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Hypothesis 1

Considering

• Macro level STI policies for development (looking at catching up) requires : 
1. Strong orchestration amongst levels and agents (via a coordinator agent or via 

market)

2. Institutional support 

3. Agreement amongst agents

4. Stability over time

Then:

• In the absence of these conditions, macro policy effectiveness will hardly 
be achieved

• The more complex the orchestration, the less likely is the effectiveness of 
policies

• And this is not only a matter of design

• The problem is moreover structural



Hypothesis 2

If Hypothesis 1 is correct

Then: 

• The more feasible the coordination is, the 
more effective policies tend to be

• And this is a matter of design



A corollary would be

• If those requirements are not in the page, do 
not go for complex top down policies

• Go instead for more managable policies, even 
if they are apparently less impacting

• Coordination is the top thing missing



Eficacy

• Results 
achieved?

Eficiency

• At what cost?

Effectiveness

• Final target 
reached?

What evaluations look for?
E E E
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What is missing?

• Simple things may help

– Start with sound (and well explained) theory of 
change

– Deploy necessary factors interfering in policy 
implementation success

– Adopt simple tools like logical frameworks to 
monitor

– Review sistematically

– But...



Be careful...

• Once you establish an incentive, people will 
get accostumed

• Environment will change and accostumed 
people use to be resilient



Some macrodata about the BR 
environment for innovation



Persistent macro indicators (for 
decades)

Productivity is stagnated or even declining

Very low degree of openness of the economy

Very low rates of investment

And a wide array of STI policy instruments...



Productivity 5 countries 1980-
1990

Structural change
Technological 

effect

Source: Silva, Menezes Filho, Komatsu (2016)



Productivity 5 countries 1990-
2010

Structural change
Technological 

effect

Source: Silva, Menezes Filho, Komatsu (2016)



Average Productivity Brazil by sector

Industry 
average

Source: Silva, Menezes Filho, Komatsu (2016)

Services
average



Source: De Negri and Rauen (2016)



Labor productivity by macro sector

Source: Silva, Menezes Filho, Komatsu (2016)

ServicesIndustryAgriculture



Investment rate



Degree of Openness (I+E/GDP)

Canuto et al. (2015)

Germany
UK

Japan
US



Source: De Negri and Rauen (2016)



Source: De Negri and Rauen (2016)
Total: US$ 28 Billion in 2015



Source: De Negri and Rauen (2016)



Which policies can be 
implemented for catching up 

under:

• Persistent low rates of investment?

• Persistent (very) low degree of openness and 
high level of barriers?

• Most dynamic sectors turned to internal 
market?

• Persistent (and decreasing) labor productivity?



LESSONS FROM EVALUATIONS WE 
HAVE DONE



FAPESP’s Programs

• PITE University -
Company Relationship 

• PIPE (SBIR like)

• Scholarships – Under 
grad; MSc; PhD

• International 
cooperation

• Young carreer

• Public Policy

• Multiuser equipment 

• Several types of 
collaborations and 
partnerships



Other programs from other 
agencies

• Fiscal Incentives for ICT sector

• EMBRAPII Brazilian Agency for industrial innovation
– Cooperation RO-I for innovation

• FINEP Brazilian Innovation Agency 
– Subvention and credit for innovation
– Academic R&D

• National Service for Industrial Training
– cooperation RO-I for innovation

• Serrapilheira Institute
– Grants for young career / raising stars

• Foundation for Agricultural Innovation (Chile)
– Grants for producers and researchers

• INCAGRO (Peru)
– Grants for producers and researchers



Let’s see 2 cases

a) top down sectoral policy
Fiscal incentives for R&D in ICT sector

b) bottom up transversal policy
Fostering industry – RO R&D collaboration



ICT fiscal incentives

• ICT Law (IL)  created in the early 1990s to encourage R&D activities in
the ICT sector in the country.

– More than 25 years; now about to change

– Relevance:

• BRL$ 12 billion (circa 4 US billion) in R&D activities from
2006 to 2015 (R$1,5 bi/year)

• Turnover of recipient companies: more than BRL$ 300
billion (same period)

• Tax relief: R$ 5.6 bi/year
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Employment ICT sector selected 

countries



Exclude US and China
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Added value and employment
ICT sector (2005-2014)

• Brasil:
– Growth of employment 1,64 x

– Growth of added value1,4 x

• EUA:
– Growth of employment circa zero

– Growth of added value 1,4 x

• China:
– employment 2x

– Added value 3x



Productivity ICT sector selected countries
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BERD in ICT in selected economies



BERD in ICT in selected countries
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Trade balance of ICT sector in Brazil

• Deficit : US$ 25 billions aprox: 15% of total 
Brazilian imports



conclusions

• Increasing fiscal incentives

• Increasing investment in R&D

• Increasing general employment, decreasing R&D 
employment

• Stagnation of added value

• Decreasing productivity

• Increasing commercial deficit

• How to explain it?



conclusions

• Typical case of voluntarism of policies

• Increasing R&D cannot be an end in itself

• You may have tech upgrade without any 
catching up

• Evaluation help us in finding reasons of why 
following manuals and traditional indicators 
may stand for .... nothing



Case 2
PIPE – Fapesp’s Small Business 

Innovation



PIPE Themes of evaluation
(2007-2017)

grantees x rejected

1. Companies and project profiles 
2. Entrepreneur/Researcher profile
3. R&D Investment

4. Financial and Economic data (internal and external
market + venture)

5. Employment and job creation (total and R&D)
6. Intelectual property and tec. transfer

7. Governance and management
8. Parnership and collaboration



Traditional Hypotheses 

H1 input: Companies increase their capacity on 
technological innovation

H2 output: PIPE promotes socio-economic impacts 
measured by income, exports and employment and 
job creation 

H3 behaviour: PIPE promotes culture of 
technological innovation in small business



Non Traditional Hypotheses 

H4: Organizational and managerial variables influence 
outputs and take advantages from ecosystems

H5: social capital is a critical capability for SBIR like
awardees



PIPE case
Quasi-experimental approach

Group of Awardees 
(2003-2017)

• 400 population of 
concluded projects 

• 185 respondents 
(46%) 

Group of Rejected 
(2003-2017)

• Circa 2000 projects

• 492 respondents 
(25%)



SOME FINDINGS FOR 
PARTENERSHIP, GOVERNANCE AND 
MANAGEMENT



Input          x          output

Incubation

Spin-off

Coordinator's background

Explicit R&D&I strategy

Governance and Compliance

R&D Project Management

Parnership with ROs

Parnership others

Successful technological results

Innovation

R&D investment

Employment higher education

Employment in R&D

Net Income (variation)

Parnership with ROs

Parnership others



succesful 

technologic

al results

Innovation

R&D 

investment 

(variation)

Employme

nt higher 

education

Employme

nt in R&D 

(variation

Net Income 

(variation)

Parnership 

with ROs

Parnership 

others

Incubation P/NS NO P/NS P/S NO P/NS P/NS P/NS

Spin-off N/NS N/NS P/NS P/NS NO N/NS P/NS N/NS

Coordinator's 

background
P/NS NO N/S N/S N/S NO NO NO

Explicit R&D&I strategy P/NS P/NS NO NO NO NO P/S P/S

Governance and 

Compliance
P/S P/NS NO P/S P/S NO P/NS P/S

R&D Project 

Management 

formalized

P/S P/S NO P/S P/S N/NS P/S P/S

Parnership with ROs P/S NO NO NO NO NO

Parnership others P/NS P/S NO NO NO NO

Bivariate analysis: inputs x outputs

Legend:
P/NS: POSITIVE/NON-SIGNIFICANT
N/NS: NON POSITIVE/NON-SGNIFICANT
P/S: POSITIVE/SIGNIFICANT
NO: NO CORRELATION  



Bivariate analysis: inputs x outputs

Most influent variables (predictor)

• R&D Project Management 
capabilities

• Compliance formalized

Mutual causality

• Partnership and governance and

• professional R&D Management



Some results

Non significant R&D expenditures between awardees and rejected

Companies with management and governance skills increased 
expenditures more than non-skilled

Job creation: positive effect of around 60% in total job creation.

Job creation in R&D positive and significant before (2x) and after (3x) 

Companies with management skills increase job creation in R&D by 3 x

ICT sector no difference for job creation and 
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Conclusions

• Bottom level policy

• Easier to manage and tuned

• Effectiveness well defined

• But not possible to talk over catching up...



CHALLENGES



Back to theory of change 
(but well detailed)

Fonte: https://www.theoryofchange.org/what-is-theory-of-change/
18/02/19



MIT – Manuals of Indicators Trap 

• Evaluating Catching up : 

– Start including surrounding indicators since the 
begining

– Beyond manuals

– Behavioral indicators to be added



Go beyond crowding in/out



Rigour is not incompatible with 
Vigour



STI Policy 
Evaluation 
and
Catching up 
in Latin 
America

Source: https://www.theoryofchange.org/what-is-theory-of-change/
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