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Preface

Local and national competitiveness is not only driven by individual compa-
nies but increasingly accelerated by the innovative activities of entire indus-
tries and branches and has therefore become a key topic of economic and
technology policies worldwide. As innovative firms grow faster than aver-
age and are more likely to survive during a recession, a strong innovation
support policy may be a promising approach to enable companies to cope
with any economic crisis.

However, the assets of innovation are not only limited to the original inno-
vator. The innovation process itself generates knowledge spill-over from
which other firms can benefit and thus increase their productivity and inno-
vation capacity. In turn, this can create the conditions for a circular flow of
economic growth from which the entire society may benefit.

Nowadays, innovation has become high priority as well within emerging
and developing countries. Several innovation policy measures and support
schemes have been implemented or are being designed, all of them with a
different impact. These measures and schemes reflect the diversity of
framework conditions, cultural preferences and political priorities. A smart
innovation policy may establish favourable framework conditions for inno-
vation. Thus, policy makers may foster the innovation capabilities of their
national and local innovation system (NIS/LIS) by setting up appropriate
framework conditions and by investing in infrastructure, education and
funding R&D innovation programmes. All these measures and related ef-
forts aim at improving the performance of an NIS/LIS.

The indicator-based Analysis of National Innovation Systems (ANIS) in-
cludes a comprehensive examination and evaluation of the status of exist-
ing national and/or local innovation systems. It is mainly intended for
emerging and developing countries for which standard innovation bench-
marking and monitoring approaches might not be sufficient as often the
statistical data is missing or outdated. Policy makers from these countries
can benefit from clear advice as regards to overcoming weaknesses of a
national innovation system and to identifying those determinants that
should receive special attention.

We are convinced that the ANIS approach will serve as a fact-based plat-
form initiating discussions on how to improve innovation capabilities and
competitiveness in the analysed countries or regions.

Berlin, September 2010

Dr. Gerd Meier zu Kocker

Director Institute for Innovation and Technology (iit), Berlin
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1 The ANIS Approach for Analysing Innovation
and Innovation Systems

Innovation may be considered as one of the main drivers for economic
competitiveness, growth and wealth creation. Therefore, innovation policy
has become an important part of economic policy. The design of suitable
framework conditions for innovation reflected by the maturity level of na-
tional/local innovation systems (NIS/LIS) has been given high priority
worldwide. Although there is no common definition of an NIS/LIS, the fol-
lowing comments may be useful:

Innovation may be defined as new solutions adding value to both custom-
ers and firms." It can be distinguished between incremental innovation
(e. g. further development of existing products and technologies, often real-
ised by SMEs without involving any R&D institutions) and radical innova-
tion (completely new solutions, technologies or products not yet available
on the market, usually involving R&D institutions).

A national innovation system may be defined as a network of institutions in
public and private sectors whose activities and interactions initiate, import,
modify and diffuse new technologies.? This definition can also be applied
for local communities. The main elements of an NIS/LIS are: educational
and research institutes, firms, industrial parks, incubators, governmental
institutions. However, each NIS/LIS is different in terms of how these ele-
ments are coordinated or combined.

Innovation policy may be defined as the creation of framework conditions
aiming at supporting innovation capabilities of companies and public enti-
ties.

The concept of an NIS/LIS relies on the premise that a good understanding
of innovation actors’ relationships is crucial to foster technology perform-
ance. Innovation and technical progress are indeed outcomes of a complex
set of relationships among actors producing, distributing and implementing
knowledge. The innovative performance of a country broadly depends on
the one hand on these actors’ cooperation within a global knowledge crea-
tion system and on the other hand on the extent to which they utilise tech-
nologies. The actors are mainly private enterprises, universities and public
research institutes. Their cooperation ranges from joint research to per-
sonnel exchanges, cross patenting, purchase of equipment and a variety of
other channels.’

! Nordic Council of Ministers (2009), Nordic Innovation Monitor, Copenhagen.

2 Freeman, C. (1995), “The National System of Innovation in Historical Perspective”, Cambridge Journal of
Economics, No. 19, 1995, Cambridge.

% OECD (1997), National Innovation Systems, Paris.
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The number of theoretical models, reports and analyses of NIS has been
increasing since the beginning of the 21 century. Due to the various fac-
tors impacting national innovation capacities, the assessment of a coun-
try’s innovation system remains a challenging exercise. For years, econo-
mists have tried to identify the reasons leading to the nations’ competitive-
ness and growth, and as a consequence many NIS reports and analyses
have been generated. Despite the high quality of these reports which de-
scribe the essential features of an NIS and summarise its main strengths
and weaknesses, the benefits in terms of usable results were unfortunately
limited. This is explained by the fact that the implemented methodologies
did not sufficiently consider the way policy makers think and operate. Rec-
ommendations are neither prioritised nor ranked according to their com-
plexity when turning into practice.

Policy makers, especially in emerging and developing countries usually
look for structured descriptions of an NIS and clear recommendations for
improving their own NIS’s performance. They do not ask for scientific mod-
els of the functionality of an NIS or how the single actors are linked. The
analysis and comparison of embryonic and less developed NIS against
mature ones allows the identification of weaknesses and hence the forma-
tion of recommendations. It happens quite often that analyses of the condi-
tions for innovation confuse policy makers as they do not provide clear
guidelines for improvement. Indeed, such reports lack precise information
or recommendations on how to optimise the effects of innovation capacities,
especially when public investments are limited. It is crucial to identify those
determinants of an NIS, which can be improved with the tools and the in
general limited financial means available.

When considering a LIS instead of an NIS, even fewer analyses have been
conducted. The LIS, being embedded in an NIS however can be improved
in the same manner. Therefore, the general statements above also can be
applied for a LIS.

The ANIS approach is in line with the new tradition of indicator-based stud-
ies relying on quantitative data generated by the evaluation of expert inter-
views. Such an approach differs from traditional benchmarking studies on
innovation performance. The Global Competitiveness Report and the
European Scoreboard or the Nordic Innovation Monitor are excellent ap-
proaches for measuring or benchmarking innovation-related performance
indicators. However, since the statistical base is often insufficient, the latter
is rather intended for well-matured economies than for developing or
emerging countries’ issues. The Global Competitiveness Report uses a mix
of statistical data and expert interviews but since it focuses on the competi-
tiveness of nations, the issue of innovation is not sufficiently targeted. In
addition, these sources do not focus on any specific local regions within the
countries.

© 2010 Institute for Innovation and Technology, iit - 6 -



The ANIS approach is based on the assumption that at national or local
level an NIS/LIS is mainly influenced by 30 determinants.* ANIS takes up
this challenge by providing an indicator-based assessment of these deter-
minants, each of which reflects an aspect of the complex reality of the in-
novation system. The determinants may be grouped according to a three
level hierarchy:

Macro Level: Innovation Policy Level

Meso Level: Institutional Innovation Support Level

Meso Level: Programmatic Innovation Support Level

Micro Level: Innovation Capacity Level

The 30 determinants’ level classification is shown in figure 1. A comparison
between the determinants of these different levels allows the identification
of key policy areas requiring a potential intervention to strengthen the
NIS/LIS. Please note that a further description of the methodology is given
at the end of the document.

Programmatic Innovation
Support Level

Policy Institutional
Level Innovation Support Level
National Innovation Technology Transfer .
Rollcy —

- . Fundamental R&D
Regional Innovation Technology Parks Programmes

Policies

Innovation Capacity
Level
Institutions for
Fundamental R&D
m Applied R&D Private R&D Institutions
Master Plans Programmes

Clusters
Private Investors

Entrepreneurs

Large Companies

Training & Education Joint Funding Schemes

Business Promotion Accompanying
Foresight R&D Agenda Agencies Measures to Support
Cluster Policy Innovation Service
Providers Entrepreneurial Support

Innovation Friendly
Regulations

| I
=]

Cluster Development
Programmes

Funding Agencies

Internationalisation
Support

Figure 1 Main determinants of a national innovation system

Besides assessing and benchmarking the determinants, policy makers
prove to be much more interested in receiving guidance for action. There-
fore, the ANIS report provides comprehensive recommendations for im-
provement, taking into account the realistic efforts national or local policy
makers or third donors are able and willing to provide.

* We are fully aware that NIS/LIS are also influenced by determinants outside of a country. However, as they
need a different approach of adjustment, they are not regarded within our analysis.
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2 Brazil’s Economic Situation in Brief with Special

2.1

Emphasis on Manaus

This section briefly describes the scenario for scientific, technological and
innovation activities as regards to the development of Brazil, the Amazonas
state and Manaus, through the analysis of three topics:

i socio-economical data;

ii. infrastructure and public policy in science, technology and innova-
tion;

iii. capability, innovation and performance.

Economic Outlook of Science, Technology and Innovation in
Brazil

Socio-economic data

Brazilian GDP was estimated about US$ 2.013 trillion in 2009 (CIA world
factbook, 2010), being the 10th largest economy worldwide (Brazil Com-
petitiveness Report, World Economic Forum), with an average of US$
10,100 per capita, which has doubled during the last 15 years getting to
63rd place in the World (CIA world factbook, 2010; JB Online, 2010). Since
the second half of the 90’s inflation has dropped drastically getting to
around 5 %. Today, inflation is expected to rise above 5 % again for 2010
decade (CIA world factbook, 2010; Central Bank of Brazil, 2010).

Brazil is amongst the ten largest markets in the world, counting with abun-
dant natural resources. It produces and exports a wide range from com-
modities such as iron to aircrafts, though oil and gas production has in-
creased in importance. Brazil also has diversified commercial partners.
Nevertheless, the country figures with one of the worst distribution of

wealth in the world with the Gini coefficient of 0.813 figuring in 75th position.

In 2009, household wealth represented 14.5 % under extreme poverty and
34.1 % under poverty line (FGVSP, 2010).

However, Brazil has advanced in both social and educational areas. In the
educational area, despite of 8 % of the population (around 192 million) be-
ing illiterate, the indicators of 2009 show improvement in education quality
at all educational levels (Inep, 2010). The Institute of Applied Economics
Research (IPEA) highlights as main cause the fact that youth between 15
and 24 have been able to spend more time in classrooms (ANDIFES,
2010). The growth of about 1,000 % in the number of doctorate holders
(1987-2008) is a good example of public policy (CGEE, 2010). Coordina-
tion of Improvement of Higher Level Personnel (Capes) contributes with
more than 35,000 master graduations and around 11,000 doctor gradua-
tions per year (Raupp, 2010).

The Global Competitiveness Report 2008-2009 gives the following picture
about the situation in Brazil as regards to the allocation of the GDP:

© 2010 Institute for Innovation and Technology, iit - 8 -



Industry: 25.4%

Agriculture: 6.1%

Services: 68.5%

Figure 2 Origin of GDP according to sector

Infrastructure and public policy for science, technology and in-
novation

The National System of Science, Technology and Innovation, being imple-
mented officially since the 1970ies, expanded significantly along the last
years, but just recently it started to reflect on policies for technological in-
novation. In May 2010, the 4th National Conference of Science, Technol-
ogy and Innovation was organised in Brasilia (4CNCTI).° One particular
topic addressed during the conference has been the State Policies of Sci-
ence, Technology and Innovation for Amazon Sustainable Development:
Fundamentals, Policies, Proposals and Commitments.

A set of four important actions guides the efforts of the Ministry of Science
and Technology to promote Science, Technology and Innovation activities
in Brazil:

i. Expansion and Solidification of the National System of Science,
Technology and Innovation (interactions regarding infrastructure
and funding for R,D&l are shown in the following figure);

ii. Technological innovation promotion for enterprises;

iii. Research, development and innovation in important strategic areas;
and

iv. Science, Technology and Innovation for Social Development.

® This is an event where academics, business persons, government representatives and other segments of
Brazilian society meet to make proposals and discuss development issues concerning technology and
innovation in the country.

© 2010 Institute for Innovation and Technology, iit - 9 -
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Figure 3 Interactions regarding infrastructure and funding for R,D&Il

(Source: MCT'’s site)

Table 1 shows the historical overview of foundations of important institu-
tions for science, technology and innovation in Brazil:

Year Institution Year Institution
1899 | Institute for Technological | 1948 | Brazilian Society for Science
Research (IPT) Progress (SBPC)
1900 | Oswaldo Cruz Foundation | 1951 | National Research  Council
(Fiocruz) (CNPg) and Coordination of
Improvement of Higher Educa-
tion Personnel (Capes).
1916 | Brazilian Academy of Sci- | 1962 | Foundation for Research Support
ences (ABE) of Sdo Paulo State (FAPESP)
1920 | Federal University of Rio de | 1967 | Research and Projects Financ-
Janeiro (UFRJ) ing (FINEP)
1934 | University of Sao Paulo | 1985 | Ministry of Science and Technol-
(USP) ogy (MCT)
Table 1 Foundations of important S,T&l institutions in Bra-

zil (Source: adapted from Ministry of Science and

Technology’s website)

The main sources for R,D&l (research, development and innovation) activi-
ties are the National Council of Research (CNPq), Research and Projects
Financing (FINEP) and the Ministry of Science and Technology (MCT) to
which all previous are subordinate. It also figures with great importance the
Foundation for Support on Research of the State of Sdo Paulo (FAPESP).

Other important sources are:

-10 -
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i grants;

ii. preferred purchase of products/services with technological innova-
tion; and

iii. Support to innovation through Innovation Law (2004)° and the Law
that concerns productive firms that carry out R&D (2005)’.

Training, innovation and performance

Science and innovation activities in Brazil are concentrated in the South
and Southeast of the country, mostly in Sado Paulo. Some products and
technologies designed and developed by Brazilian organisations have al-
ready reached a certain level of competitiveness, for instance in farming,
aviation and bioenergy. Brazil ranks on the 13th place worldwide concern-
ing science, but on the other hand there are only very few Brazilian enter-
prises investing in R&D of new products or services (Raupp, 2010).

According to the Global Competitiveness Index, Brazil holds position 56 at
the world rank list, although still unsatisfactory for its size and importance.
Some possible explanations are: low “innovation for market” (product inno-
vation); low private investment in R&D; few qualified people for R&D; and
low public funding for R&D (Global Competitiveness Report 2010; Estadao,
2010).

Despite that, with few exceptions, Brazil’s manufacturing base lags with re-
spect to innovation—especially when Brazil is compared with China or In-
dia, countries that have taken giant steps in growth-enhancing innovation
(Rodriguez et al., 2008).

2.2 Economic Outlook of Science, Technology and Innovation in
the State of Amazonas

Socio-economic data

The economy of Amazonas State has gone through significant changes
since the launch of Manaus Free Trade Zone in 1967. At the very begin-
ning the economy was based on natural resources extraction, such as: for-
est species (aromatic herbs, medicinal plants, nuts, guarana, pepper,

® Law No. 3476, 2004, provides incentives for innovation and scientific and technological research in a
productive environment, with a view to capacity building and technological autonomy and industrial develop-
ment of the country

" Law No. 11,196 authorizing the granting of economic subsidies to companies that hire masters or doctors
researchers to carry out R&D and technological innovation

© 2010 Institute for Innovation and Technology, iit - 1 1 -



urucum etc.), moreover, timber, jute fibre, rubber, agai, cupuagu, oil, min-
erals etc. Although such natural resources still continue to be important —
mainly for the potential bioeconomy success — their participation on state’s
economy has been reduced. Nowadays, the Industrial Pole plays a much
greater development role of state through its more than 450 diversified en-
terprises that use other kind of raw material.

Its industry is mainly based in Manaus but it upholds the whole state econ-
omy. This fact is pointed out as one of the main reasons for the rain forest
preservation. Nevertheless, exploration of natural gas and oil is getting
progressively stronger. Amazonas state figured as the 15th contributing to
the National GDP with a participation of 3.5 %, and it ranked 14th amongst
27 states regarding HDI in 2007 (Skyscrapercity, 2010).

Infrastructure and Public Policies for Science, Technology and
Innovation

One of the first known events that mobilized a fair number of important
stakeholders to deal with S,T&l issues was the First Meeting for Science
and Technology Organisations in Amazonas State, promoted in 1984 by
State Secretary of Planning and General Coordination (Seplan) and Center
for Development, Research and Technology of Amazonas (Codeama)
(Araujo Filho et al, 2008).

Albeit 2001 could be considered the real start of core changes on the S, T&l
local scenery, when the Institute of Environmental Protection of Amazonas
— at that time responsible for S&T activities — invited several institutions
representing Government, Academy and Enterprises in order to discuss
policies for such activities (Araujo Filho et al., 2008).

There is a favourable environment for discussions on policies and strate-
gies on the topic of innovation. Two events considered significant took
place: First Symposium of Innovation and Local Development, in which ex-
periences in Brazil and Overseas were discussed, the event was organized
by the Centre of Studies and Research on Innovation — NEPI; the other
one which is intended to be included in the calendar of events, it was or-
ganized by the State Secretary of Science and Technology — SECT and
other partners for first time in 2009 and was named InovAmazonas — First
Amazonas State Workshop on Innovation.

The Foundation of Support for Research of the State of Amazonas -
Fapeam was created in 2002, preceding the creation of State Secretary of
Science and Technology — SECT, which was created in 2003. In that year
for the first time, during the creation of a local institution, it was explicitly
mentioned the existence of an innovation system (...)”, when the Superin-
tendence of Manaus Free Trade Zone — Suframa stimulated the creation
of the Centre for Technology of Manaus Industrial Pole — CT-PIM (Aradjo
Filho et al., 2008). Other important events such as creation of organisa-
tions, programmes, and laws concerning support to S,T&l activities on
Amazonas State are shown in table 2 below:

© 2010 Institute for Innovation and Technology, iit - 1 2 -



Year Organisations Year Programmes and Laws
1909 National University of Ama- | 1990 Brazilian  Programme  of
zonas (Ufam)® Molecular Ecology for Sus-
tainable Use of the Amazon
Biodiversity (Probem)
1952 National Institute of Research | 2004 | Pappe - Programme for
of the Amazon (Inpa)® Research Support in Enter-
prises — Pappe; - Integrated
Programme of Research and
Technological Innovation -
PIPT; Programme of Tech-
nological Innovation — PIT.
1982 Centre of Analysis, Research | 1991/ | “Informatics Law”
and Technological Innovation 2004
Foundation (Fucapi)'®
2001"" | State University of Amazonas | 2006 | Law on Innovation for the
(UEA) Amazonas State
Table 2 Events and history of creation of organisations,

programmes and laws to support S,T&l in Ama-
zonas (Source: Adapted from the publication:
“Emergence of an Innovation System for the Ama-
zonas State: Strengthening through Governance”

(2008))

Training, innovation and performance

There is a great effort that has been done by UEA and UFAM to create
higher education units along municipalities in Amazonas State. From 2002
to 2008, according to CNPq, North region had a great increase on the
number of PhDs (149 %). However, industrial activity in Amazonas is lo-
cated in Manaus, therefore technological education is driven by applied
technologies brought by overseas enterprises that are majority in Manaus
Industrial Pole — PIM. Although without solid results on advancements of
R,D&l concerning regional potentialities such as agribusiness and bio-
economy, there is always a great expectation of its exploitation since re-
sources are abundant.

8 Considered the first University of Brazil

° Research unity of MCT

1% Centre for Studies and Research on Innovation (Nepi), a unit in Fucapi was deployed in 2006.

"It has also deployed the Committee of Research Activities and Scientific and Technological Development

(CAPDA).

© 2010 Institute for Innovation and Technology, iit
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2.3 Economic Outlook of Science, Technology and Innovation of
Manaus

Socio-economic data

The settlement of first factories, in the decade 1970-1980 in Manaus, could
be considered the starting point for the establishment of an industrial cul-
ture at such time inexistent in the State. Its important spill over could be
assured by industry participation on GDP’s composition of State that ad-
vanced from 18.9 % in 1960 to 53.7 % in 1980 and 61.3 % in 2000; nowa-
days, it is close to 80 %.

Manaus Industrial Pole with its more than 450 enterprises produces from
televisions to motorcycles, with annual revenue around US$ 30 billion, ex-
ports close to US$ 3 billion yearly and it generates nearly 100,000 direct
job posts. Manaus reached the 4th biggest GDP amongst municipalities, it
also became 1st in per capita income and 3rd richest city of Brazil (2008)
(Amazonas 24 Horas, 2010). The pursuit for jobs in Manaus Industrial Pole,
however, associated with few opportunities in countryside has been con-
tributed with migration to the capital, where approximately 65% of the
Amazonas State population lives, with high income concentration.

Infrastructure and public policies for science, technology and
innovation

Manaus has more than 20 higher education institutions. However, the
availability technology courses are rare. The city also has several public
and private institutions that provide services and technological develop-
ment, there are also associations belonging to private sector and financial
agents that configure actors for the Local Innovation System in progress.

Training, innovation and performance

The Project Manaus Free Trade Zone with its model based on elevated tax
concession to enterprises (static resources) has been criticized for limiting
endogenous technological capability (dynamical resources). However,
Manaus Industrial Pole has influenced learning and capability development
in different areas such as knowledge and techniques on industrial planning
and production management and capability to access more competitive
markets, for instance

Productivity of innovative industrial enterprises in most states of Brazil gets
close to 200 % superior to non innovative enterprises, while in Amazonas
the percentage is only 7 %, according to the Brazilian Institute of Geogra-
phy and Statistics (IBGE, 2005). Furthermore, Amazonas is figured as the
first place regarding innovation with 50.6 % (innovative firms) and with the
third innovative effort with 3.1 % (R&D investments) of Brazil. Nonetheless,
such innovation rate could be understood by improvement and introduction
of new products and processes with exogenous technologies combined
with innovative effort by acquisition of new machines and equipment de-
ployed on productive process, both with low local R&D activity.

© 2010 Institute for Innovation and Technology, iit - 1 4 -



3 The Local Innovation System of Manaus

The LIS of Manaus consists of a broad variety of stakeholders. Due to the
fact that Manaus is a free trade zone, the industrial base is strong, with a
significant number of large companies. Figure 4 gives an overview of the
main stakeholders of the Manaus LIS. Stakeholders being consulted during
the course of this study are marked in bold letters. Stakeholders which,
even though being considered as an important local actor, do not have a
local representative are marked in italic letters.

The stakeholders are grouped according to the different levels they belong
to. There is much evidence at all levels that the awareness of the impor-
tance of innovation has considerably increased over the last years in
Manaus.

© 2010 Institute for Innovation and Technology, iit - 1 5 -



Policy Level

o SECT State Secretary of Science and
Technology

o SEPLAN State Secretary of Planning

o SUFRAMA Superintendence of Manaus
Free Trade Zone

o CNI National Industry Federation *

® CONFAP *

® CONSECT *

o EMBRAPA

o Mayor of Manaus
® MCT Ministry of Science and Technology *

Institutional Innovation Support Level 3
® MDIC Ministry of Development, Industry and

® ABIPTI * Commerce *

o Banco da Amazonia e Ministry of Agriculture *

e CAPDA ® MMA Ministry of Environment *
e CIEAM

e CT-PIM

e FAPEAM Amazonas State Research
Support Foundation

e FIEAM
e FUCAPI [MERETS
Local
© SEBRAE-AM Innovation
o SIMPLAST
o SINAEES
o AFEAM Amazonas State Funding Agency
® ANPET *
® ANPROTEC *
® BNDES * Innovation Capacity Level
® CNPq *
o CREA-AM Regional Council of Engineers and  All universities, in particular :
Architects UFAM University Federal of Amazonas
® FINEP * UEA

® All non-university and non-industry R&D

CBA

Fraunhofer ENAS, Manaus office
no representatives located FUCAPI

on-site in Manaus IFAM

INPA

CERTI

EMBRAPA

FIOCRUZ

FMTM

Fundacao Paulo Feitoza

* Stakeholders in italic letters:

Getdlio Vargas Foundation
® All non-university higher education
organisations , technical schools and training
institutions, in particular :
SEBRAE
SENAI
CEEF (Fucapi)
CETAM
Fundacao Nokia
IEL
® All private and industry-owned R6D
organisations , in particular:
Nokia Institute
Sidia (Samsung) Institute

® All large in particular :

Moto Honda da Amazonia
Nokia
Petrobras
Samsung
® All SMEs, in particular:
SMEs under PAPPE and PRIME umbrella
SMEs at local incubators

Innovation related
laws and regulations,
in particular:

m Federal Law on Innovation
= Amazonas State Law on Innovation

Programmatic Innovation Support Level

o Incubator Programmes by CBA, CIDE,

FUCAPI, IFAM, UFAM, and others

o Joint Programme of SUFRAMA and

Amazonas State Government for MSc and

PhD education programmes at UFAM and

UEA

e Local Innovation Agents, by SEBRAE

o PAPPE Federal Programme for supporting

innovation in SMEs

o PAREV Programme for supporting events,

by FAPEAM

o PGCT Management on Science and

Technology Programme, by FAPEAM

o Scholarships for MSc and PhD students

o Federal Sectoral Funds

o PRIME First Entrepreneurship Programme, by
FINEP

o SIBRATEC Programme MDIC/MCT

Interviewed stakeholders
from additional institutions
(Innovation Capacity Level):

o Bic Amazonia

o Caloi

e Dafra Motos

o Elgin Industrial da Amazonia
e Fabriq

o Fogas

e Good Tech Solutions

© In Cité Consultadoria Ambiental
o SEMEF /Uninorte

e Sohervas da Amazonia

e Videolar
e Vita Vitro Mudas e Plantas da Amazonia

e Whirlpool

Figure 4 Main actors in the local innovation system of Manaus
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4

4.1

Indicator-based Analysis of the Determinants of
the Local Innovation System of Manaus

The Experts Opinion Survey (EOS)

Experts to be consulted in the context of the study were identified by the
local partner FUCAPI. The interviews were carried out with a comprehen-
sive questionnaire in Portuguese language, which was adapted to cope
with the specific situation in Manaus. The interviews with the experts were
conducted either within a workshop with several experts involved or within
an individual discussion between a FUCAPI representative and the expert
during July and August 2010. A small number of personal interviews were
carried out by an iit representative, as well.

The interviews consist of questions describing a situation and environment
within a well established innovation system (positive statement) and a con-
tradicting statement (negative statement). The experts were asked to give
their opinion for Manaus whether they

e Fully agree with the positive statement (4 points)

e Partly agree with the positive statement (3 points)

e Partly agree with the negative statement (2 points)

e Fully agree with the negative statement (1 point)

e Statement that this issue does not exist at all (0 points)

It was also allowed to leave out certain questions if the expert was not able
to answer.

The experts were classified according to their relationship to and responsi-
bility for the four different levels of the innovation system (macro, meso in-
stitutional, meso programmatic, micro) and concerning their position within
their organisation (top management, medium/low management, operational
position). This classification will allow identifying different viewpoints of the
experts in relation to their occupation.

In the following, the main findings from the EOS are described, based on
the assessed 30 determinants, analysed in total and analysed according to
different levels and positions of the stakeholders within their organisation.
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4.2 Innovation Policy Level Determinants of Manaus

The framework conditions for innovation and actors within an NIS/LIS are
strongly influenced by the policy level. The corresponding level of maturity
may be described by means of seven determinants of the policy level. Fig-
ure 5 shows the pattern of the values regarding the seven determinants of
the policy level. Figure 6 shows which of the determinants are higher or
lower than the average value of all innovation policy determinants.

The patterns demonstrate that the National Innovation Policy (determinant
1) and the Innovation Friendly Regulations (determinant 7) seem to be
most advanced in the LIS of Manaus. However, deficits are observed in the
context of Master Plan for Innovation (determinant 3), training and educa-
tion (determinant 4), the issue of foresight for R&D (determinant 5), and
cluster policy (determinant 6).

The values between 1.5 and 3 (except foresight for R&D, determinant 5)
indicate that the determinants already exist and currently are developing.

TOTAL Policy Level

1. National Innovation Policy
4

3
7. Innovation Friendly Regulations 2. Local Innovation Policies
2
1
6. Cluster and/or APL Policy 3. Master Plans
5. Foresight R&D Agenda 4. Training and Education

Figure 5 Pattern of the Innovation Policy Level related determinants

© 2010 Institute for Innovation and Technology, iit - 1 8 -



4,0

3,5

3,0 A

2,54

average value of all determinants

2,0 7 related to policy level

154w ¢ _c 5 o c =t c @
£S .88 20 £ 85 8T, S, ¢
288 883 85 £EuR 202 8L8 T3
836 135 =p S&§S %5 2595 358
z " oS = 3 50 o= <
" S G Sa o 5 PE2 -5 £E£ 3
101~ £ < 4 o5 £E£C§

0,5 A

0,0

Figure 6  The seven determinants compared to the /nnovation Policy
Level average

How do these results vary according to the relationship of the experts to
the four levels of the innovation system (figure 7)?

TOTAL Policy Level

1. National Innovation Policy

7. Innovation Friendly Regulations 2. Local Innovation Policies

6. Cluster and/or APL Policy /

\ 3. Master Plans
= Policy Level

= Institutional Level
Programmatic Level

Innovation Capacity Level

5. Foresight R&D Agenda 4. Training and Education

Figure7  Comparison of the Innovation Policy Level determinants
regarding the origin of the experts

It appears that experts from the innovation policy level in particular high-
light the determinant 7 (Innovation Friendly Regulations) whereas all other
determinants are within +/- 0.5 points despite the origin of the values. Fig-
ure 8 demonstrates that the answers do not vary regarding the position of
the experts within their organisation.

-19 -
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TOTAL Policy Level

1. National Innovation Policy
4

7. Innovation Friendly Regulations 2. Local Innovation Policies

™ e

6. Cluster and/or APL Policy 3. Master Plans

——High Position
~Medium Position
Operational Position

5. Foresight R&D Agenda 4. Training and Education

Figure 8 Comparison of the Innovation Policy Level determinants
regarding the position of the experts within their organisa-
tion
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4.3 Institutional Innovation Support Level Determinants of Manaus

The seven determinants concerning the institutional innovation support
level represent a quite representative overview of opinions. With 21 inter-
viewed experts from more than ten organisations, the answers shall be a
reliable and stable base for further considerations.

TOTAL Institutional Level

8. Technology Transfer Centres

14. Funding Agencies 9. (Local) Technology Parks

13. Innovation Service Providers 10. Incubators

12. Business Promotion Agencies 11. Clusters

Figure 9 Pattern of the Institutional Innovation Support Level de-
terminants
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Figure 10 The seven determinants compared to the Institutional In-
novation Support Level average
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Figure 9 and figure 10 show that in particular two determinants of the insti-
tutional innovation support level seem to be developed clearly above aver-
age (determinant 14 / Funding Agencies and determinant 12 / Business
Promotion Agencies). Determinant 9 (Technology Parks) is near 0, since
such parks in Manaus so far do not exist. Manaus however has a large in-
dustrial park, the PIM (Pole Industrial de Manaus). Here, other than in a
technology park, industry of various sectors is residing.

The values between 1.5 and 3 (except technology parks, determinant 9)
indicate that the determinants already exist and currently are developing.

How do these results vary according to the relationship of the experts to
the four levels of the innovation system (figure 11) and the position of the
experts within their organisation (figure 12)? No significant dependence in
the experts' opinion can be observed concerning their job position or their
responsibilities within the Manaus LIS.

TOTAL Institutional Level

8. Technology Transfer Centres

14. Funding Agencies 9. (Local) Technology Parks

/T

13. Innovation Service Providers 10. Incubators

= Policy Level

— Institutional Level
Programmatic Level
Innovation Capacity Level

12. Business Promotion Agencies 11. Clusters

Figure 11 Comparison of the Institutional Innovation Support Level

determinants regarding the origin of the answers
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TOTAL Institutional Level

8. Technology Transfer Centres
4

14. Funding Agencies \ 9. (Local) Technology Parks

13. Innovation Service Providers 10. Incubators

=—High Position
~Medium Position
Operational Position

12. Business Promotion Agencies 11. Clusters

Figure 12 Comparison of the Institutional Innovation Support Level
determinants regarding the position of the experts within
their organisation
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4.4 Programmatic Innovation Support Level Determinants of
Manaus

Figures 13 and 14 show the eight different determinants related to the pro-
grammatic innovation support level. It appears that funding schemes for
Science and Technology (determinant 15), in particular for fundamental
Research and Technology (determinant 16) are considered as a compara-
ble strong issue within the LIS in Manaus. Below average the determinants
22 (Internationalisation Support), 19 (Accompanying Measures), 18 (Joint
Funding Schemes) are the least developed.

The values between 1.5 and 3 (except Accompanying Measures, determi-
nant 18, and Internationalisation Support, determinant 22) indicate that the
determinants already exist and currently are developing.

TOTAL Programmatic Level

15. STI Funding Schemes
4

22. Internationalisation Support 3 16. Fundamental R&D Programmes

-]

21. Cluster Development Programmes 17. Applied R&D Programmes

20. Entrepreneurial Supports 18. Joint Funding Schemes

19. Accompanying Measures to Support STI

Figure 13 Pattern of the Programmatic Innovation Support Level re-
lated determinants
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Figure 14 The eight determinants compared to the Programmatic In-
novation Support Level average

When looking to the answers in respect to their origin more in detail, it ap-
pears that the experts from policy level judge programmes for Applied Re-
search and Development (determinant 17) to be much stronger than the
experts from other innovation levels consider this issue (figure 15 and fig-
ure 16). Experts of the operational level in the organisations see the issue
of cluster development programmes (determinant 21) to be comparably

stronger developed.

TOTAL Porgrammatic Level

21. Cluster Development Programmes

20. Entrepreneurial Supports

22. Internationalisation Support \

15. STl Funding Schemes
4

19. Accompanying Measures to Support STI

16. Fundamental R&D Programmes

17. Applied R&D Programmes

= Policy Level

— Institutional Level
Programmatic Level
Innovation Capacity Level

18. Joint Funding Schemes

Figure 15 Comparison of the Programmatic Innovation Support Level
determinants regarding the origin of the answers
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TOTAL Programmatic Level

22. Internationalisation Support

15. STI Fund
4

ing Schemes

N

16. Fundamental R&D Programmes

21. Cluster Development Programmes

20. Entrepreneurial Supports

N

17. Applied R&D Programmes

= High Position
~Medium Position
Operational Position

18. Joint Funding Schemes

19. Accompanying Measures to Support STI

Figure 16 Comparison of the Programmatic Innovation Support Level
determinants regarding the position of the experts within

their organisation
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4.5 Innovation Capacity Level Determinants of Manaus

The eight determinants reflect the level of development of the main actors
on beneficiary level within the LIS of Manaus (figure 17, figure 18). As a
clear strength of the Manaus LIS, the high number of large companies can
be recognised. These however are not linked to other actors or to innova-
tion issues in general, when analysing the respective determinant 30 more
in detail. Significant weaknesses are seen for determinants 27 (Private In-
vestors), 26 (Innovators), and 28 (Entrepreneurs).

TOTAL Innovation Capacity Level
23. Universities

4

30. Large Companies 3 24. Institutions for Fundamental R&D

©

25. Private R&D Institutions

29. Small and Medium Enterprises (SMEs)

28. Entrepreneurs 26. Innovators

27. Private Investors

Figure 17 Pattern of the Innovation Capacity Level related determi-
nants
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Figure 18 The eight determinants compared to the Innovation Capac-
ity Level average
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The values between 1.5 and 3 (except private investors, determinant 27)
indicate that the determinants already exist and currently are developing.

When considering the origin of the answers, it appears that the experts at
policy level judge several determinants representing the private sector

lower than all other experts (figure 19).

TOTAL Innovation Capacity Level

23. Universities

4
30. Large Companies 3
\ .
1
29. Small and Medium Enterprises (SMEs) —————
b |
28. Entrepreneurs /

27. Private Investors

24. Institutions for Fundamental R&D

——— 25. Private R&D Institutions

= Policy Level

— Institutional Level
Programmatic Level
Innovation Capacity Level

26. Innovators

Figure 19 Comparison of the Innovation Capacity Level determinants
regarding the origin of the answers

TOTAL Innovation Capacity Level
4

30. Large Companies 3

29. Small and Medium Enterprises (SMEs)

23. Universities

24. Institutions for Fundamental R&D

-]

28. Entrepreneurs

27. Private Investors

Vi 25. Private R&D Institutions

—High Position
~Medium Position
Operational Poisition

26. Innovators

Figure 20

Comparison of the Innovation Capacity Level determinants

regarding the position of the experts within their organisa-

tion
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5 Scope of Intervention

The maturity level of an NIS/LIS as well as the performance of its actors
may be improved by a broad range of policy measures addressing either
each individual determinant or a group of them. The potential impact may
be magnified since the determinants often appear to be closely linked to
each other. Some determinants will be easy to improve whereas others re-
quire complex measures for enhancement.

Prioritisation of Determinants for Further Consideration

The methodological idea of ANIS is in a first step to select all determinants
for further consideration which are below a certain average. In general, the
overall average of values of various comparative regions can be used.
When no data is available from comparative regions, the average values
from the data of each level shall be used.

Recommendations for the improvement of the LIS shall address mainly
these low determinants (weaknesses) in order to aim for a general im-
provement of the LIS including all aspects.

Table 3 reveals again those determinants of the local innovation system
which are significantly below the corresponding national average (figures 6,
10, 14, 18) according to the overall average of the experts' answers.

In total, 17 determinants have been identified for further consideration. This
is the first main prioritisation when elaborating the most feasible recom-
mendations for policy makers. Any improvement will increase the average,
and as a result of a further ANIS analysis in the future, additional determi-
nants will fall below average and then being considered.
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Institutional Innovation 9 Technology Parks
Support Level

8 Technology Transfer Centres

Programmatic Innovation | 19 Accompanying Measures

Support Level
22 Internationalisation Support
18 Joint Funding Schemes

21 Cluster Development Pro-
grammes

20 Entrepreneurial Support

Innovation Capacity 27 Private Investors
Level

I e S T
I S T
e e
I R N

Table 3 Determinants of the local innovation system of
Manaus below the level-specific average

Any improvement of every single determinant needs a different extent of
efforts on the one side, but also may lead to a varying impact on the other
side. The determinants can be grouped into an intervention portfolio. One
scale represents the "effort needed" in terms of capacity to provide public
funds, investments in infrastructure and human resources, policy reluc-
tance, structural changes, etc. The other scale represents the "expected
impact" in terms of improved framework conditions or improved innovation
capacity of the actors. The most feasible determinants for recommending
priority actions thus will be located in the upper right area (high expected
impact and low efforts needed).

© 2010 Institute for Innovation and Technology, iit - 30 -




Using the experience of iit with similar projects in other countries, in dis-
cussion with FUCAPI contributing detailed knowledge of the local situation,
and involving selected local stakeholders such an intervention portfolio was
developed within a two-step approach.

Within a first step, the 17 determinants below average were grouped ac-
cording to the expected impacts of any related measures, resulting in the
following ranking (table 4).

High expected impact

* 29 Small and Medium Sized Enterprises
e 28 Entrepreneurs
* 20 Entrepreneurial Support

e 18 Joint Funding Schemes
23 Universities

* 4 Training and Education
8 Technology Transfer Centres
9 Technology Parks

e 11 Clusters/APLs
e 21 Cluster Support Programmes
» 6 Cluster Policy

26 Innovators
27 Private Investors

* 3 Master Plan

* 5 Foresight R&D Agenda
19 Accompanying Measures for STI

« 22 Internationalisation Support for STI

Low expected impact

Table 4 Expected impact of actions improving determi-
nants of the Manaus innovation system, according
to selected local stakeholders

Within a second step, the efforts for possible actions and measures were
considered, finally agreeing on the intervention portfolio (figure 21). When
thinking of efforts needed, specific measures are considered in the back-
ground. These ideas were documented, building the starting point of deriv-
ing the recommendations from the intervention portfolio.
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Efforts needed

Expected Impact

@)

3 Master plan (for implementation)
4 Training and Education

5 Foresight

6 Cluster policy

8 Technology transfer centres
9 Technology parks
11 Clusters

18 Joint funding schemes

19 Accompanying measures

20 Entrepreneurial Support

21 Cluster development programmes
22 Internationalisation support

23 Universities
26 Innovators
27 Private investors

High 28 Entrepreneurs

[

I

Priority area for actions improving
the M : " o

29 Small and medium sized enterprises

Figure 21

Intervention Portfolio of the Manaus innovation system

A few general findings can be derived; main emphasis however is only put
to determinants where a higher impact is expected. Recommendations to
be derived should target in particular the determinants of the upper right
area (low effort, high impact).

28 Entrepreneurs (in_ some way in_conjunction with 20 entrepre-
neurial support) / 18 Joint Funding Programmes / 8 Technology
Transfer Centres are the determinants for priority action for improv-
ing the Manaus innovation system.

29 SME: Improvement of the SME community towards innovation
would expect the highest impact, however needs significant efforts.
This finding reflects the important role that SME worldwide play
within various innovation systems. SME are flexible and fast react-
ing on opportunities, however are often lacking important compe-
tences and resources. The experience shows that a high number
of SMEs implies high efforts if this group shall be significantly sup-
ported.

4 Training and Education Programmes / 23 Universities have sig-
nificant impact on the Manaus innovation system, but again require
significant efforts and longer term activities. In general terms, edu-
cated people have to first reach their position in the innovation sys-

tem and research has to achieve results which are practically used,

both issues require significant time before generating any impacts.

9 Technology Parks will only have limited impacts, however requir-
ing very high and longer term investments.

Thus, the most promising fields of intervention taking the specific situation
of Manaus into account would be:

© 2010 Institute for Innovation and Technology, iit
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e 28 Entrepreneurs:
¢ 18 Joint Funding Schemes
e 8 Technology Transfer Centres

These three determinants were considered further for proposing the priority
recommendations for improving the Manaus innovation system.

Table 5 shows all those determinants above the averages thus summaris-
ing the relative strengths of the Manaus LIS. The knowledge of the
strengths is a helpful asset when thinking of the feasibility of possible ac-
tions for improvement.

Institutional Innovation 14 Funding Agencies

_ 12 Business Promotion Agencies

Support Level

13 Innovation Service Providers

Programmatic Innovation | 15 Science and Technology Funding
Support Level Schemes

22 Funding Programmes for Funda-
mental Research

Innovation Capacity 30 Large Companies
Level

_ 25 Private R&D Instittions ‘02

Table 5 Determinants of the local innovation system of
Manaus above the level-specific average

When analysing table 5, it appears that determinants of the meso level are
over represented. Determinant 14 (Funding Agencies), determinant 15
(Science and technology Funding Instruments), determinant 12 (Business
Promotion Agencies), and determinant 22 (Funding Programmes for Fun-
damental Research) in particular reach high levels. This leads to the im-
pression that even though the prerequisites for turning innovation into prac-
tice are existing, the resulting activities seem not to focus on industrial de-
mands or the effects and impacts on industry are limited or not visible. It
can be assumed that a local innovation policy, more focused on the de-
mands and needs of industry and the regional industrial development, and
a consequent implementation of this policy would allow a significant im-
provement with limited efforts. It is therefore recommended to regard also
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determinant 3 (Master Plans) for deriving recommendations, even though
this determinant was not considered in the upper right corner of the inter-
vention portfolio.

5.2 Recommendations for Improving the LIS of Manaus

Based on the experience of iit using comparisons with developments in
other regions of the world, the upper right area of the intervention portfolio
is considered further to derive specific recommendations for the local inno-
vation stakeholders, for the policy level in particular..

As discussed above, the most promising fields of intervention would be:
e 28 Entrepreneurs:
e 18 Joint Funding Schemes
e 8 Technology Transfer Centres
e 3 Master Plans

What could be possible actions that address those determinants achieving
high impact with rather little effort? A detailed knowledge of the local situa-
tion is required; therefore these recommendations were developed, dis-
cussed, and agreed together with FUCAPI personnel and furthermore with
selected stakeholders of the Manaus LIS within several interactive work-
shop sessions.
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Recommendation 1: Improve the "well-being" of entrepreneurs

Determinant 28 (Entrepreneurs) describes the general situation of entre-
preneurs in the innovation system. The determinant consists of opinions re-
lated to the following four areas:

e Number of people/researchers with individual interest in starting
own commercial activities related to technology, science, moderni-
sation, innovation

e The awareness, acceptance and social position of entrepreneurs in
the general society

e The existence and level of entrepreneurial education and general
management skills

e The social and financial risk portfolio of an entrepreneur and the
tools and measures of the securing a sufficient economic situation
for the entrepreneur.

It does not cover any particular monetary support for the entrepreneurs or
specific programmes for entrepreneurial support.

The following actions are recommended:

e Promote and stimulate entrepreneurial activities “out of the univer-
sity” and/or “out of R&D institutions” (Spin-Off programmes) (also
addresses determinants 23, 26).

e Integrate an “entrepreneurial culture” in the curricula/programmes
of all levels of formal education (also addresses determinants 4,
26).

e Implement a broad variety of training programmes in entrepreneur-
ship, management skills, innovation management. Allow easy ac-
cess to such programmes (also addresses determinants 4, 26, 29).

e Promote campaigns and prizes to recognize the best business
ideas and most successful entrepreneurs (Business Plan and
Start-up Competitions) (also well addresses determinant 26).
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Recommendation 2: Increase R&D cooperation by dedicated
support

Determinant 18 (Joint Funding Schemes) describes the status of coopera-
tion between academia and industry in the area of science, technology and
innovation, with a special emphasis on industry and SME in such coopera-
tion schemes. The following general recommendation can be derived:

e Make attractive and support the cooperation concerning new
and/or improved products, processes and services between the
public sector (universities, research organisations) and the private
sector (companies) and/or between different type of stakeholders
of the private sector (private R&D institutions interacting with en-
terprises for instance) along new and innovative value-added
chains by specific and dedicated funding measures.

A two-fold approach for actions is proposed:

e Create a funding programme or alter an existing programme, to
support a mandatory joint participation of academia/research part-
ners and the private non-R&D sector within an innovation project,
where all partners have balanced access rights to the project re-
sults and/or a fair handling of the different interests of the partners
is clearly laid down (also addresses determinants 3, 8, 23, 29).

e Assess and prioritise industrial demands for specific research pri-
orities to be covered by the universities/research organisations.
Give incentives to the universities and research organisations if
they take up these research priorities. Let the private non-R&D
sector control and justify this process. Give incentives to SME
when they get involved in such governance activity (also ad-
dresses determinants 6, 11, 21, 23, 29).
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Recommendation 3: Provide high-quality technology transfer
services in the key technology/industry sectors of Manaus

Determinant 8 (Technology Transfer Centres) describes the issue of tech-
nology transfer services to be available locally. The services can be inte-
grated in a dedicated technology transfer centre. On the other hand, they
can also be carried out within an organisation dedicated to science, tech-
nology and innovation. The questions within the EOS covered the following
areas:

e Existence of a national scheme for technology transfer centres

e Dependency of technology transfer centres from public sources

¢ Role and recognition of technology transfer in general

e Equipment, staffing, and resources of technology transfer centres
e Industry and SME orientation of technology transfer centres

e Scientific excellence and recognition of the technology transfer
centres.

The main recommendation is that technology transfer services shall be
available for the priority key technology and industry sectors of Manaus
and by this shall foster solving technological problems of industry on local
level as well as the fast transfer of knowledge into industrial application and
exploitation. In this context, the following actions are proposed:

e Define the key technology and industry sectors of Manaus (also
addresses determinants 3, 6, 11, 21).

e Assess industrial demands for specific technology transfer services
in the key sectors and beyond (also addresses determinants 3, 5,
6, 11, 21, 28, 29).

e Make sure technology transfer services are available and being
used, incentives for in particular SMEs for using the services shall
be considered (also addresses determinants 28, 29).

e Make the issue of technology transfer to be a driver for leadership
in further development of the key technology sectors of Manaus
(also addresses determinants 3, 5, 6, 11, 21).
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Recommendation 4: Evaluation and impact assessment as an
instrument of innovation governance

Determinant 3 (Master Plans) describes issues of prioritisation according to
local needs and implementation of a local innovation policy by clearly de-
fined specific programmes and actions. The recommendation is to increase
the efficiency of already existing and of new innovation programmes by
consequent evaluation and impact assessment of policy, programmes, pro-
jects, and organisations. In particular the following action is recommended:

e Assess and analyse all existing innovation programmes concern-
ing their:

o

)

Aims and objectives
Implementation procedures

Proper use, in terms of matching the aims and objectives
and in terms of quantity and quality of projects

Impact of the achieved results on the participating parties
and on local development in Manaus.

e Increase successful programmes / discontinue less successful
programmes.

e Make the awareness, methodology and procedures of the above
measures a common issue. Do not rely on self-assessments only,
but involve neutral experts for methodological and advisory support

and create an atmosphere of mutual learning of all parties involved.

Such measures of monitoring of innovation actions are well implemented in
many developed countries and regions in the world (France, Germany,
USA, European Union, etc.).
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6 LIS in Comparison: Manaus — Cape Town —
Munich

The ANIS methodology was applied for a LIS the first time in Manaus. Due
to this reason, no full comparison is possible to other, comparable regions.
However, a plausibility check of the findings in comparison with other city
regions is helpful for a further justification of the results.

For the comparison with Manaus, two city regions (Cape Town, South Af-
rica and Munich, Germany) were selected according to the following selec-
tion criteria:

e Similar size of the city regions in terms of population,
¢ No capital of the country,
e City region with its boundaries clearly identified,

e From a country in similar development status (BRICs) and/or rep-
resenting a high end of the LIS development,

e Possibility for iit to access the necessary data without high efforts.

VDI/VDE-IT, the mother organisation of iit has established contracts in the
area of innovation support in Bavaria for more than ten years. Within their
contracts with public authorities as well as with research organisations and
the private sector, VDI/VDE-IT has a very neutral position and can repre-
sent a broad spectrum of viewpoints from innovation policy level to innova-
tion capacity level. Since 2006, VDI/VDE-IT operates an office in Munich,
where all projects in the local context are carried out. The staff of this office
(5 people) has a very detailed knowledge of the LIS of Munich and pro-
vided the comparative data. Munich can be considered to have a very well

developed innovation system which has developed over long period of time.

South Africa can be considered as the “fifth BRIC-country” (BRIC = Brazil,
Russia, India, China), slightly less developed than Brazil. The LIS of Cape
Town is strongly dominated by a university landscape; industry plays a mi-
nor role. Cape Town therefore can be considered being developed above
the general South African average. Manaus can be considered being de-
veloped slightly below the Brazilian average. Therefore, a similar develop-
ment level can be expected. The necessary data was provided by high-
level individuals being part of Stellenbosch University and by the policy
side through a representative of the Department of Science and Technol-
ogy in Pretoria.

The determinants of the Manaus innovation system were compared to the
determinants of the local innovation systems of Cape Town and Munich. In
general, the results show a pattern that was expected beforehand: Munich
in very many determinants has the full score of four points, indicating that
the innovation system is in best operating condition.

Cape Town and Manaus have judgements around 1.5 to 2.5 points, indi-
cating that the determinants already exist and currently are developing.
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At the Innovation Policy Level, the comparison between Manaus and Cape
Town shows the relative strengths of Brazil on determinants covering the
national issues of innovation policy (determinant 1) and innovation-friendly
regulations (determinant 7), whereas Cape Town obviously is stronger in
the more university related determinants on training and education (deter-
minant 4) and R&D Foresight (determinant 5). Munich’s innovation system
is very well developed only showing slight weaknesses in implementation
(determinant 3) and local innovation policy (determinant 2).

At Institutional Innovation Support Level, Munich is very well developed.
Only the issue of technology parks (determinant 9) is seen slightly weaker.
Manaus overall is slightly weaker than Cape Town, only the infrastructure
of innovation service providers in Manaus (determinant 13) builds a com-
parative strengths here. As discussed earlier, technology parks (determi-
nant 9) do so far not exist in Manaus. In Cape Town the issue of Technol-
ogy Parks is assessed on a level slightly below the other determinants of
the Institutional Innovation Support Level. Looking at the parks in detail
however, it appears that the technological specialisation of these parks is
rather low, they more tend to be business parks than technology parks.

At Programmatic Innovation Support Level, the determinant on internation-
alisation support (determinant 22) needs further discussion. Munich shows
a rather weak value here. The reason might be the fact that international
cooperation in innovation programmes takes place, without requiring sup-
port (for instance by the strong industrial R&D activities of the local large
and small enterprises). For a country significantly smaller than Brazil, the
issue of supporting international cooperation in innovation is much more
important. Cape Town shows the respective higher value compared to
Manaus. For Manaus, the full integration of innovation activities into the
quite well developed Brazilian National Innovation System shall be to be
prioritized by public support more than international cooperation in innova-
tion.

At Innovation Capacity Level, Cape Town and Manaus are judged nearly
equal. Exceptions can be seen only for the determinant universities (de-
terminant 23) and private R&D institutions (determinant 24), where Cape
Town clearly exceeds Manaus. The reason is the already given description
of Cape Town to be considered a “university city”. Interestingly, Munich
shows weaknesses in the area of private R&D institutions (determinant 25)
although Munich is known for its number of private R&D organisations and
has R&D being carried out within the various industrial premises. These
however in total are much less visible than the world-class universities and
the several institutes of well-known large research organisations, e.g.
Fraunhofer Association.

In total, it always has to be considered, that for Munich and Cape Town no
fully comprehensive ANIS studies were carried out, but only a small num-
ber of selected opinions are the basis of this comparison. The more inter-
esting issue would be in any case a comparison of Manaus with other city
regions in Brazil rather than with city regions of other countries.

© 2010 Institute for Innovation and Technology, iit - 40 -



7 Analytical Design of ANIS

The overall implemented ANIS approach of analysing an innovation system
may be divided into the following steps:

e Analysing of existing literature regarding the NIS/LIS

e Conducting interviews with experts regarding NIS/LIS, the expert opin-
ion survey (EOS)

e Evaluating and measuring of the outcomes

e Prioritise further only determinants below a certain average

e Identifying determinants having a high impact with little efforts

e Formulating recommendations to improve the prioritised determinants

ANIS takes up this challenge by providing an indicator-based assessment
of these determinants, each of which reflects an aspect of the complex re-
ality of the innovation system. The determinants can be grouped according
to a three-level hierarchy. Table 6 describes the different dimensions and
its actors.

The main strengths of the ANIS methodology is the collective and partici-
patory approach that promotes the involvement of different actors and by
this, sharing the responsibilities for the ideas, the results and the success-
ful implementation of proposed actions.

The Local Approach of ANIS

Since local facilities, institutions and organisations are important parts of
the national innovation system, it is of major interest to analyse the deter-
minants at local level by interviewing experts and decision makers that rep-
resent a specific local environment.

The collected data from the EOS additionally provides useful information
on how the local point of view differs from the national point of view, when
ANIS is carried out on both national and local level.
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EE EN
EE EN EEN
Policy Public authorities, policy Governing and setting up frame-
makers work conditions of an NIS/LIS

Institutional Institutional innovation Institutions and initiatives are tools
innovation support organisations or to turn innovation policies into
support public funded initiatives / practice

programmes

Programmatic
innovation
support

Innovation Firms, academia, educational | Main beneficiaries of support

capacity institutions, etc. measures and main producers of
knowledge, innovation, technolo-
gies, products

Table 6 Levels and actors within a national/local innovation
system

Macro Level: Innovation Policy Level

In macro-dimension, national and local innovation policies directly influence
the framework conditions of an innovation system. Laws, decrees and
regulations, etc. at that level may often be path breaking, in a positive or a
negative way. Public investment in innovation directly relies on decisions
made at a policy level. However, such political decisions may only influ-
ence the framework conditions for innovation and might not turn innovation
into practice.

Meso Level: Institutional Innovation Support Level

Institutions operating at meso level are typically technology transfer centres
(for example Science and Technology Institutes), clusters (for example
APLs), innovation service providers and funding agencies. They may be
considered as the relevant tools to turn any political decision regarding in-
novation into practice. In developing and emerging countries such institu-
tions are mostly publicly-owned. They mainly aim at fostering stakeholders’
competitiveness and capability to innovate and provide in-kind contribu-
tions such as training, consultation, conducting applied R&D or products’
improvement. These institutions remain a key instrument for improving and
encouraging the innovation capabilities of firms, especially in countries
where public investment is limited.

Meso Level: Programmatic Innovation Support Level

Programmatic innovation support includes public funding programmes and
initiatives which aim at turning innovation policy into practice. This repre-
sents the second pillar in improving the innovation capabilities of stake-
holders within an innovation system. Such programmes might be managed
either by policy makers or by innovation support institutions. Any measures
at that level would require significant public investments.
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Micro Level: Innovation Capacity Level

The micro level provides an umbrella for the main actors and enablers
within an innovation system such as enterprises (large, medium, small, mi-
cro), entrepreneurs, universities, public or private R&D institutions, innova-
tors or financial organisations.

Identifying the Determinants of Innovation Systems

The different dimensions may be influenced by some determinants. As far
as our research analysis is concerned, these determinants require our spe-
cial attention since they can be improved with appropriate measures. To
sum it up, all four levels of the pattern of determinants affect an innovation
system. Although we use the four levels separately, we acknowledge that
there are plenty of interdependencies and links between them. However, it
might be appropriate to consider these levels separately during the analyti-
cal phase. Besides, each one of the determinants may differently influence
an innovation system. The ideal way for one country to improve the out-
comes of its NIS will not necessarily be the same as for another country.
The same applies for the LIS. Furthermore, it is important to point out that

within a globalised world all NIS/LIS may be affected by external influences.

Therefore, in this analysis we will not consider the external factors that may
affect NIS/LIS, since they cannot be controlled by national or local policy
makers and actors of an NIS/LIS.

In total, we identified a core set of 30 determinants grouped into three lev-
els to support this analysis. All of them may directly influence the efficiency
of an NIS/LIS. By means of different approaches of measuring all determi-
nants may directly be addressed. In the short term, some of them would
only require low input whereas others would need longer periods of time for
improvement, combined with significant investment. Improving any deter-
minant might generate magnified positive impacts.

We designed a set of three to eleven questions to characterise the 30 de-
terminants properly and assess their stage of development. When applying
ANIS for a LIS, some details differ from when applying ANIS for an NIS.
These differences however can be considered as marginal.

Expert Opinion Survey (EOS)

The implemented model relies on a wide range of survey data from the Ex-
pert Opinion Survey (EOS). The EOS meets the need for up to date and far
reaching data, thus, providing valuable qualitative information which is
scarce or nonexistent from hard data sources. The 30 determinants are
calculated by considering more than 150 variables which are based on the
findings of the EOS for each respective country or local environment.

We ask the experts to provide their opinions regarding various aspects of
innovation and the innovation environment they operate in. The relevant
data which is gathered as a result of such interviews offers a unique insight
and qualitative portrait of each country’s or region’s concept of innovation
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and each country’s/region’s own representation of its situation in compari-
son to others.

Rating

Through the survey process the interviewees are asked to rate the current
conditions of their country's (or region’s) innovation environment on a scale
of 1 to 4. On the scale, rating 1 corresponds to the worst operating condi-
tion or situation. Rating 4 corresponds to the best operating condition or
situation. The ratings in between indicate the tendencies to either positive
or negative evaluation (see example in figure 22). If a condition is not exis-
tent at all, the interviewee shall rate it as zero. If the interviewee does not
know anything about the condition, he/she shall answer "l don't know".

18.1 Joint R&D funding
is a well established tool to : ;
. is not recognised as an
stimulate STI between @ ® ® @ approach to stimulate STI
SME and academia

@ Does not exist.

O | don’t know.

Figure 22 Example of an EOS question

The Indicator Approach

Based on the findings of the EOS and on the evaluation of the questions
we then are in a position to calculate appropriate indicators. A scale with
the following indicators was designed:

e Indicator “1” represents the determinant at its worst operating condition
or situation, emphasising that it is poorly developed.

e Indicator “2” means that a determinant basically exists and has shown
first positive impacts. Nevertheless, there is a strong need to improve
its efficiency or functionality.

e Indicator “3” means that a determinant is mature and has shown posi-
tive impact on the performance of the Innovation System over a long
period of time. Nevertheless, there is still room for further improvement
to reach excellent performance.

e Indicator “4” corresponds to the determinant which is at its best operat-
ing condition. Although tiny improvements might still be possible, this
determinant has proved to be strongly developed and well performing
over a long period of time.

Indicator values above 3 usually apply to well develop industrial countries

where all determinants are well established and efficient even though some

are performing better than the others.

A value between 1.5 and 3 indicates that the determinant already exists
and is currently developing.
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Values below 1.5 mean that a specific determinant may exist but is not yet
operational or requires significant improvement. This usually corresponds
to countries and regions that currently have a quite weak innovation sys-
tem.

Values below 1 and/or a high number of “I don’t know” answers show that
obviously items are not existing or very unclear. Further investigation on
the reasons therefore might be interesting.

Analysis of Scope of Intervention

In order to be able to evaluate the quality and the stage of maturity of an
innovation system it is important to describe the determinants. The maturity
level of an innovation system as well as the performance of its actors may
be improved by means of policy measures addressing either individual or
groups of determinants. As determinants may often be linked to one an-
other, the potential impact might be magnified. Obviously some determi-
nants may easily be improved whereas others might be much more com-
plex.

Therefore, a portfolio analysis is used to compare the required mandatory
effort and the potential impact of the determinants which are below aver-
age in the analysed innovation system. One scale represents the "efforts
needed" in terms of capability to provide public funds, investments in infra-
structure and human resources, policy reluctance, structural changes, etc.
The other one represents the "expected impact" in terms of improved
framework conditions or improved innovation capacity of the actors. As a
result of these findings, specific policy measures addressing these deter-
minants can be formulated.

A key issue when elaborating the intervention portfolio and the resulting
recommendations is the integration of local stakeholders into a discussion
process. The local experts shall be actively involved in the process and
thus shall have a high identification with the results of the study. By this, a
high local compliance with the results is achieved being the base for a fur-
ther development and an implementation of the recommendations.
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Ministry of Development, Industry and Foreign Trade. It
is responsible for managing the tax incentives related to
the Manaus Free Trade Zone and has as its main
objective to promote Western Amazon Region devel-
opment, contributing to a better integration of this area
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