


These are exciting times for inward reflection
and collective action for Philippine state
universities and colleges. We see and
experience dynamic technological advances
heralded by the Fourth Industrial Revolution
in many parts of the world including some in
neighboring economies in Southeast Asia.
When these are juxtaposed with the raw yet
glowing potentials of intellectual capital in our
universities, we are compelled to take stock of
our human, structural, and relational resources
and re-engineer these towards revolutionizing

our universities into thriving platforms for collaborative knowledge
creation that are on par with the world’s best and as throbbing factories of
innovation that can positively transform the lives of Filipino families and
communities.

Laxity is not an option. Going for just the minimum compliance and usual
standards will not propel us to the ambit of conversations of the world’s
most innovative universities. The 21st century and Industry 4.0 skillsets
expected of our students and graduates impel us to reconfigure the entire
university enterprise--our leadership and governance structure, programs
and curricula, faculty preparedness and development, research and
extension agenda and programming, linkages with business and industry,
international collaborations, resource mobilization to name a few. For
SUCs to earnestly engage and make a mark in the world of Industry 4.0
technological innovations, we ourselves need a re-invention and
innovation of our internal university ecosystem.

The Platform for Innovating SUCs in Industry 4.0 (PISI) manifests our
collective thrust to no longer stay in the sidelines and watch as the rest of
the higher education world blast off to unknown frontiers. We will be
“entrepreneurial” in this endeavor. We will pool and leverage our
university intellectual capital in order to attract kindred spirits in the
private sector and industry as well as in the government who can partner
with us in this transformation. Let us all rally around PISI to enable us to
rise from just smoldering embers to a blaze of knowledge creators,
innovation producers, and passionate collaborators of unlimited potential
worthy of the confidence, trust, and respect of the world.

The PASUC Working Paper, Philippine State Universities and Colleges:
Shaping Intellectual Capital and Innovation in Industry 4.0 outlines a
working framework for PISI based on an in-depth recognition of the
challenges we face within and outside the university. We hope that PISI
can provide a unified and holistic set of program interventions that have
systems-wide solutions to growing the university’s most prized asset—the
Intellectual Capital which serves as the primordial currency in the
knowledge economy and the Fourth Industrial Revolution.

Dr. TIRSO A. RONQUILLO, ASEAN Eng.
President, PASUC 
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The knowledge-based society is characterized by a world of
intangible assets and the brains. Paraphrasing Winston Churchill, the
empires of one’s mind are the true empires of the 21st century. In a
knowledge-based society, ideas viewed as information are not only
primordial but also primary, since they manifest as being ineffable and
substantial, essential and concrete, functional and efficient1.
Brainpower or intellectual capital is the modern society’s most prized
asset, its sharpest competitive edge, and, when harnessed for the
common good, an effective force for inclusive and sustainable growth
and wealth creation.

Figure 1. Intellectual Capital

In his bestselling first book, Intellectual Capital, Thomas
Stewart2 redefined the priorities of businesses around the world,
demonstrating that the most important assets companies own
today are often not tangible goods, equipment, financial capital, or
market share, but the intangible assets: the knowledge and talents
of workers, patents, copyrights, brands,

1

1 Dinu, M., Knowledge-Based Society. A Postreferential Perspective on Resources, Economic Publisher, Bucharest,
2006, pp. 7-9.
2 Stewart, Thomas, Brainpower, Fortune Review, 3 June 1991.

Stewart, Thomas, Intellectual Capital: The New Wealth of Organizations, Bantam Books, 1998.



the information about customers and channels, and past experience
that a company has in its institutional memory. The growth of an
organization’s competitive ability relies on its innovation, intangible
resources, and use of competitive intelligence. Intellectual capital is
positioned as the “currency of the new millennium,” the key to success
in the “era of knowledge3”, a cornerstone to the dynamic process of
knowledge production, translation, value creation, and innovation.

Intellectual Capital, in the context of a business enterprise, is
usually classified in three categories: human capital, relational capital
and structural or organizational capital4. Human capital refers to skills,
knowledge, competencies, training and education, qualifications,
experiences, creativity, capacity for innovation, motivation and
professional training of workers in the organization. Relational capital
includes value contained in the company’s relationship with
customers, suppliers, investors and distribution channels. Structural or
organizational capital includes organizational processes and
procedures, technologies, hardware, software and databases,
organizational structure, brands, patents and intellectual property
rights. Human capital create the knowledge they share, use and
diffuse (relational capital), which is finally institutionalized and codified
by companies (structural capital). Company value creation is the
product of interaction of these classes of intangibles5.

Figure 2. The intellectual capital of nations

3 Moroianu, Nicolae, Moroianu Daniela, Intellectual Capital at Present, Annals of Oradea University, no. 8, vol. 3, 2006,          
p. 2–4.
4 Roos, J., Roos, G., Dragonetti, N., Edvinsson, L. (1997). Intellectual capital: Navigating in the new business landscape. 
Basingstoke: Macmillan Business.
5 Ibid.
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6 Leif Edvisson and Caroline Stenfelt, (1999) "Intellectual Capital of Nations — for Future Wealth Creation", Journal of 
Human Resource Costing & Accounting, Vol. 4 Issue: 1, pp.21-33, https://doi.org/10.1108/eb029051
7 Lin, C, Y. and Edvinsson, L. ―What National Intellectual Capital Indices Can Tell About the Global Economic Crisis of 
2007-2009? Electronic Journal of Knowledge Management Volume 8 Issue 2 (pp253 - 266), available online at 
www.ejkm com

Transforming the construct of intellectual capital from a firm level
to national level framework6: Market value is national wealth; human
capital, is defined as the competencies of individuals in realizing
national goals. It human consists of knowledge about facts, laws, and
principles in addition to knowledge relating to teamwork, and other
specialized and communication skills. Other measures include quality
of education, the amount of skilled labor, the degree of employee
training, the rate of literacy, the level of enrollment in institutions of
higher education, the pupil-teacher ratio, the number of Internet
subscribers, and public expenditure on education.

External relations capital represents a country’s capabilities and
successes in providing an attractive and competitive incentive in order
to meet the needs of its international clients, while also sharing
knowledge with the rest of world. Some of the key indicators include
investment in foreign countries and achievements in foreign relations,
as well as exports of goods and services. corporate tax
encouragement, cross-border ventures, openness to foreign cultures,
degree of globalization, and transparency of economic information, as
well as the image that the country projects abroad, and the country's
export and import of commercial services. Process capital comprises
the non-human sources of knowledge in a nation. Embedded in a
country’s infrastructure, these sources facilitate the creation,
accessibility, and dissemination of information. This type of capital is
measured through fair business competition environment,
government efficiency, intellectual property rights protection, the
availability of capital, the number of computers per capita, the ease
with which new firms can be established, and the number of mobile
phone subscribers.

Renewal capital which is presumably the innovation capital is
defined as a nation’s future intellectual wealth and the capability for
innovation that sustains a nation’s competitive advantage. Business
R&D spending, basic research, R&D spending as a percentage of GDP,
the number of R&D researchers, the level of cooperation between
universities and enterprises, scientific articles, and USPTO & EPO
(patent number recorded in both United States Patent and Trademark
Office & European Patent Office) per capita are included in this type of
capital7.

Thus, in the broader context of nations engage in a knowledge-
based economy, there is rather unified understanding about the
importance of intellectual capital as an economic commodity and key
determinant of economic performance since an increasing proportion

https://doi.org/10.1108/eb029051


of GDP currently resides in assets that have little or no physical
manifestations such as the sphere of human resources, research and
development, creativity, information technology, and continuous
innovations among others or even the synergies of these interrelated
assets. Intellectual capital fuels knowledge production, spurs
innovations, catalyzes incremental innovations, identifies and
develops new enterprises and business opportunities, facilitates
technology adoption, and leads the diffusion or transfer of knowledge
which then accrues to enhanced human capital. What transpires next
is a mutually reinforcing cumulative cycle of innovation, re-invention
and increasing supply of and demand for even higher order skills. As
productive knowledge and intellectual assets grow, demand gets
bigger for ever higher capacity of intellectual capital to identify,
evaluate and modify this knowledge. As the rate of technological
change surges, there is need for increased capacity in the human
capital to adapt, develop widely distributed problem-solving skills, and
improve on the current composition of work skills.

These intangible assets such as knowledge, patents, and
innovation now represent the wellspring of a nation's wealth,
competences and capabilities that are deemed essential for economic
growth, competitive advantage, human development, and quality of
life. Evidently, countries rich in intangible assets fare better in terms of
national wealth than those whose assets are limited to land, tools, and
labor8.

The Nexus of Intellectual Capital and the Fourth Industrial Revolution

The Fourth Industrial Revolution, commonly known as Industry
4.0, is characterized by a range of new technologies that are fusing the
physical, digital and biological worlds such as robotics, big data and
analytics, artificial intelligence and cognitive technologies, quantum
computing, the Internet of Things, cybersecurity, advanced materials,
sensors and wearables, additive manufacturing, and augmented
reality9. Its impact reaches across all disciplines, economies and
industries10.

Intellectual capital remains as the pivotal source of value creation
in Industry 4.0. However, transforming, leveraging, and managing
Intellectual Capital to address the exponential speed of technological
advancements of the Industry 4.0 entails a whole new approach.
Industry 4.0 is bringing about dramatic changes that demand
reconfiguration and rethinking on the entire ecosystem of value
creation.

8 Ibid. 
10 The first industrial revolution used water and steam to mechanize production, the second used electric energy to create 
mass production and the third used electronics and information technology to automate production.
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11 https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab

Figure 3. The Fourth Industrial Revolution
Source: Preparing tomorrow’s workforce for the Fourth Industrial Revolution 

For business: A framework for action, Deloitte, September 2018

Describing the enormous potential for the technologies of the
Fourth Industrial Revolution as well as the possible risks, Professor
Klaus Schwab, founder and executive chairman of the World
Economic Forum and author of the book, The Fourth Industrial
Revolution, said, "The changes are so profound that, from the
perspective of human history, there has never been a time of greater
promise or potential peril. My concern, however, is that decision-
makers are too often caught in traditional, linear (and non-disruptive)
thinking or too absorbed by immediate concerns to think strategically
about the forces of disruption and innovation shaping our future.“11

The promise of Industry 4.0 is the potential to connect billions
more people to digital networks, dramatically improving the efficiency
of organizations and even managing assets in ways that can help
regenerate the natural environment, potentially undoing the damage
of previous industrial revolutions. Intellectual Capital when harnessed
well in this platform should lead to smarter decisions, better-designed
products, service and systems, potentially more efficient use of
resources, and a greater ability to predict future needs. On the other
hand, organizations might be unable to adapt; governments could fail
to employ and regulate new technologies to capture their benefits;
shifting power will create important new security concerns; inequality
may grow; and societies may fragment.



Specifically, Industry 4.0 offers the impetus for rapid
transformation of the human capital needed to perform the jobs of
the future. The rise of smart automation and ubiquitous, connected
systems in the age of Industry 4.0 appears to herald a change in what
skills are required, what tasks need to be done, even what roles would
be needed.

It is believed that on average, a third of the skillsets required to
perform today’s jobs will be wholly new by 2020. Complex problem
solving, critical thinking and creativity will be the top three skillsets
needed. With the avalanche of new products, new technologies and
new ways of working, the future workforce is going to have to become
more creative in order to benefit from these changes 12.

Whereas negotiation and flexibility are high on the list of skills for
2015, in 2020 they will begin to drop from the top 10 as machines,
using masses of data, begin to make our decisions for us. A survey
done by the World Economic Forum’s Global Agenda Council on the

12 https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/
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Figure 4. Top 10 skills demanded by Industry 4.0
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13 https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/
14 Institute for the Future (2011). Future Work Skills 2020. University of Phoenix Research Institute.

Future of Software and Society shows people expect artificial
intelligence machines to be part of a company’s board of directors by
2026. Similarly, active listening, considered a core skill today, will
disappear completely from the top 10. Emotional intelligence, which
doesn’t feature in the top 10 today, will become one of the top skills
needed by all 13.

Figure 5. Future work skills in 2020

In Future Work Skills 2020 14, the Institute for the Future cites the
rise of smart machines and systems, computational world, new media
ecology, and globally connected world as key disruptive shifts that are
likely to reshape the landscape of work and identifies ten key work
skills, proficiencies and abilities required across different jobs and work
settings needed in the next 10 years such as a) Sense-making, b) Novel
and adaptive thinking, c) Trans-disciplinarity, d) Social intelligence, e)
Computational thinking, f) New media literacy, g) Cognitive lead
management, h) Design mindset, i) Cross-cultural competency, and j)
Virtual collaboration.

As smart machines take over rote, routine manufacturing and
services jobs, there will be an increasing demand for sense-making
skills, skills that help us create unique insights critical to decision
making. Since collaboration is key to success in Industry 4.0, social
intelligence or the ability to connect with others in a deep and direct
way, to sense and stimulate reactions and desired interactions will
continue be one of the vital assets that give human workers a
comparative advantage over machines.



Novel and adaptive thinking or “situational adaptability” the ability to
respond to unique unexpected circumstances of the moment will be
at a premium as automation and offshoring continue. Cross-cultural
competency or the ability to operate in different cultural settings will
become an important skill as organizations increasingly see diversity
as a driver of innovation that requires the combination and range of
skills, perspectives, disciplines, and working and thinking styles.

Connected enterprises and the marriage of digital and physical
worlds may compel workers to perform complex, variable, and often
unpredictable tasks that require the ability to access and understand
troves of data. Computational thinking or the ability to translate vast
amounts of data into abstract concepts and to understand data-based
reasoning will become a core expertise as they begin to feature
regularly in discourse and decision-making. The next generation of
workers will also need to be media literate or have the ability to
critically assess and develop content that uses new media forms, and
to leverage these media for persuasive communication. The ideal
worker of the next decade has to bring deep understanding of at least
one field and have the capacity to converse in the language of a
broader range of disciplines. Trans-disciplinarity requires a sense of
curiosity and a willingness to go on learning far beyond the years of
formal education. Design mindset or the ability to represent and
develop tasks and work processes for desired outcomes requires
workers to plan environments so that are conducive to the desired
outcomes. The next generation of workers will have to develop their
own techniques for tackling the problem of cognitive overload. Lastly,
the virtual work environment requires the ability to work productively,
share ideas and be productive despite physical separation 15.

Indeed, the importance of these requisite skills for the Fourth
Industrial Revolution and the 21st Century has been reflected in
statements of vision and strategies by educational ministries and
universities in many parts of the world. Universities, as platforms of
knowledge production, are an organic pipeline of intellectual capital in
national innovation systems. In the Fourth Industrial Revolution,
universities play an important role in nurturing high-skill talent the
country needs for sustainable economic growth.

For example, The Ministry of Education of the Republic of
Singapore has identified competencies that have become increasingly
important in the 21st Century. These competencies, represented in the
following framework (See Figure 6), underpin the holistic education that

15 Ibid. 
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16 https://www.moe.gov.sg/education/education-system/21st-century-competencies

Singapore schools provide to better prepare students for the future.
The person who is schooled in the Singapore Education system has a
good sense of self-awareness, a sound moral compass, and the
necessary skills and knowledge to take on challenges of the future.

He is responsible to his family, community and nation. He
appreciates the beauty of the world around him, possesses a healthy
mind and body, and has a zest for life. In sum, he is:

• a confident person who has a strong sense of right and wrong, is
adaptable and resilient, knows himself, is discerning in judgment,
thinks independently and critically, and communicates effectively.

• a self-directed learner who questions, reflects, perseveres and takes
responsibility for his own learning.

• an active contributor who is able to work effectively in teams, is
innovative, exercises initiative, takes calculated risks and strives for
excellence.

• a concerned citizen who is rooted to Singapore, has a strong sense
of civic responsibility, is informed about Singapore and the world,
and takes an active part in bettering the lives of others around
him16.

Figure 6. Important competencies in the 21st Century
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17 The Philippine Inclusive Filipinnovation and Entrepreneurship Roadmap: Bridging the Gaps, Setting the Milestones.  
Policy Briefs, Department of Trade and Industry, 2018.
18 Yogesh Malhotra, Ph.D. Martin J. Whitman School of Management Syracuse University, Syracuse, NYMeasuring
Knowledge Assets of a Nation: Knowledge Systems for Development, United Nations Advisory Meeting of the Department 
of Economic and Social Affairs Division for Public Administration and Development Management
19 http://solability.com/the-global-sustainable-competitiveness-index/the-index/intellectual-capital

Snapshots of the State of the Philippines’ Intellectual Capital

There are four areas that are considered critical in the
development of a knowledge-based economy: a) an economic and
institutional regime that provides incentives for the efficient use of
existing and new knowledge and the flourishing of entrepreneurship;
b) educated and skilled populations of citizens who can create, share,
and use knowledge optimally; c) dynamic information infrastructure
that can facilitate the effective communication, dissemination, and
processing of information; and d) an efficient innovation system of
firms, research centers, universities, experts, consultants and other
organizations to tap into the growing stock of global knowledge,
assimilate and adapt it to local needs, and create new technology 18.

The Global Sustainable Competitiveness Index (GSCI)19 which uses
Intellectual Capital as the basis for innovation capability and
sustainable economic competitiveness shows South Korea at the top.
North-Eastern Asian nations (South Korea, China, Japan, Singapore)
and the OECD countries from the Northern hemisphere dominate the
intellectual capital sub-index of the GSCI. Vietnam (42), Tunisia (43),
Bolivia (46) and Cuba (49) are the highest ranked countries of the
Southern hemisphere. The Philippines ranks 119th out of 180 countries.

Figure 7. The Global Innovation Index 2018



The indicators used for assessing these criteria are composed of
data points relating to education, innovation capabilities, and
entrepreneurship. Countries with a high score in this ranking are more
likely than others to develop (or sustain) successful economies
through research and knowledge driven industries, i.e. high-value
added industries, and therefore achieve higher growth rates. All
indicators used to assess the innovation capability and sustainable
competitiveness have been scored against size of the population or
against GDP in order to gain a full picture of the competitiveness,
independent of the size of a country. In addition, developments
(trends) of performance indicators have also been taken into account.

In the 2018 Global Innovation Index, Global Innovation Index (GII)
which ranks countries according to their capacity and success in
innovation upon assessment of the country’s institutions,
infrastructure, business and market sophistication, knowledge and
technology outputs, human and capital research, and creative
outputs, the Philippines ranked 73rd out of 126 economies. Its rank in
terms of innovation was unchanged from 2017, despite “high scores”
in business environment, education and information and
communications technology (ICT). It placed 13th among 15 countries in
Southeast Asia and Ocean and fell to 68th place from 65th in the same
comparative years in terms of innovation output. The GII Report
indicated that the areas where the Philippines has been consistently
weak are in a) ease of doing business; b) government operating
expenditures in education, c) government expenditure per pupil (%
GDP/capita), d) pupil-teacher ratio, e) gross expenditure on research
and development (GERD, % of GDP), and f) ease of protecting minority
investors 20.

In the 2018 World Competitiveness Rankings, the International
Institute for Management Development (IMD)21 places the Philippines
50th among 63 countries. Specifically, the IMD cites social
infrastructure as the lowest-ranked factor for the country, measured in
terms of human capital formation including basic scientific
infrastructure, education, research and development infrastructure.
The IMD briefing paper noted that "investment in education and
training provides better opportunities for higher-value employment.
In the digital era, workers must learn how to learn fast." It also
recommended upgrading of skills through technical and vocational
training.

21 In a survey conducted in partnership with the Asian Institute of Management, IMD measured the country's attractiveness 
from the viewpoint of middle and upper managers from corporations and institutions worldwide assessing competitiveness 
- economic performance, government efficiency, business efficiency, and infrastructure.
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22 The knowledge factor is measured by the "know-how necessary to build and adapt new technologies;" the technology 
factor takes into account the "overall country setting that enables digital technologies to develop;" and the future-
readiness factor "measures the level of preparedness of the country to exploit and adapt to digital transformation.”

Further, in the 2018 World Digital Competitiveness Rankings of
the Switzerland-based International Institute for Management
Development (IMD) which ranks countries according to 3 factors:
knowledge, technology, and future readiness22, the Philippines
finished 56th out of 63 countries, dropping 10 notches from its 46th

spot in 2017.

Comparative data on R&D expenditure also shows that the
Philippines has invested far less than other countries on activities that
drive innovation. Front runners of innovation like Korea, Japan, Israel,
China and Singapore allot a considerable part of their budget on R&D,
while neighbors Thailand and Vietnam also invest much in R&D.

Philippine government
expenditure for R&D (GERD)
in the national budget, in
the last four years, has not
reached 0.1% of GDP. The
United Nations Educational
Scientific and Cultural
Organization (UNESCO)’s
recommendation is to
allocate at least 1 percent of
GDP for R&D support. Figure 3. R&D expenditures (% GDP)

Table 1. Philippine Expenditure for R&D

2014 2015 2016 2017

Total Government Budget 2,019,062,065 2,414,640,618 2,682,814,855 3,350,000,000
GERD 11,004,493 10,977,253 10,511,248 12,255,388
R&D Econ Affairs, DOST 4,497,742 3,663,423 4,312,008 5,257,940
GERD as % of Total Budget 0.55 0.45 0.39 0.37
GERD as % of GDP 0.09 0.08 0.07 0.08

Source: Department of Budget and Management

Figure 4. Availability of Scientists and Engineers



The Philippines also lacks the manpower needed to support
innovation and commercialization activities. Along with Vietnam, it
exhibits low availability of scientists and engineers, in comparison with
countries like Indonesia, Malaysia, Japan, Israel, and Singapore.

Correspondingly, data from UNESCO shows that total R&D
personnel in the Philippines is miniscule in comparison with
innovation leader countries like Korea, Singapore, and Japan. This
goes to show that base support for innovation and commercialization
remains comparatively weak in the Philippines.

13

Table 2. Total R&D Personnel per Thousand Total Employments (FTE), 2013

China 4.619
Japan 13.768
Philippines 0.671
Republic of Korea 15.998

Singapore 13.994
Viet Nam 1.494

Source: UNESCO Institute for Statistics

Likewise, the Philippines has not done well in terms of research
productivity. The country’s ratio of scientific and technical publications
relative to GDP is around 1.6, while Thailand and Vietnam produce
more than three times of this value (6.5 and 5.6, respectively). The
research productivity of Israel, Korea, and Singapore is notably high. It
also appears that Malaysia (12.3) is catching up with China (14.1) and
Japan (15.1).

Figure 5. Scientific and technical publications (No per Billion PPP$ GDP)



14

23 Patent application data are from 5 major five (IP%) offices namely: the European Patent Office (EPO), the Japan Patent 
Office (JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic
of China (SIPO), and the United States Patent and Trademark Office (USPTO).

Patent applications are also low, even when compared with other
Asian countries like Malaysia or Thailand. Data in Figure 6 refer to the
average number of patent applications 23 for the period of 2012-2014,
divided by the average population of the same period.

The data imply that incentives for research productivity must be
improved; and there should be a balance between the incentives for
basic and applied research such that university faculties would also be
willing to engage in collaboration with businesses/industries and
pursue commercialization of their research outputs, instead of solely
focusing on journal publications.

Figure 7. University-Industry Collaboration, PH Score and Rank
Source: Global Competitiveness Report, various years.

Figure 6. Patent Applications (applications/million population)



Over the years, the country’s score and ranking on the university-
industry collaboration in R&D24 indicator of the Global
Competitiveness Index has not improved as much as desired.

Given these snapshots, how prepared is the Philippines for the
Fourth Industrial Revolution (FIRe)? The Philippines is the archetype of
a legacy country, according to WEF’s Readiness for the Future of
Production Report (2018). This means that the country has a strong
production base today, but it is at risk for the future due to weaker
performance across drivers of production, which include technology
and innovation, human capital, global trade and investment,
institutional framework, sustainable resources, and the demand
environment. In WEF’s assessment, to be FIRe-ready a country must
have the ability to capitalize on future production opportunities,
mitigate risks and challenges, and be resilient and agile in responding
to unknown future shocks. As such, it adds that “the best case for
Legacy countries is to improve performance across the Drivers of
Production so that they have the right factors in place to transform
current production systems and maintain and grow their Structure of
Production. The worst case for Legacy countries is to underinvest
across key drivers and have this result in a shrinking production base.

According to the World Bank (2008), for a developing country
such as the Philippines, the diffusion of technology depends both on
access to foreign technology and on the ability to absorb technology.
Trade, international migration, and other networks, including
information networks such as the academe and media, act as
important transmission channels while factors such as the quality of
government policy and institutions, the stock of human capital, R&D
efforts, and the financial system, among others, determine a country’s
absorptive capacity for new technologies. The extent of technology
upgrading then depends on the interaction of these factors. Thus, no
matter how compellingly useful a technology may be, the speed of
absorption and adoption depends on a variety of complementary
factors which include for example, the availability of a technologically
literate workforce; a business climate conducive to investment and
the creation and expansion of firms using higher-technology
processes; access to capital; management appetite for innovation in
both public and private sectors; regulatory frameworks supportive of
innovation; as well as public sector institutions that promote the
diffusion of critical technologies where private demand or market
forces are inadequate (World Bank, 2008).

15

24 In your country, to what extent do business and universities collaborate on research and development (R&D)? [1 = do not 
collaborate at all; 7 = collaborate extensively] | 2016–17 weighted average
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25 These research capabilities pertain to the following essential dimensions namely, a) research design, b) research 
methodology, c) research organization, i.e., data planning, management, assessment, and analysis, and most importantly, d) 
critical examination which demands from researchers the ability to critically examine research, whether one’s own or those 
of others, to question the assumptions, methodology and results of research, and to explore alternative explanations and 
answers to the phenomenon being observed.  
26 These refer to the presence of operational resources & infrastructure such as libraries, laboratories, workshops, 
computational technologies, software, etc.

PISI: Growing Intellectual Capital and Innovation in Philippine State
Universities and Colleges

In general Philippine State Universities and Colleges continue to
face pressing internal challenges at various stages of the knowledge
creation enterprise such as:

• improving the research capabilities25 of faculty, research staff, and
graduate students,

• inculcating a research culture and research vocation among faculty
and graduate students,

• upgrading the research infrastructure26,
• building up, retraining and retaining a sustainable stream of a new

generation of university researchers,
• increasing research productivity, and raising research quality and

impact,
• having and institutionalizing a research code of ethics that

maintains the integrity, openness, and transparency of the research
process and safeguards intellectual property, and

• in the case of extension or applied research, establishing structured
partnerships with community, business and industry stakeholders
in order to integrate “formal” research and innovation efforts with
“informal” grassroots knowledge and innovation.

In addition, there are ostensibly internal governance,
administrative as well as structural challenges to achieving the
optimum outcomes in university-based research such as a)
inadequate appreciation among administrators, faculty, research staff
and students about the role of universities in knowledge production
and Industry 4.0, b) heavy teaching and advising loads of faculty on
top of administrative, committee and other university assignments, c)
low public understanding and opinion of university research, d) low
level of internal research collaboration, e) dispersed or fragmented
research interests, if there are any, f) internal barriers to researcher
mobility and exchange, g) continuing mistrust between academe and
industry leading to scant research collaboration between academe
and industry, and h) preparedness to engage in research through
transnational and global networks among others.

In pursuit of ensuring that the Intellectual Capital of Philippine
State Universities and Colleges (SUCs) effectively serve as pipelines for
technological innovation, economic competitiveness, and inclusive



growth in the knowledge economy and Industry 4.0, the Philippine
Association of State Universities and Colleges (PASUC) launched the
Platform for Innovating SUCs for Industry 4.0 (PISI) in partnership with
the USAID-Science, Technology, Research and Innovation for
Development (STRIDE) Program, Philippine Development Foundation
(PhilDev), and Singapore Polytechnic (SP).

The vision of PISI is to power up the intellectual capital of SUCs
towards a trajectory that allow their leaders, faculty and students to
productively engage both local and global partners in the dynamic
process of discovery, knowledge creation, user-informed product
development, and innovation. Ultimately, the PISI empowered
intellectual capitals of SUCs are expected to collaboratively provide
solutions to the emerging multidisciplinary problems in the industry
and society.

Table 2 below lists some of the key indicators on intangible assets 
and activities that accrue to the development of Intellectual Capital of 
universities and colleges.
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Table 2. Intellectual Capital of Universities and Colleges

Human Capital Structural Capital Relational Capital

▪ Quality of university faculty: 

research and teaching 

competencies

▪ Quality of teaching and 

research programs

(Drivers of 21st Century skills; 

Drivers of Industry 4.0 

technologies and innovations)

▪ Quality of university leaders 

and administrators

▪ Cross-disciplinal programs

▪ Quality and number of 

researchers

▪ Quality of students

▪ Quality and number of Ph.D. 

students

▪ Number of visiting 

fellows/professors from 

foreign universities

▪ Industry-Academe programs, 

e.g., Professional Science 

Master’s Program

▪ Graduates who power the 

next generation of industries

▪ Leadership and governance

▪ Administrative system

▪ Strategic Plan

▪ University Research Council

▪ Research infrastructure

▪ Research Management

▪ Incentives that foster 

research and innovation

▪ Research mentoring

▪ Publications

▪ Technology-based Incubators

▪ Technology-based University 

Technoparks

▪ Translational research and 

product development

▪ Patents/Copyrights 

▪ Joint IPRs by professors and 

university

▪ Use of intellectual property 

and commercialization

▪ Other infrastructural assets 

such as financial relations and 

an information system

▪ Lessons from best global 

universities

▪ Extension programs

▪ Partnership with government 

and industry

▪ Partnership with community

▪ International collaborations

▪ Contracts and R&D projects 

with government

▪ Contracts and R&D projects 

with industry

▪ Contracts and R&D projects 

with community

▪ Knowledge and Technology 

Transfer Office

▪ Student career programs

▪ Alumni Relations

▪ Research services

▪ Shared infrastructure

▪ Human resource training and 

transfer

▪ Academic entrepreneurship

▪ Venture capital and angel 

investments

▪ Ethics, Integrity and Trust



18

PISI aims to provide programs that directly address gaps and
issues in developing the Intellectual Capital in SUCs, specifically in
regard to Human Capital, Structural Capital, and Relational Capital.
PISI has four program pillars, namely 1) Innovation Diagnostics, 2)
Intellectual Capital Development, 3) Inclusive Innovation Partnership
and Collaboration, and 4) Inclusive Innovation Ecosystem.

Strand 1. Innovation Diagnostics of SUCs

PISI shall build on the metrics and diagnostic tools that STRIDE
has developed and train SUCs on how to use these tools to conduct
their own assessment of university programs and activities that foster
innovation such as the following:

Instruction
❑ Infusion and development of 21st-century skills
❑ Expansion of problem-based learning
❑ Interdisciplinary and highly engaged learning
❑ Development of faculty and student internships in industry and

other applied learning experiences
❑ Adoption of communication technologies that can facilitate the

integration of classroom and workplace, track and assess learning
outcomes, and enable students to record, reflect on and share
their learning experiences and outcomes

❑ Recognize and reward faculty industry immersion
❑ Develop and promote university policies that value faculty-

industry collaboration in knowledge production and innovation
❑ Strengthen student internship programs that serve as platforms

to provide students with industry-relevant knowledge and
competencies

❑ Curricular reforms to address job mismatch and cater the needs of
the emerging industries in the regions

❑ Use of Design Thinking modules through electives that introduce
technology-based modules

Research and Extension
❑ New metrics of performance excellence that recognize and

reward faculty research engagement with industry and the
inclusion of entrepreneurship and community engagements as
new metrics of extension

❑ Solutions-driven and market-driven research as well as the
process of business development, customer discovery and
customer development as part of the research development
agenda

❑ Capacity-building of faculty-researchers on the methods of
market studies, market segmentation, and analyses



❑ Establishment of pathways for university publications and patents
to be translated into industry solutions or to pass on university
researches to industry for implementation

❑ Inclusion of innovation and entrepreneurship in the existing R&D
consortia of universities

❑ University technoparks, hubs, or centers focusing on
entrepreneurship, innovation, and technology and business
incubation

❑ Fabrication Labs/Hubs that are based on local industry needs
❑ Strengthening of university IP system to facilitate the

commercialization process
❑ Pathways for university publications and patents to be translated

into industry solutions or to pass on university researches to
industry for adoption

Strand 2. Innovation Capital Development

The second strand prepares the key university actors, i.e.,
Presidents, Vice Presidents, Research and Development Directors,
Research Heads and Managers, and Faculty Researchers on how to
navigate through the opportunities, manage risks and hurdles, and
align their university strategies in Industry 4.0.

Specifically, for university presidents, some of the important
questions for discussion in planned university leadership workshops
are: How do we effectively engage with our global academic
counterparts in Industry 4.0 amid limited resources, bureaucratic
hurdles, and a comparatively thin pool of intellectual capital? How do
we form a collective of intellectual resources across Philippine
universities and surge as one? Is your university ready to produce
knowledge and talent that will contribute meaningfully to our
productivity, quality of life, and survival in the 21st century? Are you
prepared to lay out an intergenerational vision that will prepare your
university beyond 2050 so you can be at the forefront of changes we
have yet to again imagine? Is your university structure nimble enough
to effectively and efficiently support the curiosity of your faculty,
students and staff?

Building on STRIDE’s START (Skills in Technical and Advanced
Research Training) programs, PISI shall hold capacity-building
workshops such as: Writing high quality scientific manuscripts for
publication in indexed journals; Writing competitive grant proposals;
Grant/project management, monitoring and evaluation; and Research
Ethics and Intellectual Property Protection.

As well, PISI shall conduct technical trainings in partnership with
PhilDev on emerging topics relevant to Industry 4.0 such as Artificial
Intelligence, Data Science and Analytics, Internet of Things, etc.
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Training and development on Technopreneurship, Design Thinking
and Technology Incubation shall be provided by PISI in partnership with
Singapore Polytechnic.

Strand 3. Inclusive Innovation Partnership and Collaboration

PISI shall match or group universities with industries to conduct
innovative research for targeted applications. PISI will work with STRIDE,
PhilDev and Singapore Polytechnic on current university-industry
collaborations on curriculum matching, research and development, and
the establishment of programs that support the needs of the industry.

At the macro-level, PISI shall hold the Innovation Conference and
Exposition on Fourth Industrial Revolution (ICE-FIRe) as a high-level
forum for partnership building and networking.

Strand 4. Inclusive Innovation Ecosystem

PISI shall strengthen the inclusive innovation ecosystem through
the establishment of university–based Technology Business Incubators,
development of university-based technology parks, integration of
Technopreneurship in university programs as well as development of
university programs on innovation that have direct applications and
contributions to inclusive and sustainable development such as a) Food
Production and Security, b) Environmental Management, c) Disaster Risk
Reduction, d) Renewable Energy Sources, e) Terrestrial and Marine
Resources Conservation, e) Smart Analytics and Engineering Innovations,
f) Health Systems, and g) Promotion of Science, Technology, Engineering,
Agro-Fisheries and Mathematics.

Further, in the true spirit of being an active part of the national
innovation ecosystem, PISI will encourage SUCs to complement and
engage meaningfully in the innovation efforts of government such as
DOST’s Science for Change programs, the DTI/DOST-led Filipinnnovation
and Entrepreneurship Roadmap, and CHED’s thrust of providing access
in higher education, thus opening wider opportunities for human and
intellectual capital development.

In summary, PISI is a seamless and intertwining cord of programs
that are purposely and tactically intended to re-engineer the SUCs
intellectual capital towards becoming much more Industry 4.0-ready
through purpose-driven capacity building programs and the cultivation
of synergistic alliances with government, industry, local communities,
and global affiliates in order to spur and create inclusive innovations in
the Fourth Industrial Revolution.
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