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Ensuring Relevance, Utilization, and Contribution of 
Products of S&T in Higher Education to Economic 
Development in the APEC Region on Health Systems

Multiple Perspectives:
 Academic
 Government
 Private Sector

Multiple Perspectives:
 Academic
 Government
 Private Sector

- What worked yesterday will not 
meet tomorrow’s medical needs -
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Elsevier has a unique vantage point on research & education
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Each year
• 1 million article manuscripts received by ~2,400 journals (all offer Open Access options)
• 350,000 new articles published, in addition to 11M existing articles 
• 2,000 new books published

• ScienceDirect: 750M digital article downloads
• Scopus: 56M records, 22,000 titles, 5,000 publishers, 700M citations, 150K Books
• SciVal: 75 trillion metrics values
• Grants:7,000 sponsors, 20,000+ active opportunities, ~5M awarded grants
• Patents: >93m records, 100 patent offices
• Compounds: 22M compounds, 35M reactions;3.3M molecular facts
• Drug information: 16k branded drugs; 12k generic drugs 

Primary publishing

Derived and 
aggregated data

Discovery, Exchange, & Application,     
of  New Knowledge 
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Who Funds Basic Research ?

Driven by:
 Population growth and demographic shifts
 Technological advances (access to data)
 Increases in expectations (greater exposure)
 Economic disruption of disease
 Economic benefits of a healthy population

High cost of medical education and research:
 Years of formal education / clinical training
 Increased specialization
 Limited educational capacity
 Selective admissions

- What worked yesterday will not 
meet tomorrow’s medical needs -
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Experiments and Innovations

 Evidence based medicine and education
 Problem base education (flipped classes)
 Translational research – medicine
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What can be automated will be automated
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Experiments and Innovations

 Evidence based medicine and education
 Problem base education (flipped classes)
 Translational research – medicine
 Just in time / use in case learning
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Doctor or Google?

Experiments and Innovations

 Evidence based medicine and education
 Problem base education (flipped classes)
 Translational research – medicine
 Just in time learning
 Big (massive) data
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Big Data - A Black Swan
Evolution or Revolution?

The Wall Street Journal called out “Big Data” as one of three game 
changer or ‘black swan’ technologies that will transform the future.

Practically every major sector of the economy and scientific enterprise is 
thinking about (or rekinkling) the idea of Big Data as key to solving 
important problems in and across disciplines.  

Harnessing Big Data Is Our Opportunity 

“A Team of Experts is not an 
Expert Team without Data”
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1.4bn US business 
contacts

Global business news
Over 30k sources

57 languages

Global patents
100 patent offices

>93m records

Secondary law 
(regulations, directives, 

cases)

>60% of world’s 
primary laws 

published each year

Global air fleet 
specifications

Global commodities 
prices

US medical providers
6.5m entries

Global watch lists
1.2m+ entries
240 countries

1.5bn US bankruptcy 
records

307m US criminal 
records

3.3bn US auto 
insurance records

8.4bn US names, 
addresses etc.

Global chemical compound & 
reaction databases

22m compounds; 35m reactions

Global disease pathways
3.3m molecular facts

US drugs database
16k branded drugs; 12k 

generic drugs 

2,500 journals; 1,800 
books

17% of global 
research

1.2m article 
submissions per year

12.5m articles on 
Science Direct

Petabytes of 
unique and high 

quality content and 
leading open 

sourced Big Data 
technology HPCC

Events
500 in 40 countries

Event Participants
6m+
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Putting it all together, Big Data

1. Data 
Management 

Planning

2. Collect & 
capture

3. Describe, 
normalize, 

ingest

4. Share & 
preserve

5. Discover, 
link, 

integrate
6. Analyze

7. Impact & 
reporting

Key activities Outputs
1. Define priorities, survey existing initiatives, 

identify gaps
•Data management plan

2. Identify workflows, barriers •Tools to capture and share metadata
3. Standardize nomenclature and vocabularies •Workflows and best practices per field

4. Define what data to archive and where •Archived data 
•Documented processes

5. Indexing, registration and linking •Linked data and published references for discovery, 
disambiguation and replication

6. Exposing, sharing and annotating analyses •Documented availability to allow analytics

7. Identify a wide set of mechanisms and 
measures

•Pipelines to RIS 
•Impact reports at researcher, lab and institution levels

One Health - Human / Animal / Environment
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Big Medicine Data = Genomics

Big Medicine Data = Genomics

 Current Capacity = 13 quadrillion DNA bases/year

 Predicted to Sequence 1-Billion people in next 20 
years (3 Exabytes of data).
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Scopus is the largest  abstract and citation database of peer-reviewed 
research literature from around the world.

Over 21,900 titles from more than 5,000 international publishers.

Over 54 million records, 23 million patents from 100 patent offices worldwide

All content is vigorously vetted by an independent, 15-person, international 
board of experts called the Content Selection and Advisory Board (CSAB)

Titles from 105 different countries in all geographical regions, 

40 “local” languages covered

- Database w/ best regional 
and global coverage

- …while still ensuring very 
high quality content

Big Data - Research Productivity / Impact

Assessing the Knowledge Economy
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Assessing the Knowledge Economy

Assessing the Knowledge Economy
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Assessing the Knowledge Economy

Assessing the Knowledge Economy
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Philippine Knowledge Economy

Philippine Knowledge Economy
“Quantity vs. Quality”
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Philippine Knowledge Economy
“Medicine”

Philippine Knowledge Economy
“Quantity vs. Quality”
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Benchmarking New Knowledge Creation

Benchmarking New Knowledge Creation
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Biomedical Big Data is more than just very large data or large number of sources.
 Structure and Unstructured Data
 Data Analysis and Combined Analysis 

Biomedical Big Data provides spectacular opportunities.
 New Insights and Directions
 Increased Accuracy and Levels of Precision 

Biomedical Big Data is diverse and complex.
 Genetic, Social, Environmental, Phenotypic

Biomedical Big Data faces many challenges.
 Amount of Information (What to Keep?)
 Organization and Access
 Training

Biomedical Research - Medical Education
Big Data

Medical Learning and Practice is evolving rapidly to meet current and future needs.

Biomedical Research is producing new knowledge at an increasing rate.

38

THANK YOU!


