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Desafios: atraso na educação recuperado
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• Portugal gasta USD11.124 por aluno, média da OCDE são USD 12.490.
Fonte: OECD Education at Glance 2025



Desafios: empresas investem pouco em I&D
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• Custos fixos e grandes empresas: poucas em Portugal, e relação entre 
produtividade e tamanho em Portugal e das mais fortes da OCDE.
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(SIFIDE II, worth 0.18% of GDP in 2023) is set to be phased out from 2026. To foster innovative activities, the 
government offers generous tax credits to business R&D expenditures and a preferential tax treatment to 
small firms. This is welcome since small firms are more responsive to tax incentives than larger firms (OECD, 
2020[73]). Unused tax credits can be carried forward over twelve years, which is particularly important for 
young innovative firms, that often are unprofitable and do not have any corporate income tax liabilities in the 
first years.  

Further targeting R&D tax incentives could increase their effectiveness, as there is currently no threshold or 
ceiling in the Portuguese scheme. Across OECD countries, R&D tax incentives often target firms and activities 
to induce larger R&D investment for a given tax expenditure. In particular, the R&D tax incentives could target 
more young firms and SMEs, given that the R&D investment by large firms is generally less responsive to tax 
incentives. An OECD study based on firm-level data on R&D found that across 20 OECD countries, one euro of 
R&D tax credit induces 1.4 euros of R&D by firms with less than 50 employees whereas it induces only about 
0.4 euros of R&D by firms with 250 or more employees (OECD, 2020[73]; 2023[74]). One option could be to 
directly target the tax credits to smaller firms as in the United Kingdom. Alternatively, an upper bound on the 
amount of R&D spending that qualifies for R&D tax incentives could be set, as done in many OECD countries, 
and, following Germany, the tax subsidy could be increased below that threshold (Aghion, Chanut and Jaravel, 
2022[75]). Some countries like Korea, Spain or Portugal also offer hybrids of a volume-based R&D tax incentive 
topped by an incremental one (OECD, 2022[76]). Moreover, in contrast to the strong tax incentives, and despite 
increases since 2016, direct public support to business R&D remains low by OECD standards, while it seems 
particularly important for encouraging basic research and in principle better suited for young and innovative 
firms (OECD, 2020[73]). 

Figure 1.19. Business R&D intensity is relatively low, despite significant policy support 
% of GDP, 2023 or latest available year 

 
Note: Panel A: R&D investment, excluding real estate activities, public administration and defence, compulsory social security and education, human 
health and social work activities, and activities of households as employers. Panel A & B: Data refer to 2023 or latest available year.  
Source: OECD (2025), R&D Tax Incentives Database; OECD (2025), Main Science and Technology Indicators Database. 

StatLink 2 https://stat.link/b264sl 

Reviewing the personal income tax and inheritance taxes  

The personal income tax system is progressive in design, but weakened by widespread deductions and 
exemptions, which reduce revenue and increase complexity. Though marginal PIT tax rates have increased 
since 2009, PIT revenues remain lower than the OECD average (Figure 1.18) (AT, 2024[77]). The average 
effective rate of personal income tax is low, despite the maximum rate of 48% being one of the highest in the 
OECD (Banco de Portugal, 2023[78]; OECD, 2025[79]). Deductions and allowances are close to 32% of total 
income (Banco de Portugal, 2024[72]) and have increased in recent years. Moreover, youth exemptions 
(reinforced in 2025 with an estimated cost of 0.2% of GDP) (Ministry of Finance, 2024[80]; 2024[81]) and local 
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Desafios: produtividade tem baixado
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• A famosa lei de Moore: nos anos 2010, foram precisos 18 vezes mais investigadores do 
que nos anos 70 para conseguir a duplicação da densidade dos chips semicondutores.
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Figure 1
Productivity growth and research. These graphs, adapted from Bloom et al. (2020), illustrate that
proportional improvements in productivity—i.e., ideas—are getting harder to !nd. Productivity growth
rates are stable or declining, while research effort is rising rapidly. These data and the other case studies in
Bloom et al.’s paper suggest that β > 0. Abbreviation: TFP, total factor productivity.

growth (an estimate of Ȧt/At if σ = 1, since we do not observe ideas directly in comparable units)
and a time series of research effort,Rt. If β = 0, then these two series shouldmove together because
then Ȧt/At = Rλt . But as is well known at this point, the data look very different: TFP growth rates
are stable or even declining, while the number of researchers has grown considerably. In other
words, the data prefer β > 0 so that proportional improvements in productivity are getting harder
to !nd and require ever-rising research effort. The aggregate data are roughly consistent with a
value of β ≈ 3 if we assume λ= 1.Notice that in terms of φ = 1 − β, this implies φ ≈ −2; in other
words, even unit improvements in productivity are getting harder to achieve.

Figure 1b shows the same kind of evidence but for an individual technology—in this case,
the famous Moore’s law. The law (really a stylized fact) states that the number of transistors that
can !t on a computer chip doubled on average every two years between 1971 and 2010. (The

www.annualreviews.org • The Past and Future of Economic Growth 131

Fonte: Boo, Jones, Van Reenen, Webb (2020) Are Ideas Getting Harder to Find?



Mudanças: inteligência artificial
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Figure 12: What if A.I. raises research productivity?
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Note: The figures show the consequences of A.I. leading to an additional one-time increase in
research productivity by 25%.

does growth not explode? Or put another way, when does the model exhibit a balanced

growth path with semi-endogenous growth?

To answer this question, it is helpful to focus on the baseline case in which f̄ = 0.

In this case, the capital share sKt stabilizes at some value s∗K rather than going off to

100% or 0%, so this is the case in which one might expect a standard BGP. Appendix C

shows this formally: as βt → 1 the capital share settles to s∗K = 1
µ(1−σ) . For µ = 5.43 and

σ = 1/2, this is indeed s∗K = 0.37.

The second main result in Appendix C is that the key measure of dynamic increasing

returns in this model is Φ, defined as

Φ ↑
λ

1↓ φ

(

θ" +
s∗K

1↓ s∗K
θk

)

(28)

In particular, whenΦ < 1, this automation model features a BGP with semi-endogenous

growth. The long-run growth rate is given by

gy =
Φn

1↓ Φ
(29)

This equation has a standard form for a semi-endogenous growth model in which the

idea production function uses goods rather than labor as the main input (the so-called

“lab equipment” version). The overall degree of dynamic increasing returns, Φ, is itself

the product of two terms. The first is λ
1−φ , which is the degree of increasing returns

45

• Reduz os  custos fixos na conduta 
de alguma ciência

• Permite a explosão no progresso 
combinatório de ideais, permite 
uma densificação mais rápida do 
conhecimento

• Liberta os cientistas para trabalho 
mais exploratório 

• Reduz a adopção e aprendizagem 
de tecnologias de fronteira, 
acelerando a difusão na economia

Fonte: x.com/kevinweil ;  Jones and Tonetti (2026) Past Automation and Future A.I.



Mudanças: quem faz I&D e em quê?
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A.7. Public R&D trends in other countries. Outside of the US several advanced countries have

also experienced a decline in public R&D as a share of GDP. The OECD provides data about

government spending on R&D for several countries. The panels of Figure 11 show public R&D

expenditures as a share of GDP for all countries for which data is available. Countries are classified

in three groups depending on the growth trajectory of their public R&D as a share of GDP.
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FIGURE 11. Historical public R&D trends in selected countries

Notes: Data come from the OECD, series ‘Gross domestic expenditure on R&D by sector of performance and
source of funds’. Available here.
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TABLE A.10. How public R&D differs from private R&D and trends over
time

A.6. Breakdown of public and private R&D.
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FIGURE 9. Federal R&D expenditures, by department and agency

Notes: Time series come from the database of historical trends in federal R&D assembled by the American Asso-
ciation for the Advancement of Science. The agency funding the R&D is not necessarily performing the R&D.

A.3. Public R&D funding: the US and the rest of the world. The US government is not alone in

investing in public R&D, and international spillovers from other countries may affect American

firms’ performance (Liu and Ma, 2023). However, the US appears to be the most important player

when it comes to public R&D. The OECD provides data on government-funded R&D over the last

40 years: it shows that the US public R&D budget has been as large as the sum of all other OECD

countries’ public R&D budgets, from 1981 to 2022.52

Furthermore, the American economy relies relatively little on spillovers from other countries.

In a recent working paper exploring cross-industry spillovers, Liu and Ma (2023) document that

countries are heterogeneous in their degree of reliance on domestically produced knowledge. The

US and Japan exhibit large shares of patent citations to domestically produced patents (around

70% for both countries) while countries like France and the United Kingdom have a majority

of their patent citations directed toward international patents. Taking these citation patterns as

indicators of knowledge spillovers, the authors conclude that the US is a large net exporter of

knowledge to other countries.

Lastly, knowledge spillovers are usually very localized and do not travel far. A voluminous

literature about knowledge spillovers started by Jaffe and Trajtenberg (1999) has documented that

52The other countries in the data are Australia, Austria, Belgium, Canada, Chile, Colombia, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea,
Latvia, Lithuania, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak
Republic, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. Budgets are expressed
in 2015 dollars. The data is from the ‘Gross domestic expenditure on R-D by sector of performance and
source of funds’ series.

64

Fonte: Dyévre (2024) Public R&D Spillovers and Productivity Growth



Mudanças: confiança nos cientistas e na ciência
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• Polarização

• Saúde pública, e experiência 
com a pandemia

• Ativismo nas humanidades e 
ciências sociais.

• STEM e as implicações da IA 
para o mercado de trabalho.

• Fenómeno sobretudo 
americano até agora, mas 
não deve ser subestimado.

Fonte: Pew Research Center, 2024 report on Public Trust in Scientists



Fica na mesma, mas com novidades
• O papel da ciência fundamental (basic science): 

• Complementaridade com o ensino superior
• Educação como setor exportador

• A avaliação da qualidade: 
• Quanto mais próximo da fronteira, mais a avaliação tem de ser externa.
• Definição relevante do “mercado” (externo não é sinónimo de qualidade)
• Se o conhecimento é global, procurar os nichos de progresso ou imitação

• Conflito com outros objetivos 
• Muitos deles: prioridades políticas, igualdade e redistribuição, interdisciplinaridade
• Não há um “one size fits all” para diferentes ciências
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