 2013 and 
were considered strengths from 2016 to 2017, indicating 
that foreign economies find the country attractive due 
to factors that may include market potential, skilled 
workforce, and favorable laws and incentives. Similarly, 
FDI outflows have been increasing, which may indicate 
that local businesses may be seeking more favorable 
investment conditions abroad.

ConCLuSIon AnD RECoMMEnDATIonS

The involvement of the S&T sector is indispensable 
to the achievement of national and international health 
goals of the Philippines. To further strengthen their role in 
fulfilling the health research needs of the country, multiple 
elements in the S&T environment must be considered: 
1) framework considerations or policies, 2) education and 
research, 3) the production sector, 4) infrastructure, and 
5) the financial and market sector.

The Philippines has improved in formulating and 
implementing policies that create an enabling environment 
for S&T. Policies implemented throughout the years in 
the Philippines have managed to balance strengthening 
infrastructure capacity while increasing translation and 
uptake of new knowledge and technologies by enterprises. 
The country must keep the trend of implementing long 
term strategies that cater to local needs, realities, and 
cultures. Its policies should encourage entrepreneurships 
and ease the establishments of start-ups to create demand 
for S&T innovations, increase competition, and attract 
foreign investments.25

The country’s score and global rank for general 
infrastructure has been increasing since 2013. Disaggregated 
data show that the country has been devoting increased 
percentage of its GDP to Gross Capital Formation (GCF). 
Currently, the country ranks 50th out of 127 countries in 
GCF as % of GDP. This is a trend observed in developing 
countries, where investment in fixed assets is seen to enable 
rapid economic growth. Conversely, score and global rank in 
logistics performance has been decreasing. This is indicative 
of a less efficient customs and border management clearance, 
decreasing quality of trade and transport infrastructure, 
decreasing ease in shipping arrangement, decreasing quality 
of logistics services, and decreasing timeliness of deliveries.

Table 5 shows the Philippines’ information and 
communication technologies (ICT) scores from 2013-
2017.20-24 It measures four subpillars: ICT access, ICT 
use, government’s online services, and e-participation. The 
country’s score for overall ICT and for each of its subpillars 
has been increasing since 2013. It should be noted that 
the country’s global ranking has remained stable despite 
increasing performance, indicating that global performance 
as a whole may be on the rise. The country ranks 4th in overall 
ICT performance compared with neighboring countries.

FInAnCIAL SECToR AnD MARKETS

For innovation to occur, an environment that supports 
investments and competition is critical for success. Since 
2014, the density of newly registered business has remained 
stagnant (Table 6). This is consistent with institutional 
scores, which rated the Philippines as weak in policies that 
ease the process of starting a business. The country currently 
ranks 59th in intensity of local market competition, with 
a score of 70.2 in 2017. 20-24

Table 5. Philippines ICT Scores (2013-2017)
2013 2014 2015 2016 2017

ICTs 28.6 29.9 42.7 46.1 50.6
ICT access 33.2 34.1 43 43.9 47
ICT use 10.5 14.6 22.8 33.5 29.3
Government's online service 49.7 49.7 48 48 66.7
E-participation 21.1 21.1 56.9 56.9 59.3

Table 7. Philippines FDI Data (2013-2017)
FDI 2013 2014 2015 2016 2017
FDI net outflows % of GDP 0 0.7 1.4 2.5* 1.9*
FDI net inflows % of GDP 0.8α 1.1 1.4 2.2 1.8
* Indicates a strength
α  Indicates a weakness

Table 6. New business density and competition (2013-2017)
2013 2014 2015 2016 2017

New business density per thousand population 15-64-year old 0.2 0.3 0.3* 0.3 0.3*
Intensity of local competition 68.2 67.8 69.2 70.4 70.2
* Indicates a weakness
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may have improved processes or production but have 
not necessarily resulted in patent applications or 
journal publications.

•	 In-depth	 research	 into	 each	 element	 of	 the	 S&T	
environment can provide insight into the confounding 
variables that affect the development of the S&T sector 
in the country.
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