
The Critical Role 
of Science Education and R&D in 
Social Innovation and Inclusive 

Economic Development 
Gisela P. Concepcion

Professor

The Marine Science Institute                               

University of the Philippines Diliman

NAST Social Innovation Forum

November 11, 2019

Jen Hotel, Roxas Blvd. 



INNOVATION FOR SOCIAL IMPACT

• solving specific social or environmental challenges

• through technology, social enterprise, 
policy, education and R&D

• Integrated ecosystem of solutions to build a more 
inclusive and sustainable society

• Involves civil society



SOCIAL INNOVATION 

THROUGH TECHNOLOGY





SOCIAL INNOVATION 
THROUGH SOCIAL 
ENTERPRISES

ON A COMMUNITY SCALE

URBANIZIMG, URBAN, RURAL, AND  
POOREST OF THE POOR

INVOLVING ACADEME
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Nutritional Profile from Seeds, Leaves, and 

Pods of Moringa

Note: this picture represents the nutritional profile of the leaves only (g/g)

Healthy-vibes.com



Flowers
 antibiotic and antifungal (e.g., pterygospermin) 

(Fahey JW. Acta Hortic. ISHS 2017. 209-224)

Seeds
 Anti-inflammatory, 

anti-tumor 

(Guevara A et al 
(1996) PJS 125, 
175-184)

 Antimicrobial 

(Ali GH et al (2004) 
Int J Env Stud 61, 
699-708)

Leaves
 Anti-oxidant 

(Siddhuraju P and 
Becker K (2003) J 
Agric Food Chem 51, 
2144-55)

 Galactogogue

(Almirante CY and Lim C 
(1996) JPMA 71, 265-
272; Balahibo M et al 
(2001) UERMMMC J 
Health Sci 4, 12-18)



Moringa oleifera

Green Earth 

Heritage 

Foundation

PPC R&D 2017

Farmers/Agri Coops

13 November 2019

ABIOTIC & 

BIOTIC 

STRESSORS

Establishing a Sustainable Value Chain using High-
Quality, Single-Origin Moringa oleifera from Farm to 
Market for Nutritional, Nutraceutical, Cosmeceutical 

and Therapeutic Products

Optimize Practices

• Agronomy

• Extraction

• Raw Material 

Production

R&D Platforms

• Interactomics

• In silico tools

• Formulations

• Bio assays

Tuklas

Lunas/DDHP

Patient 

Access

Vongsak, 2014





Why should 

research (R&D) be 

a top national 

priority?

There is a strong 

correlation between

R&D and GDP per 

capita.

UNESCO 

SCIENCE 

REPORT 2010

Figure 2







UNITED NATIONS



Philippine Economy
• the 40th largest in the world based on Gross Domestic Product 

(GDP) 

• one of the emerging markets in the world

• a freedom score of 60.1, the 89th freest economy in the world and 
16th in the region

http://en.wikipedia.org/wiki/File:Map_of_world_countries_by_GDP_(nominal)_in_US$.png





SOCIAL INNOVATION through 

REGIONAL INCLUSIVE GROWTH 
POLICY
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A-Framework-for-Knowledge)Based-Development-and-Governance-

!

Creating!a!suprastructure—with!“supra”!denoting!a!strong!recognition!that!actual!work!needs!

to!reach!beyond!infrastructure!(or!the!“substructure”)!should!be!a!priority!and!is!an!important!

means!of!attaining!inclusive!and!sustainable!growth.!Leadership!and!management!of!both!hard!

and!soft!infrastructure!are!crucial.!With!their!knowEhow,!experts!can!help!effectively!design!

and!set!the!directions!for!present!and!future!environments!necessary!to!stimulate!and!

continue!innovation!in!general,!and!to!strengthen!the!competitive!advantage!of!every!region!in!

the!country!in!particular.!!

!

It!is!imperative!to!rapidly!and!drastically!raise!the!investment!budget!from!both!the!

government!and!private!sector!through!publicEprivate!partnerships,!for!the!knowledge!capital!

base.!This!will!allow!the!country,!for!one,!to!make!huge!investments!in!MS!and!MA!programs,!

as!had!been!done!in!the!dynamic!Asian!economies,!and,!two,!to!invest!substantially!in!

doctorate!programs!to!develop!Filipino!experts!of!high!quality!and!in!sufficient!quantity!

needed!in!various!fields.!A!significant!number!of!students,!faculty!members,!and!researchers!

should!be!sent!overseas!for!advanced!education,!specialized!training,!and!collaboration.!
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-
-

Model-2!

!

The!hub!can!also!be!more!than!one!institution,!as!illustrated!in!Model!3.!To!ensure!a!transE

disciplinary!approach!in!implementing!research!initiatives!and!crafting!policies!and!programs,!

partnership!among!institutions!is!inevitable.!The!spokes!will!be!the!government,!SUCs,!CSOs,!

individuals,!and!local!industry.!
!

!

-
-

Model-3!

!

For!example,!in!Leyte,!Visayas!State!University!could!serve!as!the!hub!for!postEYolanda!

environmental!and!ecological!initiatives!and!efforts!for!the!region.!The!university,!with!its!

environmental!management!and!agriculture!undergraduate!programs,!can!engage!in!field!

research!in!the!region!to!assess!the!ecological!situation.!It!can!also!seek!the!help!of!other!SUCs!

in!Leyte!in!gathering!information!from!the!field.!The!findings!can!then!be!used!by!the!LGUs!in!

UP KNOWLEDGE PAPER 
www.up.edu.ph/.../20160315-UP-Knowledge-Paper-Final.pdf



Our Country’s Abundant Natural Resources

• 5th mineral country in the world, 3rd in gold reserves, 4th in copper, and 
5th in nickel
• largest chromite source in the world

•32% of Philippine land area 
are agricultural lands, 51% 
are arable,  44% are 
permanent croplands 

(http://countrystat.bas.gov.ph)



UNITED NATIONS UNITAR
CIFAL PHILIPPINES
UP System





HUMANS RELY ON 
TERRESTRIAL AND MARINE BIO-CHEMO-DIVERSITY

AS A SOURCE OF DRUGS AND NUTRACEUTICALS. 

THE BEST MODELS FOR DRUGS ARE DERIVED FROM NATURE.

HUMANS CAN LEARN IMPORTANT LESSONS 
ON CREATING SUCCESSFUL ECOSYSTEMS AND SOCIETIES FROM 

EVOLUTIONARY BIOLOGY.  

THE SURVIVAL AND SUCCESS 
OF HUMANS AND THE REST OF NATURE

ARE CLOSELY INTERTWINED 
AND MUST BE PURSUED HOLISTICALLY.



SOCIAL INNOVATION

THROUGH EXPERIMENTAL AND 
ONLINE EDUCATION AND 
COMMUNICATION







uptv.com



SOCIAL INNOVATION

MADE COMPETITIVE 

THROUGH EDUCATION AND R&D



 PhDs

 Professionals

 MS/MAs

 Bachelors

 TechVocs

 Knowledge

Creators/

Innovators

 Knowledge 
Workers/ 
Implementers

 Massive Expert Human Capital 
Resource Development 
(Suprastructure) 

 Knowledge-based Development & 
Governance (UP THINK PAPER)

 Hub & Spokes (Regional Centers of 
Development)

 UP CUs & Leading SUCs as Hubs / 
Others as Spokes

UP Faculty 
(~3800 FTEs)

30% PhDs
(2016) 

~750 50% PhDs
(2019) 

~750 70% PhDs
(2022) 

100% PhDs
(2025) 

FACULTY in National 
Universities in 

 Thailand: 70% PhD 

 Malaysia: 90% PhD

 Advanced countries:    
100% PhD

UP’s Great Challenge to Lead in Building the Country’s SUPRASTRUCTURE

https://en.wikipedia.org/wiki/File:U+2193.svg
https://en.wikipedia.org/wiki/File:U+2193.svg
https://en.wikipedia.org/wiki/File:U+2193.svg
https://en.wikipedia.org/wiki/File:U+2193.svg
https://en.wikipedia.org/wiki/File:U+2193.svg
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“SHEPHERDING” the Development of UP’s Suprastructure: Knowledge Creators and 
Implementers (UP Academic Career Development Plan)

UG
Students

Post 
Grad

Students

Post 
Docs

PhD 
Faculty/REPS

PhD 
Retirees

MOVE UP
UG 

mobility

PhD/MS/MA 
Scholarships 

for  
Faculty/REPS

TA/TFLatin 
Honors 

Bachelors 
graduates

(~2,000/yr 
in all CUs)

COOPERATE
MS thesis PhD

Dissrt’n Sandwich

Balik PhD, Res. 
Collab. Grant

(Foreign PostDocs)

Foreign-trained

Balik PhD for Fac/REPS

New PhDs among employed 
Fac/REPS & new PhD Hires

COOPERATE 
PhD (Local 
PostDocs)

PhD Faculty Hires 
2yrs after for hire

PhD Fac/REPS in
UP, leading SUCs 

for future hire

Foreign-
trained PG 
Scholars

PhD Prof. 
Emeritus

PhD Prof.
Lecturer

PhD Visiting 
Prof. 

PhD Adjunct 
Prof. 

Instructor 
Honors Fast 

Track

BENEFITS, INCENTIVES AND AWARDS
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Z-AXIS: MANPOWER COUNT

X-AXIS: 

APPLES: BASIC SERVICES WORKERS IN
AGRICULTURE, WATER RESOURCES FOR FOOD 
SECURITY & BIOMATERIALS
HEALTH, DISEASE & WELLNESS

ORANGES: BASIC SERVICES WORKERS IN
INFRASTRUCTURE, ROADS AND WATERWAYS
ENERGY & ENVIRONMENT
DISASTER MITIGATION

BANANAS: GROWTH & DEVELOPMENT WORKERS IN
ADDITIVE MANUFACTURING & 3D PRINTING
MICROELECTRONICS
BPOs
DATA SCIENCE
ECOTOURISM (COMMUNITY-BASED AND 
BIODIVERSITY-BASED TOURISM, CULINARY, FABRIC, 
ARTS AND CULTURE TOURISM)
SOCIAL SCIENCE AND COMMUNICATION, ARTS  AND 
CULTURE

Y-AXIS: EMPLOYABLE WORKFORCE
TECHVOCS
BACHELORS
MASTERS
PhDs
PROFESSIONALS
CERTIFICATED TRAINEES
LIFE-LONG LEARNERS



Age Distribution (%) 2006 2008 2011

0-4 years 12.6 11.9 11.1

0- 14 years 37.6 35.5 33.3

15-64 years 59.2 60.4 62.4

18 years and over 56.6 57.9 60.3

60 years and over 6 6.2 6.8

65 years and over 3.8 4.1 4.3

Strengths
Majority of Philippine population  are fit 

to be part of the labor force.

97.5 percent literacy rate in 
2013

Philippine Demographics 2014, NSO



Issues to Tackle in the Philippines

Source: Population Reference Bureau, November 2004

•Philippine cities become more crowded and polluted.

•The reliability of food and water supplies in rural areas 
become uncertain.

•Plants and animal species are disappearing.

Social

•Agricultural lands and fishery areas become increasingly 
degraded and pushed beyond their capacity to produce.

•Loss of the country’s forests and the destruction of its 
coral reefs.

Physical

•The productivity of agricultural lands and fisheries is 
declining.

Economic





OFWs
Overseas Filipino Workers
As Prime Agents of Social 

Innovation
In their Communities 







Economic Sectors
• The services sector remained the key driver of growth on the 

production side and manufacturing was a close second. 

Philippine economic Update, March 2014, World Bank



Economic Sectors

• Developed countries are shifting their economy structure from 
manufacturing and agriculture to services.

http://www.adbi.org/files/2010.09.07.wp246.asean.services.sector.growth.rebalancing.pdf

Average Labor Productivity Level by Sector 
(purchasing power parity [PPP] US$ per worker)



Under-developed Sectors
Tourism

• Philippines has received only 4% of visitors arrivals among 
ASEAN member states.

ASEAN Economic Community Chartbook 2012



Opportunities: Tourism

• Growth in visitor arrivals brings about a corresponding increase in capacity 
requirements and demand for new products, facilities and services.

• Investments in tourism estates and ecozones, historic- cultural heritage projects 
as well as eco-tourism, agri-tourism, and health and wellness projects.

• Philippine medical tourism target of US$ 3 billion revenues by 2015

http://investphilippines.gov.ph/en/industries/tourism/



Bioeconomy
• Production of renewable biological resources and their 

conversion into food, feed, bio-based products and 
bio-energy via innovative and efficient technologies 
provided by Industrial Biotechnology

• Singapore is among the eight mature and emerging 
market bio-economies.

Scientific American Worldview Scorecard 2013

http://www.pugatch-consilium.com/reports/Building_The_Bioeconomy_PugatchConsiliumApril%202014DD.pdf



BIO-INNOVATION
refers to 

the development and production of high value  
products, services, processes and systems, using 

biotechnology, bioengineering, bioinformatics and 
other bioprocessing methods. 

The source materials are biological materials (from 
microorganisms, plants, animals, humans) and 

information on these materials.



Bio-Innovations 
for Philippine Competitiveness



Increasing Value

Basic  Applied  Tech Development  Commercial

Regulation,
Metrics &  
Standards,

Accreditation
Agencies

SMEs & 
Industry

Natural 
Resources from 
Forests, Farms, 

& Seas 

COMMUNITIES

Universities 
and 

Research 
Institutions

Publications  Patents New Innovative Products 

Funding Sources



requires critical, 
underlying support 
for the development:

BIOTECHNOLOGY  
BIOENGINEERING
BIOINFORMATICS
BIOGOVERNANCE
BIOMANAGEMENT
BIOETHICS

relies on highest and most 
unique:

BIODIVERSITY
BIORESOURCES
BIOGEOGRAPHY
DIVERSITY OF REGIONAL & 
ISLANDIC HUMAN 
POPULATION AND CULTURES

BIOINNOVATION



Knowledge and Maintenance of Competitive 
Advantage

• Archipelagic Nation

• Diverse Flora and Fauna

• Mineral Reserves

• Rich Indigenous Culture

•GREEN BUSINESS 
or ECO INDEX

We have abundant niche areas 
to prioritize and develop



From the Scientific Community to the Market

• ‘Field to Lab to Market’ Agenda

• Promising and Dynamic Product Development 

• Market Feedback Looping

• Addressing Public Needs

• Meeting Global Standards



Mapping Population-Biodiversity Connections in the 
Philippines Project

- comprehensive population-environment mapping project

Creating Decision-making Tools



“Ridge to Reef to Community” – A Complex System Network 
Analysis on Abra de Ilog, Occidental Mindoro (Bio-innovation for 
Environment Protection and Ecotourism)

Dr. Maria Helena Yap, UP MSI



Abra de Ilog
Livelihood 
Network

J Bantang and A Presbitero, MSc student



Alternative 
Livelihood 
Network

J Bantang and A Presbitero, MSc student



Dr. Anabelle Villalobos and Dr. Victor Amoroso, CMSU 

Propagation of ten indigenous edible ferns from
Mindanao and promoting them as promising food
source.

Indigenous Ferns as a Filipino Food Alternative (Bio-innovation for Health 
and Nutrition)



Some edible ferns show promising bioactivity and 
presence of important secondary metabolites

Antioxidant Property of Flavanoids

Anti-inflammatory Property of Saponins

High Protein Content

Amoroso VB, Lagumbay AJD, Mendez RA, De La Cruz R, Villalobos A. 
2014. Bioactives in three Philippine edible ferns. Asia Life Sciences 
23(2):445-454



INNOVATION FOR SOCIAL IMPACT

• solving specific social or environmental challenges

• through social enterprise, policy, 
technology, education and R&D

• Integrated ecosystem of solutions to build a more 
inclusive and sustainable society

• Involves civil society



MARAMING
SALAMAT PO!


