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Mobile Internet

Automation of
knowledge work

The Internet of Things

Cloud technology

Advanced robotics

Autonomous and near-
autonomous vehicles

Next-generation
genomics

Energy storage

3D printing

Advanced materials

Advanced oil and gas
exploration and recovery

Renewable energy

1.7-4.5

0.1-0.6

0.2-0.6

0.2-0.5

0.1-0.5

0.2-0.3

3.7-10.8

52-6.7

27-6.2

1.7-6.2

Notes on sizing

* These estimates of economic
impact are not comprehensive
and include potential direct
impact of sized applications only

* These estimates do not
represent GDP or market size
(revenue), but rather economic
potential, including consumer
surplus.

* Relative sizes of technology
categories shown here cannot be
considered a “ranking” because
our sizing is not comprehensive

* \We do not quantify the split or
transfer of surplus among or
across companies or consumers.
Such transfers would depend on
future competitive dynamics and
business models

* These estimates are not directly
additive due to partially
overlapping applications and/or
value drivers across
technologies

* These estimates are not fully
risk- or probability-adjusted.

WORLD
ECONOMIC
FORUM



Innovationatarts with a
repurposing of the R&D that
we do - a renewal of our

commitment to serve as
agents of positive societal
change.
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Framework for R&D

R&D Is a form of public investment no
different from investing in social services,
education, or in infrastructure.

It Is directed towards wealth generation -
economic gains, manpower development, IP
and know-how; and wealth preservation -
Industry competitiveness, reduction of
disaster impacts, environmental protection.




Evolution of the Role of R&D

Teaching-centric

-R&D conducted to
Improve teaching and
capacity building

University Ranking
#PhDs/University
PRC passing rate
CHED COE/COD

Peers-centric

-R&D conducted to
contribute to the
overall scientific
knowledge

Publications
Patents

Impact factors
Citations H-index
DOST 6Ps

Soclety-centric

-R&D as a tool for
positive societal
change

Impact Assessment
Economic gains
Startups graduated






6 Blocks of RIA

Identify the assessment purpose

Framework

Purpose
Indicators of Success

Data collection and monitoring g
. Communicating the impact
Management of PIA —

Develop the design, methods & data collection

O0TA Wb

Communicate and use findings



Research Impact Framework

Academic | Society

INPUT|$ACTIVITIES |$ OUTPUT

Funding Equipment purchase Publications

Manpower Training Patents

Physical Space Capacity building Products
Actual research proper People

Partners/Places




UPD College of Science (170)

60
Year No. of Papers Year No. of Papers
1998 52 2008 122
1999 42 2009 124
2000 a7 2010 128
2001 39 2011 154
50 2002 79 2012 124
2003 a2 2013 163
2004 68 2014 185 INSTITUTE
2005 72 2015 208
2006 76 2016 196 1B
2007 96 2017 208
16 TOTAL 2295 SIC
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University

UP Diliman

UP Los Banos

Central Luzon State University
Visayas State University

UP Visayas

Ateneo de Manila University
UP Manila

De La Salle University

Isabela State University
Mindanao State University - IIT

Central Mindanao University
Mapua Institute of Technology

University of So Mindanao
UP Mindanao

Caraga State University

UP Cebu

University of San Carlos
Ateneo de Naga University
Ateneo de Zamboanga Univ

PCIEERD PCAARRD

43
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Ongoing projects 2014-2016

34
117
38
28
28

10

12
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PCHRD
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DOST

107
52
10

2
11
4
15

N N W NN DN WP

Total

194
183
49
31
40
21
32
14
15
6

17

N N A WO B

No. of
personnel
Involved

1,572
1,077
204
194
172
170
87
116
102
s

81
97

76
63
67
67
49
47
28

Total Funds

3,467,647,155

1,403,472,302
252,077,859
274,705,079
232,808,124
147,218,972
267,936,166
110,282,706
117,809,094
102,582,575

143,269,575
107,632,538

101,038,892
142,855,492
94,010,673
93,870,200
97,822,043
91,304,167
87,543,568

Publication
from DOST
Projects

141
35
20

20

27

[ERN

o O O

Research
Index

577
332
63
61
55
46
39
32
30
23

28
27

24
23
21
20
17
16
12



Research Impact Framework

Academic | Society
Social Equity, Environmental Protection, Economic Gains

INPUT|$ACTIVITIES |$ OUTPUT ‘J}> OUTCOME $IMPACT

Funding Equipment purchase Publications _ _ _ _ _
Manpower Training Patents Directly attributable impact Indirect impact
Physical Space Capacity building Products

Actual research proper People

Partners/Places




Impact categories

ECONOMIC IMPACTS ENVIRONMENTAL IMPACTS

SOCIAL IMPACTS

National economic performance Air quality Health and wellbeing
Trade and competitiveness Ecosystem health and integrity =~ Access to resources, services
(natural capital) and opportunities
Productivity and efficiency Climate Quality of life (material security
and livelihoods)
Management of risk and Natural hazards mitigation Safety
uncertainty
Policies and programs Energy generation and Security (e.g. cyber, biological,
consumption civil and military)
New services, products, Land quality Resilience
experiences and market niches
Animal health and prosperity Aguatic environments Indigenous culture and heritage
Securing and protecting existing Built environments Innovation and human capital
markets (creativity and invention)
Social cohesion (social inclusion,
social capital and social mobility)




Purpose of Impact Assessment

4 ’s
o /\ccountability (to the Board, Donors, Stakeholders, etc.)
o/ \dvocacy (making the case for continued/increased
«/\nalysis funding/engagement)
o |llocation (what projects work, timeframe)

(which projects should be funded)



METHODOLO

EXAMPLES

Australia’s CSIRO Impact Framework

Engagement

|

INPUTS

Resources applied to

deliver activities, such as

budget, people,
equipment, etc.

staff FTE

non-staff FTE
appropriation funding
external funding
grants

in-kind contributions
equipment/facilities

ACTIVITIES

Planned work

Actions taken or work
performed through which
inputs, such as funds,
technical assistance and
other types of resources
are mobilised with the
intention of achieving
specific outputs.

* research/technology
development

* education

* industry engagement
(incl. SMEs)

* international engagement

OUTPUTS

The research solutions,
services, and/or
capacities that result from
the completion of
activities within a
research portfolio or
project.

* Publications

* prototypes

* patents granted

* training packages

* students completed

* New services

* new/updated standards
* reports

OUTCOMES

Intended results

The intended or desired
medium term effects
/change expected to be
realized from successful
delivery of research
outputs.

It usually requires the
collective effort of partners.

Uptake

* Training accessed by
users

+ adoption of new research
protocols and techniques

Adoption

* industry, government &/or
community usage

* process changes
implemented

* behavioural change

* sales of new products

* licenses / IP sold

IMPACT

QOutside your control

An effect on, change or
benefit to the economy,
society or environment,
beyond those contributions to
academic knowledge.

The desired change at this
level is through the collective
effort of partners and outside
the control of the research
manager.

Economic impact

* increased economic activity

* higher quality workforce

* productivity improvement

Environmental impact

» water savings

* habitat rehabilitation

* prevention of invasive
species

* reduced CO, emissions

Social impact

* expand knowledge
economy

* improved health &
wellbeing

* reduced morbidity

* increased social cohesion



Steps in Impact Planning and
Monitoring

Developing the impact pathway
Defining the indicators

Measuring changes in indicators
Estimating attribution and counterfactual
Building a monitoring plan

Reporting

2R oA



Impact Statement Canvas

PARTICIPATION
Who we need to reach across the various parts of the pathway?

ACTIVITIES OUTPUTS OUTCOMES IMPACTS
our deliverables The uptake, adoption or consumption of Benefits to eco,
INEUITS A our work environ, soc

What we invest

Assumptions External factors

Assumptions are the beliefs we have about the programme, the participants, and how External factors are those that lie beyond the control of programme management and staff but
the programme will work. which nevertheless have a significant impact on outcomes.



Industrial Innovation, Manufacturing (Printed solar films)

Impact Statement

Advanced and innovative material technologies: Create a sustainable competitive advantage for our commercial collaboraters in the defence, transport, mining, energy, health and electronics sectors through advancad materials, materials processing and

agile manufaciuring technologies that will deliver a cumulative benefit of more than 52bn by 2025,

PARTICIPATION

CEIRD resaanchers and BO;
government; unhersky
collsborators

CEIRQD resaarchers and BD;
gowernment, unhversiy collabarators;
potzntial manufachirers and end-users;

CEIRO resaarchers, ED, patent,
and comms siafT; end-users;
manufaciurers, designers.

OUTPUTS

(v gelverables

publc, government and NG 0s &5 potential oustomer bases.

The LUpiaie, &

QUTCOMES

ar COmsuTnp o of Uy Work

CEIRD BO and cammerdialisation and pabent siaff, maradacturers; distribuiors and netallers; sales and marksting teams; some CIIRD
reszarchess may be seconded Inko existing maniscturers or spin-outs/new manufacturers for =chnical suppert to manufacturing; general

Consumers; govemment; NG0s;
ranufacturers; distibubors and

retalizrs; CAIR0 Impact izam

IMPACTS

Eeneflls {0 eCo, envkon, 500

Background IP Develop key technology Desmonsirators with PEFs Manufasturing gaing Righ- CO; reduction
- - . . . laval ETEM cillls from the
{hamisin, materials, (Materials, ink formulations, Intagrated lta reafing maisrial resaareh gomemunity (2. f Ry
physics, devices) printing processes, encapsulation JE—— Revenue, equity ete. -
meihodslogies, electrode design, for C3IRO Lower installation
Staff integration methods) rotoh Capagity bullé In Auciral and operating
fio oal n Awctrallan
. L i Fraguatian sgulpmant 2 me Innavation cysism ™  costs to
{teseamhers, I:ILII::III'IEES Research to support scale-up [CEIRD staf, FnD ond pasasar || New commercial consumers I
MPH‘E : : ard industy secondments and
lTﬁ;lﬁlﬁhl:m whlar_g“i;:el:_n md}lhs. tech transters) [rilee s Energy accass
=maonsirator i listions| Improvwed P &F parformands at
Financial support ¥ i sommarzizl oals nereased sales Euﬂmmﬁ;nd
. for
(CEIRO sirategic, state Develop commercial readiness I'uu:;:lwy transarred to ™ TETTE IS T communities,
and federal gwemmeni of pro:hcts & their |:II'DId & El llsh oommsrolal L Australian andlor emergency BD]EES}
grantz, e.g. through DP, {Extensive tosting to navigate Improved F8F dursbiity produstion prosecias aiotl :
ARENA C (Ifsfime} ar reprodunlbliity 5 (Social]
. CRC-F) reguiafory pathwsys, performance (produntion} A commercial- manufacturers Reduced
parameters for marke! defined £fg) ready PSF product adopt the production costs | I
Research infrastructure v . O || prototype technology in their |+
(printing.2quipment, Accelerate launch of viable Resaarah puslications sammaraisiication of toe P 3F commercial # Job creation & exports
laminators, solar commercial pmducts recearoh undertakan o far ﬂﬁe"“ﬁ Wm}
-
simulators, cutdoor testing [Gompeting products, market, Rewvenue from
. ! —
facdlity) supply chain, revenue, parners, Pabentc (333 Government and industry ™ —
pricing strafegies & models) atiraoted fo cupport futurs
; racearoh In other applizations Value-add to
Collaboration Y Y PEF brohnsiagy existing ; I
{logal and international Engage with key stakehalders . Greater efficiency
universifies, =.g. through {Govemmant, industry Taohniosl requirsments for R through lower Improved
ACAP. VICOSC) sssociations, manufactuers, viable commeraial produa i transpertation productivity
policy bodies etc. ot P amonget ey * costsinsupply > (i from ensray cost
ctakehalder N chain TEETT
Ecrmomic)
Build Commercial Markating campalgn [=.g. fest 1 vative & f J
. i Inctallations at cltsc, nno 're-l
manufacturing facilities & guvsrnment white papars, Ly bespoke designs
establish sales, marketing & Indusiry roadchowe, Business Clsar go fo markst Produst
supply chain infrastructure saces oio. Hreteay —
Risks: The counterfactual

Assumptions:

# CEIRC printed solar technology is world-leading

+  Rate of silicon solar cost reduction continues to plateau post-2017
rformance [efficiency, ifetime) for PSF can be a

& Competi

p

« Government policy makes solar technology investment less attractive

d ']

« Consumer trends favour alternative renewable energy sources
Building or product regulators delay approvals

# Alternative next generation solar technologies are
slower to marketyless efficient;o?

s Xux?



Example: multiple pathways projec

( PRINCIPLES ) Reduced poverty Sustainable economic development
A Investments/Linking x
Collaboration \ /

Capacity building
Attention to gender issues increased

: 4 resilience to climate and
Attention to climate change :
: economic shocks
and environment
Participation in problem

solving and planning Increased incomes More affordable and
\ } nutritious food available

in markets
T A
Increased agricultural Increased economic activity

productivity in agriculture

Food markets have more
stability and consistency

Broader goals

Impact
1
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g Stakeholders in the Relevant and Targeted groups of Targeted groups of Targeted groups of Policy and operating

S value chain have appropriate pemennct and | womenand men have | 5 | women andmen | environment are conducive to
3 greater capacity to innovations ) children hayg Increased agricultural have increased wide-scale implementation
= innovate and are ready and increased nutrition productivity incomes

o respond to the able to be and food intake A

% | needs of local producers adopted

bt

5 1

o

o
e

c

w

Targeted groups of women and men adopt
productivity-enhancing
and poverty-reducing practices

. E
= = L Pathway 3
3 Pathway 1 2 o .
2 = Enabling scale-u
2 Agricultural = Pathway 2 é g P
& research for é Adoption 8
5 §
(&}

development

Geographical scale



Remote
sensing for
water
resources

Meteorologic
Data analytics

GIS for water
resources

Water guality
analysis

Increased
access to
clean water

Reduced
waterborne
diseases

Tools for
hydrologic
mapping

Rainfall-
Runoff
computation
) Determination
Mapping and
. of water
field survey
sources
Water quality Infrastructure
improvement .
required
Multi-use
resources




Choosing a Good Indicator

Make sure your indicators meet the SMARTA criteria:

« Specific (a concise and precise statement of what you want to accomplish,
by when and how)

« Measurable (identify how you will measure, ideally before you start - If the
indicator is not measurable, then you can’t use it to assess changes)

« Actionable (through the inputs, activities and partnerships of the Business
Units)

 Reasonable (to expert opinion, given the nature of the challenge and
capability available)

« Time Bound (set a deadline for achieving the indicator) and

« Agreed (with key stakeholders e.g. policymakers, experts, peak bodies)



What’s an indicator?

Indicators specify the expected
changes in the boxes
Indicators show you: -

*If expected changes are Change 3
happening
1 1
*To what extent changes are Ciengel N Crenge 2
occurring -~ s
Activity Activity

How and why changes are taking
place



Indicators

Commitment
Performance

Baseline Target Achievement

or Control Group




) The DOST Impact Pathway

Academic
Publications and citations
Human capital development

Economic

« Commercialization

* Industry competitiveness
* Regional development

Policy
« Science-based policies

* Support to Government
Agencies

Civic

* Equity

« Community improvement
* Environment protection
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PCIEERD’s HYBRID TRAIN

= (o]
‘mﬂh .

INPUTS ACTIVITIES OUTPUTS OUTCOMES IMPACT
~160Million in fundingTraining of ResearchersBlueprint for Adoption of PNR
~20 engineers Design and ConstructiorHybrid train set Extra commuter
3 years of R&D Testing and Certificationl train unit train from

3 years of Marketing Testing equipment Alabang-Bicutan



Planning and monitoring checklist

identified performance measures for each level of the design logic (outputs, outcomes, impact)?
identified key risks at each level of the design logic?

nominated who will be the source (sample) of each item of data (performance and risk)?
defined methods to capture the data at all levels?

nominated who will be responsible for capturing each item of data?

scheduled when each item of data will be captured?

planned how the raw data will be analysed?

nominated who will be responsible for analysing each item of data?

scheduled when analysis will be carried out?

identified the format in which to present/communicate the analysed data?

nominated who will be responsible for presenting/communicating analysed data?
nominated who will be the audience for analysed data and how they might use it?

scheduled when analysed data will be disseminated?

Impact Monitoring and Planning



O g WNR

6 Blocks of RIA

. Framework
. Purpose

Indicators of Success

Management of PIA

. Data collection and monitoring gy
. Communicating the impact

Identify the assessment purpose

Develop the design, methods & data collection

Communicate and use findings




5. Communicating the Impact

People respond to:

* Monetary Value
Benefit-Cost Analysis
Value for Money/Social ROI
Value of Statistical Life/Willingness to Pay

Environmental Valuation

 Statistics and Infographics
With vs. without intervention

 Narratives
Personal stories of success

Transformations




Sample Reports

A\ ALBERTA |

ANNU
IMPAC
REPOI

2015-16

HEALT,

Leading the way i
palliative and enc
of life care resear

Marie Curie annual research impact report 201}

Using evidence to inform policy and practice, and to i
care for people affected by terminal illness throughot

The Impact of

Marie
Curie

AHRC Research

(@)

Arts & Humanities
Research Council

novo
nordisk
fonden

Sodietal Impact of
Novo Nordisk Foundation
Grants 2016
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Sustainability Reporting

iccl

Let's SUSTAINABILITY
Create REPORT

shared value 2017

2014 Sustainability Report

SUSTAINABILITY
REPORT 2018

INVESTING FOR AN ASIA AND
THE PACIFIC FREE OF POVERTY

\
5
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5. Communicating the Impact

DEVELOPING THE CAUSAL CHAIN

- BACK TO YOUR IMPACT PATHWAY (LOGIC MODEL)

* Used to understand input-process-output relationships.

*  Useful in breaking down research programmes to understand
where and how impact may have, or might, occur.

*  Useful in identifying ‘contribution story’ of the research to impact.

OUTCOME
& IMPACT

INFUT > PROCESSES > QuUTPUT >

q""
B
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Charting an Organization’s
Transformation

ldentify R&D Areas where you can make an impact
Set Goals based on the RIA Framework

Set Indicators

Monitor Indicators guarterly

Report Successful Projects

a bk bR



Take-Away Messages

* R&D impact assessment is already a standardized tool

* Impact iIs measured in only three broad impact areas:
Economic benefits, Social Equity and Environmental
Sustainability

« Impact science affects how we should formulate projects

* Embracing impact science provides the maximum benefits to an
organization’s stakeholders
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