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Summary for today

’F ModuleI: Introduction to R&D+ Management

Lecture 1: Crafting an R&D+I Strategy

- Overview of R&D + Innovation: Its importance and impact

- Exploring Innovation Types: Understanding the diversity in
innovation

Lecture 2: Applying R&D+l Management

- Developing R&D+| Capabilities: Techniques to enhance innovation

- Implementing R&D+l: Strategies for effective teamwork and
innovation

’F Module II: Project Lifecycle in R&D and Innovation

Lecture 3: R&D+l Project Fundamentals: From Conception to Market

- Project Initiation: Scope definition and scientific and technical
merit

- Project Planning: Strategy development, identifying challenges,
and risk assessment

Lecture 4: R&D+l Project Fundamentals: From Conception to Market

- Project Execution: Leading RD&I teams, fostering creativity,
managing change, and overseeing project progress.

- Project Closure: Capturing lessons learned and assessing project
impact on value creation.

S
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Lecture 5: Evaluating R&D+l Projects

- Value proposition and value capture process

- Core definition and evaluation elements: Understanding the fundamentals in project
assessment — from technology to investment appraisal criteria

- Decision making process: Approaches for project selection and handling incomplete data

Lecture 6: Evaluating R&D+l Projects

- Design a business model: phase analysis, investment phases, accounting outcomes, and
impact prediction considering both financial outcomes and social impact

- Financial Metrics: Discussing profitability, cost of capital, and their roles in economic and
financial assessments

- How to define a Minimum Viable Product

Lecture 7: Evaluating R&D+l Projects

- Risk Management: Techniques for analyzing and mitigating project risks

- Funding mechanisms for Academia & Corporate

Lecture 8, 9: Real-World Applications

- Analysis of a R&D+| evaluation case study to illustrate concepts

> Module IV: R&D+l Portfolio Management

Lecture 10: Optimizing R&D+ Contributions to Strategic Objectives

- Aligning R&D projects with strategic goals beyond financial metrics

Lecture 11: Performance Metrics for R&D and Innovation

- Evolution of Performance Measurement Systems: Historical perspective and current trends
- Comparative Analysis of R&D Measurement Approaches

Lecture 12: Real-World Applications and Case Studies

- In-depth discussion & analysis of R&D+l case studies to how to manage a R&D+ portfolio



Minimum Viable Product
How to define an MVP

* Working prototype to test the waters,

* Avoid spending too much time and money  Tknowyouwanted
- . , your Taj Mahal product
building something you re not pretty sure but this is what you

is going to succeed, should do now....
* Only has the core functionalities of the \ But...
product and/or service, Listen, it will get you \
the oxygen you need

. . to keep this thing going:
« Demonstrate that the functionality of the .o tomer feodback

product meets the expectations of some & cash!
early customers,

* Early costumers represent the larger
target market,

* Not finished - still requires an investment
of time and resources,

* Not a tool to test the market,

©Disciplined Entrepreneurship

 Ultimate tool to test the market!
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Minimum Viable Product
How to define an MVP

Create an MVP = your goal is to do the

least amount of work possible to achieve Ikgo.wlxoz Vlvanf:d .
. . . yDUY a) ahal proauvc
three key objectives: but this is what you
should do now...
1. The customer gets value out of your \
product — you validate your work and Dot
quantify the Value Proposition, Listen, it will get you
the oxygen you need

. to keep this thing going:
2. The economic buyer pays for the product ., .. omer feedback

— you're probably not maximizing short- & cash!
term profit yet, but you're showing a
willingness of the economic buyer to pay
something greater than zero,

3. You start a meaningful feedback loop
with your customer to understand if your
product works, and what is missing or

%
needs to be refined — definition of 2/
MVBP -

priorities,

©Disciplined Entrepreneurship
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Minimum Viable Product
How to define an MVP

* Product not prototype - Do not allow to

think that this is simply a test,

« “Fake it until you make it” — no
investment or very limited investment in
the first phase — Concierge MVP

« Amazon - started selling books with

. A raw product MINIMUM MVP VIABLE The most viable
no inventory or agreement e prose eyl ik
* Took orders and ran to the store
before shipping it
 Lost money but tested the market — T

invested in real market data

©kreatik

* MVP level depends on the industry

« Software companies say that if you
are not embarrassed when you ship
your first product, you shipped it too
late

* Medical equipment's... need to be
final products
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Minimum Viable Product

Types of MVP

MVP Describtion Metrics Observation| Hypothesis
Archetype P depth | validation
Hand-created Quallltatlve
. . observations of the .
Concierge|experience youwanta|. .°. High Low
individual steps of the
customer try :
experiment
Interface with a human Subiect interaction
Wizard of under behind the >ULJSCt . .
. . . with the interface and Medium Medium
Oz curtain making things . .
affinity for experience
happen
Selling something G'enlere?I growth
- metrics: click-through, .
Sales before actually having . Low High
it sign up, opened /
responded emails
Videos describing how
. Track engagement
Explainer |complex product works .
: : . and analyze the Low Medium
videos and what is special
) demand
about it
A page explaining the
Landing advantages of the Analyze the demand .
; : . Low High
page product with an option and user behavior
to buy it
. i LEEIE ot Analyze the demand
Piecemeal| composed of already . : .
. . and validate the Medium Medium
MVP available tools instead :
- hypothesis
of building new ones
Single- Creating a product | Narrow down a target
feature with only the core group, analyze Medium Medium
product functionalities feedback
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Minimum Viable Product
Examples

& Dropbox
Lappos:
o < buffer

TR _ 2 B

g5
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Minimum Viable Product
Exercise 9

S

4

Do an Internet search to find an example of a company that concierged elements of their
MVP

Make sure you find an example where the product fulfills all three criteria of an MVP —
customer gets value, economic buyer pays for it, you engage customer in a feedback loop.

*  What is their value proposition?

*  What elements of the MVP did they concierge?

* How did they plan to automate those functions in a later release?
* How effective was their strategy?

*  What would you have done differently? Not like this....

Like thig!

B O & ©
ﬁ@fé;”a
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Minimum Viable Product
Do you need an MVP?

Not really...

*  Market test — validation,
* Following Primary Market Research,
* Quantified Value Proposition (QVP),
* High-level product specification,

*  Verify how people respond by building a “mouse trap” usually through an early-stage
proxy to qualify your prospect,

* Obtain data from probable buyers,
* Gain and/or increase engagement,

* Result interpretation following clear benchmarks and market assumptions
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Funding
Total global spending on R&D from 1996 to 2022

3,000
2,500
2,000

1,500

Total R&D spending in billion PPP U.S. dollars

1,000

© Statista 2024
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R&D expenditure globally is
significant, highlighting the
importance of research and
innovation,

The exact amount varies yearly
and across different regions
and sectors,

This substantial investment
demonstrates the dedication
of governments, businesses,
and organizations worldwide to
advance scientific knowledge,

Fostering innovation is key to
stimulate economic growth,



Funding

Bigger economies tend to fund more RD&I

Gross domestic expenditure on research and development, 2022

5
4.5+
4

(%, relative to GDP)

©ec.europa.eu
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Funding

Bigger economies tend to fund more RD&I
|

Ratio of U.S. R&D to GDP, by source of funds for R&D: 1953-2022
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Funding

Companies do understand the need for RD&I

U.S. research expenditures, by source of funds: 2011 and 2021
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Remember? What is value in
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Innovation?
o

Global Innovation Indzeogg

~—————> MORE INNOVATIVE

Below, we show the most innovative economies in
the world, based on analysis from the WIPO Global
Innovation Index.

Scores are based on the following 7 categories: LESSINNOVATIVE ¢

» Business Sophistication v v v v v v v
> Human Capital & Research 50 60 70
» Institutions

> Infrastructure

» Market Sophistication

» Knowledge and Technology Outputs
» Creative OQutputs

MOST INNOVATIVE: EUROPE
SWITZERLAND
6

For the 12th year in a row, Switzerland
leads the ranks thanks to its high number
\ of patents and institutional strength.

MOST INNOVATIVE: ASIA
(*@?) SOUTH KOREA
3¢/ SCORE: 57.8

MOST INNOVATIVE:
NORTH AMERICA

us.
== SCORE: 61.8

MEXICO &

Y

BRAZIL

‘ 025

' MOST INNOVATIVE: AFRICA
MAURITIUS
;‘“T"A':‘%VD?&VE .@sCORE: 34.4

\ CHILE
‘W scorE: 34.0

g

oA ek T

SINGAPORE GERMANY FINLAND DENMARK

TOP 10 COUNTRIES:

SOURCE: Global Innovation Index 2022

com

(%) LAk visy ®®

COLLABORATORS  RESEARCH + WRITING Raul Amoros, Avery Koop | ART DIRECTION + DESIGN Joyce Ma




Funding Mechanisms

Value Chain Approach aq =
o

Research Development

Innovation

1.Government Funding: Government budget allocation for R&D, aiming to drive
innovation, scientific progress, and economic growth

2.Industry Investment: Companies, especially in sectors like technology,
pharmaceuticals and others invest heavily in R6D to develop new products,
enhance existing ones, and stay competitive

3.Academic Grants: Universities and research institutions secure funding
through grants from government agencies, foundations, and other organizations
to conduct research,

4.International Programs: Initiatives to provide funding for collaborative
research projects spanning multiple countries, fostering global cooperation and
knowledge exchange (European Commission),

5.Philanthropic Contributions: Nonprofit organizations and philanthropic
foundations offer grants to support R&D projects focused on societal challenges
such as healthcare, education, and environmental sustainability,

6.Crowdfunding Platforms: Emerging as a popular option - allows individuals and
organizations to raise funds for R&D projects by soliciting contributions from a
large number of people.

1.Specific funds - Funds developed
for the implementation of
technologies and solutions that are
reaching the market (TRL>7) or
already available, but with low
adoption (e.g., Innovation Fund),

2. Venture Capital - Financing
early-stage innovation (startups)
with high growth potential in
exchange for equity, providing
capital and expertise to help them
grow,

3.Government Loans - Specific
terms of eligibility criteria focused
on early-stage support,

4. Accelerator and Incubator
Programs — Startups get funds,
expertise and access to networks
on specific industries.
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Funding Mechanisms
Government Funding - The case of Horizon Europe

S

Research Development

Innovation

1.Government Funding: Government budget allocation for R&D, aiming to drive
innovation, scientific progress, and economic growth

2.Industry Investment: Companies, especially in sectors like technology,
pharmaceuticals and others invest heavily in R&6D to develop new products,
enhance existing ones, and stay competitive

3.Academic Grants: Universities and research institutions secure funding
through grants from government agencies, foundations, and other organizations
to conduct research,

4.International Programs: Initiatives to provide funding for collaborative
research projects spanning multiple countries, fostering global cooperation and
knowledge exchange (European Commission),

5.Philanthropic Contributions: Nonprofit organizations and philanthropic
foundations offer grants to support R&D projects focused on societal challenges
such as healthcare, education, and environmental sustainability,

6.Crowdfunding Platforms: Emerging as a popular option - allows individuals and
organizations to raise funds for R&D projects by soliciting contributions from a
large number of people.

1.Specific funds - Funds developed
for the implementation of
technologies and solutions that are
reaching the market (TRL<7) or
already available, but with low
adoption (e.g., Innovation Fund),

2. Venture Capital - Financing
early-stage innovation (startups)
with high growth potential in
exchange for equity, providing
capital and expertise to help them
grow,

3.Government Loans — Specific
terms of eligibility criteria focused
on early-stage support,

4. Accelerator and Incubator
Programs — Startups get funds,
expertise and access to networks
on specific industries.
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Funding Mechanisms

Government Funding - The case of Horizon Europe

n PROGRAMME 2021 - 27

[AN

SUSTAINABLE

DEVELOPMENT -
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Horizon Europe is the EU’s key funding

programme for research and innovation
with a budget of €95.5 billion,

Tackles climate change and boosts the EU’s
competitiveness and growth,

Facilitates collaboration and strengthens
the impact of research and innovation in
developing, supporting and implementing
EU policies,

It supports creating and better dispersing
of excellent knowledge and technologies,

Creates jobs, fully engages the EU’s talent
pool, boosts economic growth, promotes
industrial competitiveness and optimises
investment

Legal entities from the EU and associated
countries can participate



Funding Mechanisms

Government Funding - The case of Horizon Europe

S

v

While benefiting from world-class research and strong
Industries... Our knowledge and skills are our main resources

...Europe can do better at
transforming this into leadership in
innovation and entrepreneurship

Module lll: Assessing R&D and Innovation Projects

6% of the world's
population

17% of global R&D

of all high-quality
scientific publications

1.5% EU business
R&D investment

21

1.5 26

EU figure is for 2019

1.7

36

Figures for USA, Japan, China and South Korea

are for 2018. Figures represent R&D as % of GDP

%

European
Commission



Funding Mechanisms
Government Funding - The case of Horizon Europe

o=
Horizon Europe legislation defines three types of impact
tracked through Key Impact Pathways

European |
Commission

. Creating high-quality new knowledge
2. Strengthening human capital in R&l
. Fostering diffusion of knowledge and Open Science

Scientific
Impact

. Addressing EU policy priorities & global challenges through R&l
. Delivering benefits & impact via R&l missions
. Strengthening the uptake of R&l in society

Societal
Impact

. Generating innovation-based growth

Economic

. Creating more and better jobs I
mpact

. Leveraging investments in R&l
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Funding Mechanisms
Industry Investment - When regulators set the tone

S

Research Development

Innovation

1.Government Funding: Government budget allocation for R&D, aiming to drive
innovation, scientific progress, and economic growth

2.Industry Investment: Companies, especially in sectors like technology,
pharmaceuticals and others invest heavily in R&D to develop new products,
enhance existing ones, and stay competitive

3.Academic Grants: Universities and research institutions secure funding
through grants from government agencies, foundations, and other organizations
to conduct research,

4.International Programs: Initiatives to provide funding for collaborative
research projects spanning multiple countries, fostering global cooperation and
knowledge exchange (European Commission),

5.Philanthropic Contributions: Nonprofit organizations and philanthropic
foundations offer grants to support R&D projects focused on societal challenges
such as healthcare, education, and environmental sustainability,

6.Crowdfunding Platforms: Emerging as a popular option - allows individuals and
organizations to raise funds for R&D projects by soliciting contributions from a
large number of people.

1.Specific funds - Funds developed
for the implementation of
technologies and solutions that are
reaching the market (TRL<7) or
already available, but with low
adoption (e.g., Innovation Fund),

2. Venture Capital - Financing
early-stage innovation (startups)
with high growth potential in
exchange for equity, providing
capital and expertise to help them
grow,

3.Government Loans — Specific
terms of eligibility criteria focused
on early-stage support,

4. Accelerator and Incubator
Programs — Startups get funds,
expertise and access to networks
on specific industries.
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Funding Mechanisms

Industry Investment - When regulators set the tone

Estudo de Bacias
com aquisi¢do de
dados

Apoio a instalagdo
laboratorial de

Engenharia basica
ndo rotineira
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Regulatory Requirement in O&6G Industry '

In Brazil, the ANP mandates O&6G companies to invest a
percentage of their revenues in RD&I projects related to
the energy sector,

Objective of stimulating technological advancements,
enhance competitiveness, and foster sustainability within
the industry,

Focus Areas based on the energy sector with projects
being developed by accredited institutions such as
Universities, Tech Centers and other companies,

More than 3950 projects until today,
Overall investment of 4BS

Main driver for the development of academia in Brazil



Funding Mechanisms
Specific Funding - The Innovation Fund

S

Research Development

Innovation

1.Government Funding: Government budget allocation for R&D, aiming to drive
innovation, scientific progress, and economic growth

2.Industry Investment: Companies, especially in sectors like technology,
pharmaceuticals and others invest heavily in R&6D to develop new products,
enhance existing ones, and stay competitive

3.Academic Grants: Universities and research institutions secure funding
through grants from government agencies, foundations, and other organizations
to conduct research,

4.International Programs: Initiatives to provide funding for collaborative
research projects spanning multiple countries, fostering global cooperation and
knowledge exchange (European Commission),

5.Philanthropic Contributions: Nonprofit organizations and philanthropic
foundations offer grants to support R&D projects focused on societal challenges
such as healthcare, education, and environmental sustainability,

6.Crowdfunding Platforms: Emerging as a popular option - allows individuals and
organizations to raise funds for R&D projects by soliciting contributions from a
large number of people.

1.Specific funds - Funds developed
for the implementation of
technologies and solutions that are
reaching the market (TRL<7) or
already available, but with low
adoption (e.g., Innovation Fund),

2. Venture Capital - Financing
early-stage innovation (startups)
with high growth potential in
exchange for equity, providing
capital and expertise to help them
grow,

3.Government Loans — Specific
terms of eligibility criteria focused
on early-stage support,

4. Accelerator and Incubator
Programs — Startups get funds,
expertise and access to networks
on specific industries.
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Funding Mechanisms
Specific Funding - The Innovation Fund

INNOVATION FUND

Deployment of net-zero and innovative technologies

Funded by: EU Emissions Trading System

S
&,
=\

Funding through N Avoid emissions and
Grants and Auctions in EU's climate neutral future = boost competitiveness
Supporting manufacturing, production and use in:

-
A ™\
e 121N T @
ol i) 4
CUU ile b\J —t
Energy intensive Carbon capture, Net-zero mobility
industries Renewables Energy storage use and storage and buildings

*based on a carbon price of 75 EUR/tonne
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The Innovation Fund is a key funding
instrument for delivering the EU’s
economy-wide commitments under the
Paris Agreement. Goals include:

* help businesses invest in clean energy
and industry

* boost economic growth
» create future-proof jobs

 reinforce European technological
leadership on a global scale

This is done by funding innovative projects
focusing on:

* innovative low-carbon technologies and
processes in energy-intensive industries,

* carbon capture and utilisation — CCU

* construction and operation of carbon
capture and storage (CCS) facilities

* innovative renewable energy generation
* energy storage



Funding Mechanisms
Specific Funding - The Innovation Fund

S

Research Development

Innovation

1.Government Funding: Government budget allocation for R&D, aiming to drive
innovation, scientific progress, and economic growth

2.Industry Investment: Companies, especially in sectors like technology,
pharmaceuticals and others invest heavily in R&6D to develop new products,
enhance existing ones, and stay competitive

3.Academic Grants: Universities and research institutions secure funding
through grants from government agencies, foundations, and other organizations
to conduct research,

4.International Programs: Initiatives to provide funding for collaborative
research projects spanning multiple countries, fostering global cooperation and
knowledge exchange (European Commission),

5.Philanthropic Contributions: Nonprofit organizations and philanthropic
foundations offer grants to support R&D projects focused on societal challenges
such as healthcare, education, and environmental sustainability,

6.Crowdfunding Platforms: Emerging as a popular option - allows individuals and
organizations to raise funds for R&D projects by soliciting contributions from a
large number of people.

1.Specific funds - Funds developed
for the implementation of
technologies and solutions that are
reaching the market (TRL<7) or
already available, but with low
adoption (e.g., Innovation Fund),

2. Venture Capital - Financing
early-stage innovation (startups)
with high growth potential in
exchange for equity, providing
capital and expertise to help them
grow,

3.Government Loans — Specific
terms of eligibility criteria focused
on early-stage support,

4. Accelerator and Incubator
Programs — Startups get funds,
expertise and access to networks
on specific industries.
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Funding
Venture Capital - Funding for Equity

* Seed Funding: Initial capital provided to
support the earliest stages of a startup,
often used for product development, market
research, and early operations,

» Series A: Funding round typically used to
scale operations, expand market reach, and
further develop products or service,

* Series B: Funding round focusing on
accelerating growth, increasing market share,
and building infrastructure,

* Series C: Funding round aimed at further
expanding the business, entering new
markets, or acquiring complementary
companies,

« Series D and Beyond: Often used for global
expansion, strategic acquisitions, or
preparing for an initial public offering (IPO).

Module lll: Assessing R&D and Innovation Projects
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v

Types of Funding Rounds for your Startup

a

Funding Round

@

Stage Focus

<

Common
Elements of
Growth

o

Amount of
Investment

Pre-Seed

Proof of
concept/
Prototype

Hiring

$10K-$TIMM

Series A

Revenue
Growth

Development,
Operations,
Branding &
Marketing

$10MM

Series B

Growth

Hiring, Market
expansion,
Buying
Businesses

$15-25MM

Series C

Large scale
expansions

Acquiring
businesses,
International
markets

~$50MM




Read

. Paul Cheek - Market Testing Tactics,
Venture Creation Tactics, 2023.

Master in Innovation and Res

Evaluation and Management of
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