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quantify the magnitude of the declines in research productivity by reporting the 
half-life in each case. Taking the aggregate economy number as a representative 
example, research productivity declines at an average rate of 5.3 percent per year, 
meaning that it takes around 13 years for research productivity to fall by half. Or put 
another way, the economy has to double its research efforts every 13 years just to 
maintain the same overall rate of economic growth.

A natural question is whether these empirical patterns can be reproduced in a gen-
eral equilibrium model of growth. One class of models that is broadly consistent 
with this evidence is the semi-endogenous growth approach of Jones  (1995), 
Kortum  (1997), and Segerstrom (1998).24 These models propose that the idea 
production function takes the form

(17)	 ​​ ​​A ˙ ​​t​​ _ ​A​  t​​
 ​  = ​ (α ​A​ t​ 

−β​)​ ⋅ ​S​  t​​​ .

24 Jones (2005) provides an overview of this class of models. Atkeson and Burstein (2019); Atkeson, Burstein, 
and Chatzikonstantinou (2019); and Buera and Oberfield (2019) are recent examples.

Table 7—Summary of the Evidence on Research Productivity

Scope Time period
Average annual 
growth rate (%)

Half-life 
(years)

Dynamic diminishing 
returns, ​β​

Aggregate economy 1930–2015 −5.1 14 3.1
Moore’s Law 1971–2014 −6.8 10 0.2
Semiconductor TFP growth 1975–2011 −5.6 12 0.4

Agriculture, US R&D 1970–2007 −3.7 19 2.2
Agriculture, global R&D 1980–2010 −5.5 13 3.3
Corn, version 1 1969–2009 −9.9 7 7.2
Corn, version 2 1969–2009 −6.2 11 4.5
Soybeans, version 1 1969–2009 −7.3 9 6.3
Soybeans, version 2 1969–2009 −4.4 16 3.8
Cotton, version 1 1969–2009 −3.4 21 2.5
Cotton, version 2 1969–2009 +1.3 −55 −0.9
Wheat, version 1 1969–2009 −6.1 11 6.8
Wheat, version 2 1969–2009 −3.3 21 3.7

New molecular entities 1970–2015 −3.5 20 …
Cancer (all), publications 1975–2006 −0.6 116 …
Cancer (all), trials 1975–2006 −5.7 12 …
Breast cancer, publications 1975–2006 −6.1 11 …
Breast cancer, trials 1975–2006 −10.1 7 …
Heart disease, publications 1968–2011 −3.7 19 …
Heart disease, trials 1968–2011 −7.2 10 …

Compustat, sales 3 decades −11.1 6 1.1
Compustat, market cap 3 decades −9.2 8 0.9
Compustat, employment 3 decades −14.5 5 1.8
Compustat, sales/employment 3 decades −4.5 15 1.1
Census of Manufacturing 1992–2012 −7.8 9 …

Notes: The growth rates of research productivity are taken from other tables in this paper. The half-life is the num-
ber of years it takes for research productivity to fall in half at this growth rate. The last column reports the extent 
of dynamic diminishing returns in producing exponential growth, according to equation (17). This measure is only 
reported for cases in which the idea output measure is an exponential growth rate (i.e., not for the health technolo-
gies, where units would matter). 


