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elsewhere. It is for this reason that the literature, and this paper, turns to the micro 
side of economic growth.

II.  Refining the Conceptual Framework

In this section, we further develop the conceptual framework. First, we explain 
why the aggregate evidence just presented can be misleading, motivating our focus 
on microdata. Second, we consider the measurement of research productivity when 

Figure 1. Aggregate Data on Growth and Research Effort

Notes: The idea output measure is TFP growth, by decade (and for 2000–2014 for the latest observation). For the 
years since 1950, this measure is the Bureau of Labor Statistics (2017) Private Business Sector multifactor produc-
tivity growth series, adding back in the contributions from R&D and IPP. For the 1930s and 1940s, we use the mea-
sure from Gordon (2016). The idea input measure, Effective number of researchers, is gross domestic investment 
in intellectual property products from the National Income and Product Accounts (Bureau of Economic Analysis 
2017), deflated by a measure of the nominal wage for high-skilled workers.

Figure 2. Aggregate Evidence on Research Productivity

Notes: Research productivity is the ratio of idea output, measured as TFP growth, to the effective number of 
researchers. See Notes to Figure 1 and the online Appendix. Both research productivity and research effort are 
normalized to the value of 1 in the 1930s.
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