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1. Economia da Inovacao e do Conhecimento:
Objeto e contextualizacao do estudo

*O que é “Inovacao”?
Como se inova?
Quem beneficia com a inovacao?



O que é “Inovacao”?
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Tipografia

(impressao com
tipos maoveis, aprox.
1439)

Johannes Gutenberg



https://pt.wikipedia.org/wiki/Tipografia
https://pt.wikipedia.org/wiki/Tipografia
https://pt.wikipedia.org/wiki/Johannes_Gutenberg

Em Setembro de
1956, a IBM lancou
o 305 RAMAC, o
primeiro
computador com
disco rigido (HDD).

O 305 RAMAC

| pesava mais de
uma tonelada e
guardava 5Mb de
dados.
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Intel's first microprocessor,
the 4004, appeared in
1971 and powered
calculators. It featured

2,300 transistors.

The transistor count of a device is the number of transistors in
the device. Transistor count is the most common measure of
integrated circuit size.

According to Moore's Law, the transistor count of the integrated
circuits doubles approximately every two years (ver Apéndice 2).

As of 2019, the highest transistor count in any IC chip is
Samsung's eUFS (1 TB) 3D-stacked V-NAND flash memory
chip (consisting of 16 stacked V-NAND dies), with 2 trillion
transistors.

De 2*1073 para 2*10"M12!!


https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Transistor_count#/media/File:Moore's_Law_Transistor_Count_1971-2018.png
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Integrated_circuit

O que e “inovacao”? (cont.)

* NOVOS pProcessos para fazer produtos
existentes

* introducao de produtos novos usando
pProcessos existentes

* introducao de produtos novos
empregando processos NoVos



O que e “inovacao”? (cont.)

Ha que distinguir caracteristicas da inovacao

(a) Processo, Produto
(b) radical versus incremental

(c) Inovacao referenciada ao contexto:
— global/la vez

— no pais/regi&o

— naindUstria/sector

— na empresa



DIFUSAO

A guestao de ainovacao poder ser vista a nivel
da 12 adocao por cada empresa individual,
remete-nos para a problematica da “difusao”

“Difusao da inovacao”: alastramento de uma dada

Inovacao atraveés de uma populacao de potenciais
utilizadores

* Trata-se de processo que ocorre ao longo do tempo
e Haprocessos de difusao rapidos e lentos

* Normalmente inovacao ndo permanece estavel durante
periodo de difuséo
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Como Inovar?

Fontes da inovacao

Fornecedores de bens de equipamento

Recursos internos

Interacao com clientes

Observacao/imitacao dos concorrentes

Informacoes recebidas da “envolvente”

Contratacao de pessoal

Aplicacao de normas/standards

Legislacao que afeta empresas, consumo e ambiente



Como Inovar? (cont.)

Recurso critico da inovacéao é “conhecimento”

Producao de inovacoes decorre de:

—>aplicacao/re-combinacao de conhecimentos
existentes, na tentativa de resolucao de
problemas (problem-solving)

—>desenvolvimento de novos conhecimentos
para responder a problemas existentes ou na
tentativa de criar novas possibilidades (1&D...)



Conhecimentos relevantes:

Experimentacao, learning-by-doing

Transmissao sistematica
* Ensino nas escolas de engenharia etc. (“tecnologia”)
* Ensino nas escolas de gestao etc. (“organizacao”)

Nos ultimos dois séculos, conhecimento cientifico tem
alimentado cada vez mais o processo de geracao de
inovacoes



Para Quem?

Quem beneficia com inovacao?

» Consumidores adotantes
produtos ja existentes a preco mais baixo, novos
produtos com novos beneficios, adaptacao de
produtos existentes a novas aplicagoes..

« Produtores inovadores
reducao de custos, alargamento de quotas de
mercado, entrada em novos mercados/nichos de
mercado, criacao de poder de mercado, aumento de
receitas, aumento de lucros




A gquem prejudica ainovacao?

e Concorrentes
efeitos mais ao menos simeétricos aos dos inovadores

* Empregados

- Inovacao de processo € normalmente labour-saving,
podendo causar reducoes do emprego, embora
hajam efeitos compensadores

- iInovacao de produto € “mais amiga” do emprego



contudo... 2> Para além dos efeitos “micro” descritos...

...existem efeitos “macro” e de MLP

Destruicao criativa (substituicao de industrias)

Mudanca de especializacdo e composicao sectorial
da economia

Redistribuicdo de rendimentos (em beneficio dos
“monopolistas” e genericamente dos detentores das
competéncias mais requisitadas)

Aumento historico da eficiéncia produtiva e dos
produtos disponiveis

.. Spill-overs



Inovacao

- Viu-se o “que €77, “para quem?”, e “como?”

- Nao se viu “onde?” nem “quando?”, embora
existam algumas sugestoes a este respeito
no gue foi dito



Apéndice 1: Difusao da Inovacao
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Peter Brimelow, “The Silent Boom,” Forbes, July 7, 1997



The silent boom
By Peter Brimelow,07.07.97, in Forbes

A FUNNY thing has happened to the human race in the last hundred years or so. Ways of living and working that had not changed for
millennia have altered abruptly. Reason: We caught a wave of new technology. The momentum is not going to slow. Judging from
calculations by Dallas Federal Reserve Bank economist W. Michael Cox, displayed in the chart, technology seems likely to continue
altering our lives ever more abruptly.

It took more than a century for the telephone to reach its present 94% household penetration. (Note the Depression-era stall.) By
contrast, more recent inventions, like television and radio, reached similar penetration levels in only three or four decades. And the
most recent inventions of all;cell phones, personal computers, the Internet;are moving even faster.

Not all technologies are equal. Some, like electricity, have pervasive consequences by virtue of making so many other inventions
practical. The modern equivalent of electricity, says Cox: the microprocessor, invented in 1971. This made possible not only the
recent explosive takeoff of cell phones and personal computers but also the sudden sharp increases in penetration visible (see chart)
for older inventions like microwave ovens and VCRs.

Another factor in some sudden increases in penetration: what Cox calls "network externalities." Until the number of people using a
new technology reaches a critical mass, there are few real advantages to users. Your telephone would be useless if you were the only
person who owned one. The Internet, television and radio would be useless without content, automobiles close to useless without
paved roads and a network of gasoline stations. But good content and highways don't occur until a lot of customers are ready to use
them. By contrast, some inventions, like microwave ovens, benefit the individuals using them more or less independently of anyone
else.

Technologies can be complementary rather than competitive. Radio was rapidly overhauled by television, but it has continued to
grow and its penetration is now equal to that of television. Similarly, Cox speculates that tree-based print journalism will complement
Internet electronic publishing. Whoopee!

Ultimate message of the chart: The modern economy is changing in profound ways that cannot be picked up in GDP numbers. The
pocket calculator, more powerful than a $750,000 room-size mainframe computer of the 1950s, did not show up in the consumer
price statistics until 1978, after its price had fallen well below $100.

And the problem is not just price. "Statisticians keep track of cost," says Cox. "The economy produces worth;what people want." His
term for the resulting unmeasured but desirable benefits like greater convenience, choice, safety, speed: "the silent boom." It rolls
on.
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The time scale has a yearly resolution spanning 1900 to 2074

The penetration scale is logarithmic and shows the ratio of Penetration/(1-Penetration) allowing a linear view of logistic growth.

The blue bars summarize the growth pulses and give a starting year and duration in years.

Note some traumatic events are marked on the time frame. They partly explain innovation gaps or decreases in adoption.

The life expectancy of Americans born from 1900 to 1998 is also shown as green bars. This allows the reader to trace which
technologies emerged during the lifetimes of people they might have living memories of.

Some technologies have not yet saturated and may never do so. They are marked with a “Z” on the bar graph. It might be instructive
to understand why.


http://www.asymco.com/2013/11/18/seeing-whats-next-2/

Market share of electric vehicles in new light vehicle sales

Units: Percentages

100% -«

80% e

60% o

40% -«

20% o

[V

2010 2020 2030 2040 2050

Source: DNV GL Energy Transition Outlook 2017

Regions

—_——

Europe

China
North America

| OECD Pacific

Indian Subcontinent

North East Eurasia
Latin America
South East Asia

_ Middle East & N.Afr.

Sub-Saharan Africa

World



Apéndice 2: O Passado e o Futuro da Inovacao

’ . . . . .
Moore’s Law — The number of transistors on integrated circuit chips (1971-2018)
Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.
This advancement is important as other aspects of technological progress — such as processing speed or the price of electronic products — are
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Data source: Wikipedia (https://en.wikipedia.org/wiki/Transistor_count)
The data visualization is available at OurWorldinData.org. There you find more visualizations and research on this topic. Licensed under CC-BY-SA by the author Max Roser



O Passado e o Futuro da Inovacao...

Lei de Moore (Il) : Grafico seguinte generaliza lei de
Moore, descrevendo aumento da capacidade
computacional entre 1900 e 2045 (previsao!)
em termos de “n° de operacoes p/ segundo
efetuadas por um computador p/ 1000 dolares
de investimento”
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Imagem anterior, retirada de TIME, 2045 The Year Man Becomes Immortal
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Decline and fall
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Fonte: The Economist, Technology Quarterly, Sep 12th 2019
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Uma Brevissima

Historia do Futuro

Ensaio sobre como limitar os futuros possiveis a futuros preferiveis

Doutor Manuel Mira Godinho
Professor Catedratico de Economia do ISEG, Universidade de Lisboa
Investigador da UECE

Apresentado como “lic#o de sapiéncia” na Abertura Solene do Ano Letivo 2016/17

Lisboa, 29 de Novembro de 2016



Algumas inovag¢oes importantes dos ultimos cento e poucos anos...

e Manuel M. Godinho: TAC, CAD (CAD/CAM), Comboio de Levitacdo magnética e
Hyperloop

 Tudo E Economia de 28 Ago 2017 - RTP Play — RTP3
e https://www.rtp.pt/play/p2983/e303906/tudo-e-economia

* Jodo Caraca: Pilula, energia nuclear, computador
 Tudo E Economia de 21 Ago 2017 - RTP Play — RTP3
* https://www.rtp.pt/play/p2983/e303146/tudo-e-economia

* Manuel M. Godinho: Eletricidade, Ar condicionado, Radar, Elevador, Microomdas
 Tudo E Economia de 14 Ago 2017 - RTP Play — RTP3 (minuto 24,28).
* https://www.rtp.pt/play/p2983/e302381/tudo-e-economia
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