
  

 

  
 

  
   

   
 

 
  

   
  

 
 

 
  

 
 

   
 

  

  

  
 

 

 
 

 

  

 
 

 

   
  

  
   

 

 
   

   
  

 
  

 

   

8 February 2010 

How Should We Think About Measuring 
Innovation and Change? 
By Rebecca M. Blank 

THIS article is based on remarks made at the con­
ference “Measuring Innovation and Change Dur­

ing Turbulent Economic Times,” jointly sponsored by 
the Brookings Institution and The Heritage Founda­
tion on November 1, 2009, in Washington, DC. 

We are in a time of substantial economic change, 
with many uncertainties about how the U.S. economy 
will evolve over the years ahead. Of course, the best 
outcome would be a period of sustained growth, simi­
lar to the 1990s. To best understand the economic is­
sues that will confront us, we  need to focus  on  the  
aspects of economic change that are particularly im­
portant for long-term growth. This article first dis­
cusses the challenges facing us in the measurement of 
innovation, one key component of future productivity 
and growth. I then briefly discuss some of the other ar­
eas where improved measurement and statistics might 
help us better understand the changing U.S. economy. 

Measuring innovation 
Economists place a high value on innovation and on 
the effective use of new technology, both within house­
holds and within firms. As any economist can tell you, 
innovation holds the promise of increased productiv­
ity for firms, thereby leading to higher rates of macro­
economic growth and greater national wealth creation. 

But other gains from new technologies may be just 
as important, even if less discussed in the economics 
literature. Innovation can improve family well-being if 
it leads to better informed choices, better personal 
health, or less time spent on home work and more  
time for leisure. New technologies can also improve 
the work environment, reducing the risk of on-the-job 
accidents or mistakes, reducing the physical effort re­
quired on the job, or allowing workers to work smarter 
and more effectively, potentially increasing their job 
satisfaction. I will focus on the impact of innovation 
on firm productivity, but it is important to keep in 
mind that there may be many other positive effects. 

Rebecca M. Blank is the Under Secretary for Economic 
Affairs at the U.S. Department of Commerce. 

Many economists believe that a significant share of 
overall growth is due to advancements in knowledge 
and technology. For instance, Jorgenson, Ho, and 
Stiroh (2008) estimate that growth in total factor pro­
ductivity explains between 20 and 30 percent of 
growth in private output between 1995 and 2006. 
Much of this is due to new information technologies. 
Furthermore, these technological changes have also led 
to capital deepening, which further increases growth. 

Unfortunately, we’re very bad at measuring actual 
‘innovation’ among firms. Most of our measures are 
indirect, such as measuring investment in computer-
related equipment or in research and development 
(R&D) efforts. In many cases, macroeconomists sim­
ply assume that the residual—whatever they can’t ac­
count for in other ways—must be due to technological 
change. 

Because we can’t measure innovation very well, we 
necessarily argue over which types of investment lead 
to gains in productivity. Newly purchased or rede­
signed capital equipment or buildings may be one 
source of productivity gains. Increased training and 
skills among workers (human capital) may be a source 
of productivity gains. Improvements in “intangibles,” 
such as changes in organizational structure that in­
crease management effectiveness, can increase produc­
tivity. Direct investments in R&D are expected to also 
lead to new innovations. 

Determining the magnitude of the contribution of 
each of these factors on total productivity growth is 
difficult. Furthermore, they are not independent fac­
tors. Economic research suggests that there is comple­
mentarity between worker skills and capital, so that 
more skilled workers might use capital equipment 
more effectively. Better designed capital might improve 
management effectiveness. And long-term successful 
investments in R&D can build reputation and make 
marketing efforts more effective. 

The Bureau of Economic Analysis (BEA) is working 
to make inroads on these issues. In recent years they’ve 
made particular progress in improving the measure­
ment of research and development in the economy. 
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They will be incorporating business investment in sci­
entific R&D into industry accounts by 2012 and into 
national accounts by 2013 (Aizcorbe, Moylan, and 
Robbins, 2009). 

BEA is working on other issues related to the effects 
of R&D on the economy, although these are at a more 
preliminary stage. This includes the measurement of 
firm investments in worker training and human capi­
tal, as well as measurement of investment in so-called 
‘nonscientific R&D,’ such as inventory control and dis­
tribution systems, product design efforts, new business 
models, and financial innovations. Finding the best 
ways to document the impact of innovation through 
the American economy is a high priority for BEA and 
one that I hope will produce continuing improvements 
to our national measurements of income and output. 

But to make progress on these issues, work on the 
appropriate measurement of innovation must reach far 
outside of BEA. Individual researchers or research 
groups have traditionally been on the leading edge of 
new ideas and new measurement methodologies. It is 
important that the economics profession take seriously 
the measurement and understanding of innovation as 
a key factor in economic growth, and recent research 
on this topic has helped increase interest. There has 
been particular interest in the role of investments in 
new information and communication technologies on 
growth.1 

Private foundations have played a role in this re­
search as well. In part, they have funded some of  the  
research within universities and think tanks. But in 
some cases they have also developed their own agenda 
for research on key questions. The best example of this 
is the work by the Kauffman Foundation, which has 
funded extensive research into entrepreneurship, in­
cluding a longitudinal study of new business startups 
(the Kauffman Firm Survey). They have also developed 
an index of entrepreneurial activity on which they re­
port regularly.2 

Private sector business groups are often a major 
source of data within specific industries. Industry 
groups often are in touch with their members about 
cutting-edge issues in innovation, and they may be a 
source of data on investments in innovation. For in­
stance, PricewaterhouseCoopers publishes the regular 
Money Tree Report, providing quarterly data on ven­
ture capital and its usage.3 

One particular point that I want to emphasize about 

1. For instance, see Gordon (2008), Oliner, Sichel, and Stiroh (2007), or 
Jorgenson, Ho, and Stiroh (2005). 

2. For more information on the Kauffman Foundation activities, see 
www.kauffman.org/Section.aspx?id=Research_And_Policy. 

3. For more information, see www.pwcmoneytree.com/MTPublic/ns/ 
index.jsp. 

research on innovation is that it may require econo­
mists to move beyond their traditional research meth­
ods. In particular, mixed methods using both 
quantitative and qualitative information may be valu­
able. Economists have relied heavily on data collected 
from large surveys. This provides consistent, but lim­
ited, information across a host of industries. But to un­
derstand innovation, one might need very granular 
data. A series of case studies, looking at innovation and 
how it unfolds within specific plants or specific work­
places may provide insight on how to think about in­
novation’s impact on workers and output. 

For example, Roberto Fernandez’s work on the im­
plementation of new production techniques inside a 
candy factory provides some of the most useful de­
tailed information we have on how workers and the 
work environment changes as technologies change 
(Fernandez 2001). To collect this information, Fernan­
dez had his research team spend time on the shop floor 
as part of the workforce. While such case studies may 
not be broadly generalizable, they do provide highly 
useful information for forming hypotheses about the 
factors and data that we might want to focus on in 
broader surveys. 

Other key measures of economic change and 
well-being 
Improved measures of innovation are an important 
agenda item for anyone who wants to better under­
stand the functioning of the U.S. economy. But this is 
not the only topic that should be on the measurement 
agenda. BEA is constantly expanding and improving 
the data that it makes available and has an agenda that 
it hopes to pursue (given funding) that would improve 
our data on household finances, on pension holdings, 
and provide better output and income data at the state 
and local levels. In addition to these changes, there are 
two other measurement topics that are high on my list. 

First, there is growing interest in the environment 
and in effective environmental policy. This focuses on 
such concerns as long-term global warming, a desire 
for energy conservation (and greater energy indepen­
dence), and the short-term problems of pollution and 
environmental degradation. The economic effects of 
such policies can only be measured fully if we are effec­
tive at measuring the effects of the environment on the 
economy. For instance, BEA has a strong interest in 
better understanding the energy sector of the U.S. 
economy and has proposed to improve its measure­
ment in this area. This work will require BEA to part­
ner with other agencies, such as the Energy 
Information Agency within the U.S. Department of 
Energy. 

www.pwcmoneytree.com/MTPublic/ns/index.jsp
www.pwcmoneytree.com/MTPublic/ns/index.jsp
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Moving forward with this agenda will require the 
cooperation of multiple data agencies in an effort to  
produce satellite accounts that measure the impact on 
the U.S. economy of natural resources depletion, of 
changes in air and water pollution, and of other sus­
tainability issues. As with the measurement of innova­
tion, this is not just an agenda for U.S. data agencies 
(including BEA), but it is an agenda that must involve 
researchers, foundations, and private sector groups as 
well. 

Second, I’d like to see more attention paid to certain 
key measures of well-being that are often underre­
ported in U.S. data. There has been a growing interna­
tional interest in new measures of well-being, most 
recently discussed in the Stiglitz, Sen, and Fitoussi 
(2009) report commissioned by President Nicolas 
Sarkozy of France. There are several areas where better 
U.S. measures would be useful to our understanding of 
key well-being issues. This includes better information 
on the distribution of income and wealth in national 
accounting, as well as other data sources. Too much of 
our data focuses on measures of the mean, without 
providing good information on how those at the upper 
and lower ends of the distribution are doing. 

Better measures of well-being should also include 
better measures of health quality and access to health 
care resources. One important piece of this is provid­
ing more consistent measures of health insurance cov­
erage; currently different surveys provide widely 
varying health insurance coverage measures. Other 
quality-of-life measures are important as well, includ­
ing updated and improved measures of poverty. 

To improve measurement requires improving data 
availability as well as thinking about appropriate ways 
to conceptualize new statistics. In order to provide bet­
ter measures of economic change over time, in both 
the household and the business sectors, it is important 
to continue to build our capacity for longitudinal data. 
On the firm side, both the Census Bureau and the Bu­
reau of Labor Statistics now have longitudinal firm-
level data that they make available to researchers. This 
data is necessary to understand how firms grow and 
change and how they respond over time to economic 
and technological changes. Improving and expanding 
these firm-level data should be high on the priority list. 

Similarly, on the household side, longitudinal data 
is necessary to ask many questions about the impact of 
change on families and persons. The long-term impact 
of high unemployment is best tracked by  following  

those who become unemployed at different points in 
the business cycle. Similarly, to understand the assimi­
lation and impact of immigration, one needs to be able 
to follow immigrants over time. While there are im­
portant longitudinal data sets that follow different co­
horts of persons or families, almost all of which rely 
heavily on public funding, these data still lack some 
important measures. For instance, we have no longitu­
dinal data on wealth holdings, which makes it difficult 
to track the impact of changes in wealth over time 
within families. 

In short, there are many good topics to work on for 
those interested in improved measurement of eco­
nomic growth, innovation, and well-being. Unfortu­
nately, although better measurement is often key to 
understanding the impact of policy and economic 
changes, data improvements are not always at the top 
of the political  agenda.  If we want to expand our ca­
pacity to measure the impact of innovation or of 
changes in well-being, we must persuade not just the 
academic research and data communities, but the 
broader public of the value of these activities. 
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