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Why good measurement 
matters
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Good measurement matters because

ÉÔȭÓ ÔÈÅ ÒÉÇÈÔ ÔÈÉÎÇ ÔÏ ÄÏ



Good measurement matters because

Stakeholders demand it



Good measurement matters because

The alternative is worse



Why good measurement is 
hard to do
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The conceptual framework is 
complex
ÅProduction function framework great for aggregate impacts 
Åsource of result that more than 3/4 of post-1995 increase in productivity 

growth can be traced to science investments

ÅAt micro level not so clear
ÅDiscovery ςinnovation highly nonlinear

ÅUnit of analysis

ÅInput measures

ÅDependent on organizational systems

ÅOutcome measures

ÅScientific; Economic; Social

ÅFundamental challenge: Establishing counterfactuals

ÅSelection bias

ÅRandom assignment not an option
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And the data ÄÏÎȭÔ ÅØÉÓÔ 



4ÈÅ ÄÁÔÁ ÄÏÎȭÔ ÅØÉÓÔ ÆÏÒ ÇÏÏÄ ÒÅÁÓÏÎ

üNo systematic documentation of inputs (who is 
supported by science funding)

üNo systematic links between inputs and outputs

üHeavy reliance on manual reporting

üNo  systematic ability to capture outputs and 
outcomes beyond the period of an award

üBalkanized agency systems => impossible to get 
overview of science investments

=> The data infrastructure is inadequate for 
decision-making



Designing a better system
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What is needed

Automatically capture data about the conduct of science ς
inputs, outputs and the connections between the two



Designing a better system: based on 
collaboration

Build on lessons learned from LEHD program

ÅUse existing data => minimum burden

ÅProduce value for all stakeholders => engagement in data 
quality

ÅCreate collaborative effort => engagement in producing new 
products
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Designing a better system: 
based on science
Patent Network DataverseLee Fleming Harvard 
http:// dvn.iq.harvard.edu/dvn/dv/patent

COMETS (Connecting Outcome Measures in Entrepreneurship 
Technology and Science): Lynne Zuckerand Michael Darby UCLA 
http://www.kauffman.org/comets

Topic Modeling: David Newman UCI
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http://dvn.iq.harvard.edu/dvn/dv/patent
http://dvn.iq.harvard.edu/dvn/dv/patent
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Designing a better system: based on 
eScience

Use new cybertoolse.g. use topic 
modellingand natural language 
processing to process massive 
amounts of text
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Use new ways of structuring data e.g. 
graph databases

Use new approaches to link 
individuals with output e.g. 
webscraping



The Nascent System in the U.S.

ÅThe vision

ÅWhat is being done

ÅThe pitfalls
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The vision

ÅLevel I: Who is employed by science funding?

ÅCurrent jobs

ÅFuture workforce

ÅLevel II: What are the results of science?

Åscientific knowledge (such as publications and citations..)

Åeconomic growth (through patents, firm start ups and other 

ƳŜŀǎǳǊŜǎΧύ 

Åworkforce outcomes (through student mobility and employment..) 

ÅǎƻŎƛŀƭ ƻǳǘŎƻƳŜǎ όǎǳŎƘ ŀǎ ƘŜŀƭǘƘ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘΧύ
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What has been done:
STAR METRICS

Voluntary partnership between science agencies and research 

institutions to document the outcomes of science investments to 

the public

ÅOSTP initiative partnering with NIH, NSF, DOE and EPA; USDA has 

agreed to join.

Å85 research institutions participating  - ~ 50 % of NSF and NIH 

portfolio
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Level I: Who is Supported by 
Science Funding
ÅAutomated reporting from financial systems

ÅDocumenting jobs 

ÅAnd training
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Science as an export industry

Number of active Federal science awards 1,447 

Jobs
Direct Payroll FTEs

Counts 2,143.7 
Direct Payroll Individuals

Counts 7,444 
Direct Jobs through Vendors, Sub-Award Recipients, 
Institutional Support
Counts 2,029.2 
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Jobs across the state



And jobs across the nation


