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ROTEIRO

1. A relação entre CT&I e Poder Militar

2. O desafio de estabelecer prioridades

3. O peso das inovações civis/comerciais

4. A importância do “poder de compra do Estado”/ “Cliente”
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“Army SOS took a very creative approach. Instead of looking for paper 

maps, they started working with software developers in Kyiv who helped 

to install satellite maps on 

common electronic devices – tablets and smartphones”

“Precision artillery guidance using cheap tablets – how Ukrainian high-tech for effective projectile targeting works” (September 9, 2022)

https://www.technology.org/2022/09/09/precision-artillery-guidance-using-cheap-tablets-how-ukrainian-high-tech-for-effective-projectile-targeting-works/

https://www.technology.org/2022/09/09/precision-artillery-guidance-using-cheap-tablets-how-ukrainian-high-tech-for-effective-projectile-targeting-works/


“Ukraine is a true “dual-use” technologies war; 

commercial products are widely used by both sides. Consumer drones are 

detecting and tracking unit movements, internet satellite maps are used for 

planning operational maneuvers and commercial satellites are providing 

internet/communication services”

https://www.defensenews.com/opinion/commentary/2022/10/13/ukraine-makes-it-obvious-dod-has-to-change-how-it-buys-weapons/

https://www.defensenews.com/opinion/commentary/2022/10/13/ukraine-makes-it-obvious-dod-has-to-change-how-it-buys-weapons/
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CT&I e Poder Militar

podem caminhar juntos

(mas não é automático)

Peterson Silva 
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- INTERNET DAS COISAS (IOT)
- INTELIGÊNCIA ARTIFICIAL
- ROBÓTICA
- NOVOS MATERIAIS
- MANUFATURA ADITIVA (“IMPRESSÃO 3D”)
- DRONES
- BIOTECNOLOGIAS
- NEUROTECNOLOGIAS
- REALIDADE VIRTUAL E AUMENTADA
- GEOENGENHARIA (*MUDANÇA CLIMÁTICA)
- TECNOLOGIAS ESPACIAIS
ETC.

Exemplo:

Peterson Silva 

IV REVOLUÇÃO INDUSTRIAL

https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab

https://www.weforum.org/about/the-fourth-industrial-revolution-by-klaus-schwab
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TECNOLOGIAS CRÍTICAS E EMERGENTES

https://www.whitehouse.gov/wp-content/uploads/2022/02/02-2022-Critical-and-Emerging-Technologies-List-Update.pdf

Exemplo:

https://www.whitehouse.gov/wp-content/uploads/2022/02/02-2022-Critical-and-Emerging-Technologies-List-Update.pdf


NANO UAVs/DRONES SWARMS 
QUANTUM 

COMPUTING
UNMANNED TEAMING

LASERS

ROBOTICS

HYPERSONIC MISSILES

MULTI-DOMAIN

SPACE MILITARIZATION etc.

Peterson Silva 
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Recursos (orçamento, tempo, pessoal etc.) 

são limitados
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• GERAÇÃO DE EMPREGOS DIRETOS E INDIRETOS
• GERAÇÃO DE CT&I
• POTENCIAL DE EXPORTAÇÕES
• TRANSBORDAMENTOS TECNOLÓGICOS
• IMPOSTOS
• MARGENS DE AUTONOMIA ESTRATÉGICA
Etc.

• ATENDIMENTO DOS REQUISITOS?
• CUSTOS DO DESENVOLVIMENTO
• TEMPO DE DESENVOLVIMENTO
• RISCOS DO DESENVOLVIMENTO
• ATRASOS
• DESAFIO DA MANUTENÇÃO DAS

CAPACITAÇÕES TECNOLÓGICAS,
INDUSTRIAIS E TÉCNICAS AO
LONGO DO TEMPO;

Etc.
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IMPORTÂNCIA DA TECNOLOGIA

Investimentos em P&D em defesa historicamente
proporcionaram desdobramentos industriais mais
amplos: motores aeronáuticos, comunicação por
satélites, internet, GPS, computação etc.

Peterson Ferreira da Silva
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IBM Center for the Business of Government - http://www.businessofgovernment.org/bio/jacques-s-gansler

Peterson Ferreira da Silva

http://www.businessofgovernment.org/bio/jacques-s-gansler
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“Nonetheless, the purpose of
defense expenditure is not economic
stimulation, economic growth, or
employment (or politics) but must be
justified on the basis of the nation’s
national security needs” (GANSLER,
2011, p. 21)

Peterson Ferreira da Silva



https://www.dw.com/pt-br/como-funciona-o-domo-de-ferro-sistema-antim%C3%ADsseis-de-israel/a-57531509

https://www.telegraph.co.uk/news/2021/05/12/hamas-pierced-israels-famous-iron-dome-shield/

https://www.dw.com/pt-br/como-funciona-o-domo-de-ferro-sistema-antim%C3%ADsseis-de-israel/a-57531509
https://www.telegraph.co.uk/news/2021/05/12/hamas-pierced-israels-famous-iron-dome-shield/


https://www.sipri.org/sites/default/files/2022-04/fs_2204_milex_2021_0.pdf

https://www.sipri.org/sites/default/files/2022-04/fs_2204_milex_2021_0.pdf
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DUAS METAS DA OTAN:

META 1: 2% PIB

META 2: 20% para Equipamento

Peterson Silva 



https://www.nato.int/nato_static_fl2014/assets/pdf/2022/6/pdf/220627-def-exp-2022-en.pdf

https://www.nato.int/nato_static_fl2014/assets/pdf/2022/6/pdf/220627-def-exp-2022-en.pdf


http://www.chinadaily.com.cn/specials/whitepaperonnationaldefenseinnewera.pdf

Peterson Silva 

ATENÇÃO: não é a mesma metodologia da OTAN (serve apenas como aproximação)

http://www.chinadaily.com.cn/specials/whitepaperonnationaldefenseinnewera.pdf
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AS GRANDES INOVAÇÕES 

ATUALMENTE VEM DO SETOR CIVIL

Peterson Silva 



https://www.pwc.com/gx/en/ceo-survey/2020/trends/defence-trends-2020.pdf

Peterson Silva 

https://www.pwc.com/gx/en/ceo-survey/2020/trends/defence-trends-2020.pdf


https://www.forbes.com/sites/sergeiklebnikov/2020/07/24/apple-microsoft-amazon-google-and-facebook-make-up-a-record-chunk-of-the-
sp-500-heres-why-that-might-be-dangerous/#5f0b315e4f6b

Peterson Silva 

https://www.forbes.com/sites/sergeiklebnikov/2020/07/24/apple-microsoft-amazon-google-and-facebook-make-up-a-record-chunk-of-the-sp-500-heres-why-that-might-be-dangerous/#5f0b315e4f6b


https://www.strategy-business.com/feature/What-the-Top-Innovators-Get-Right?gko=e7cf9

https://www.strategy-business.com/feature/What-the-Top-Innovators-Get-Right?gko=e7cf9


https://www.iiss.org/blogs/analysis/2021/08/japan-civil-military-integration

https://www.iiss.org/blogs/analysis/2021/08/japan-civil-military-integration


https://www.cfr.org/blog/civil-military-fusion-missing-link-between-chinas-technological-and-military-rise

Peterson Silva 

https://www.cfr.org/blog/civil-military-fusion-missing-link-between-chinas-technological-and-military-rise


“ [...] A pequena alocação de recursos ao Ministério da Defesa para pesquisa básica
torna estas novas posições vitais para o Japão assegurar que a sua pesquisa de
tecnologia avançada civil e comercial possa ser aproveitada para pesquisa e
desenvolvimento em equipamentos de defesa, permitindo assim ao MoD
acompanhar as tendências tecnológicas da guerra do futuro” (KOSHINO, 2021,
tradução e grifos nossos).

“ATLA has also established a new position and a new division to accelerate the development of spin-ons: the Director for
Advanced Technology Strategy and the Technology Collaboration Support Division. The former will monitor S&T trends both
domestically and internationally. The latter aims to apply the outcomes of advanced basic research by academic institutions,
industry and national research laboratories for defence purposes. The small funding allocation to the MoD for basic research
makes these new positions vital for Japan to ensure that its civilian and commercial advanced technology research can be
leveraged for R&D in defence equipment, so allowing the MOD to keep up with technology trends in future warfighting”
(KOSHINO, 2021) - https://www.iiss.org/blogs/analysis/2021/08/japan-civil-military-integration .

https://www.iiss.org/blogs/analysis/2021/08/japan-civil-military-integration


“Civilian research and development activity is relevant to the defence establishment only as long as channels and supporting conditions for the transfer of
know-how between the sectors exist. Indeed, such conditions are excellent in Israel due to the central place that defence issues occupy in the country, and
the firm connections between the military and the rest of Israeli life” (EVRON, 2020).

“A atividade de pesquisa e
desenvolvimento civil é relevante
para o setor de defesa nacional
apenas enquanto existirem canais e
condições de apoio para a
transferência de know-how entre os
setores”.

“De fato, tais condições são
excelentes em Israel devido ao lugar
central que as questões de defesa
ocupam no país, e às firmes
conexões entre os militares e o resto
da vida nacional” (EVRON, 2020, p.
10, tradução e grifos nossos).

The spin-on process: The symbiosis between technology spinoffs and spin-ons
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O PAPEL DOS ESTADOS/GOVERNOS

É FUNDAMENTAL PARA A INOVAÇÃO

Peterson Silva 
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CONCEITO DE HÉLICE TRÍPLICE

▪ “Definimos a Hélice Tríplice como um modelo de

inovação em que a universidade/academia, a

indústria e o governo, como esferas institucionais

primárias, interagem para promover o

desenvolvimento por meio da inovação e do

empreendedorismo”(ETZKOWITZ; ZHOU, 2017,

grifo nosso)

https://doi.org/10.1590/s0103-40142017.3190003

https://doi.org/10.1590/s0103-40142017.3190003
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CONCEITO DE HÉLICE TRÍPLICE

▪ “No processo de interação novas instituições

secundárias são formadas conforme a demanda,

isto é, “organizações híbridas”. A dinâmica das

esferas institucionais para o desenvolvimento em

uma hélice tríplice sintetizam o poder interno e o

poder externo de suas interações” (ETZKOWITZ;

ZHOU, 2017, grifo nosso)

https://doi.org/10.1590/s0103-40142017.3190003

https://doi.org/10.1590/s0103-40142017.3190003


Peterson Silva 

CONCEITO DE HÉLICE TRÍPLICE

ETZKOWITZ, HENRY; ZHOU, CHUNYAN. Hélice Tríplice: inovação e empreendedorismo universidade-indústria-governo. Estud. av., São

Paulo , v. 31, n. 90, p. 23-48, May 2017 . Disponível em: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-

40142017000200023&lng=en&nrm=iso . Acesso em: 22 Mar. 2021.

https://www.ccm.ita.br/index.php/pt/inicio/

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-40142017000200023&lng=en&nrm=iso
https://www.ccm.ita.br/index.php/pt/inicio/


“Now the collaborative and agile-by-
design approach of the ERCoE

[Expeditionary Robotics Centre of 
Expertise] will use innovative 

commercial models to see Defence
Equipment and Support (DE&S) 

working with experts from Defence, 
Government, academia and 

Industry. It will allow open access to 
information, fresh ideas and 

specialist knowledge which will result 
in the rapid growth of expertise”.

https://www.army.mod.uk/news-and-events/news/2021/06/expeditionary-robotics-centre-of-excellence/ 
https://www.gov.uk/government/news/des-led-expertise-set-to-revolutionise-development-of-uk-military-robotics

REINO UNIDO

https://www.gov.uk/government/news/des-led-expertise-set-to-revolutionise-development-of-uk-military-robotics


https://www.diu.mil/about

EUA

https://www.diu.mil/about
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OS TRÊS PÁPEIS DO GOVERNO

Heidenkamp, Louth e Taylor (2013)

https://www.tandfonline.com/doi/full/10.1080/02681307.2013.857247

3. REGULADOR

Exemplos: por meio de leis, regulações e políticas

públicas, controle de exportações, regulando fusões de

empresas, protegendo tecnologias críticas etc.

1. CLIENTE/COMPRADOR

Exemplo:

importância da previsibilidade das encomendas

2. INCENTIVADOR

Exemplos: fundos para P&D e apoio para exportações

Peterson Ferreira da Silva

Exemplo:

CONCEITO DE TRIPÉ DA INDÚSTRIA DE DEFESA

https://www.tandfonline.com/doi/full/10.1080/02681307.2013.857247


“o modelo de uso dual tem o sua importância, mas não deve ser mais a peça 

central dos nossos esforços de inovação em matéria de segurança nacional. 

Uma melhor solução seria permitir aos empreendedores concentrarem-se na 

resolução dos desafios da defesa, tornando o Departamento de Defesa [EUA] 

um melhor cliente.”

“In short, the dual-use hack has its place, but should no longer be the centerpiece of our national security innovation efforts. A better solution would enable
entrepreneurs to focus on solving defense challenges by making the Department of Defense a better customer. A first step would be to award larger contracts more
quickly. The Department of Defense can also communicate better with the entrepreneurial ecosystem regarding current capabilities and problem sets, even if this
means sharing more information than they are used to. This communication will serve to lower development risks and make agile, customer-centric development
possible. Finally, the Defense Department should provide an incentive system and a clear process that drives successful development projects directly from research
and development into acquisitions and sustainment” - https://warontherocks.com/2022/09/reliance-on-dual-use-technology-is-a-trap/

https://warontherocks.com/2022/09/reliance-on-dual-use-technology-is-a-trap/
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1. Importância de canais, incentivos e condições de apoio
para a transferência de know-how entre os setores
comerciais e de defesa;

2. Necessidade de priorização na gestão de recursos de
defesa nacional (orçamento, tempo, pessoal etc.);

3. As grandes inovações estão ocorrendo no setor civil;

4. Poder de Compra do Estado/“cliente” é fundamental.

Peterson Silva 

CONSIDERAÇÕES FINAIS

Obrigado!

As ideias, pontos de vista e opiniões desta exposição são de natureza exclusivamente acadêmica e expressam o pensamento de seu autor, sendo
de sua inteira responsabilidade, não representando necessariamente posições oficiais de qualquer órgão ou entidade do governo brasileiro.


