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IN THIS RESEARCH BRIEF

• We find that greater use of data-driven decision 
making is associated with a statistically significant 
increase of 3% or more in productivity, on average. 

• Consistent with a causal relationship running from 
DDD to performance, the improvements appear only 
after plants report adopting DDD.”

• Performance differentials associated with data-
driven decision making decrease over time for early 
and late adopters, consistent with firm learning and 
development of organizational complementarities.

MIT IDE RESEARCH BRIEF VOL. 2017. 1

THE SURVEY FOCUSED ON MANAGEMENT PRACTIC-

ES RELATED TO MONITORING OF THESE KPIS, COM-

MUNICATING WITHIN THE FIRM, PROMOTION AND BO-

NUSES FOR MANAGERS AND NON-MANAGERS, AND 

HOW AUTHORITY IS ALLOCATED WITHIN THE FIRM.

Dramatic improvements in data storage and processing 
technologies in recent years have fundamentally reshaped 
entire sectors of the economy. In U.S. manufacturing, new 
opportunities to collect and leverage data have led many 
managers to change how they make decisions, encouraging 
a greater reliance on digital information rather than intuition.

Anecdotes abound suggesting that a shift to more da-
ta-driven decision making (DDD) can improve perfor-
mance in individual cases. But how widespread are these 
improvements? What kind of firms adopt data-driven prac-
tices, and what conditions make adoption more likely? 

In two recent research projects, we explored these and oth-
er questions, providing the first large-scale empirical study 
of the diffusion of DDD and the factors influencing its adop-
tion, as well as the performance effects and organization-
al complementaries of DDD in U.S. manufacturing firms.

We worked with the U.S. Census Bureau and aca-
demics at other top institutions to design and field the 
first-ever Management and Organizational Practices 
Survey (MOPS), which provided the preponderance 
of data on which our two studies are based. In 2010, 
this survey was included as a supplement to the An-
nual Survey of Manufacturers (ASM), which targets a 
representative sample of roughly 50,000 of the over 
300,000 establishments in the U.S. manufacturing sector.

MOPS asked respondents about their use of key per-
formance indicators (KPI) such as production targets, 
waste, and on-time deliveries. The bulk of the survey 
focused on management practices related to moni-
toring of these KPIs, communicating within the firm, 
promotion and bonuses for managers and non-man-
agers, and how authority is allocated within the firm.

PERFORMANCE AND BEHAVIORAL ACTIVITIES 
OF ORGANIZATIONS

We included in the survey a set of questions about da-
ta-driven decision making, asking respondents to choose 
a value on a five-point scale according to “what best de-
scribes the availability of data to support decision making 
at this establishment,” and “what best describes the use 
of data to support decision-making at this establishment.”

The survey went to a large and representative sample of 
firms, with an ultimate response rate of 78%, which is ex-
tremely high for surveys of this nature.*

Along with the survey, we conducted qualitative interviews 
with plant managers to determine whether firms reporting 
intensive collection and use of data to track KPIs actually 
engaged in these practices.

We zeroed in on how intensively firms use objective KPIs, 
and interpreted the number of KPIs tracked by a plant as 
an indicator of the breadth and/or intensity of data gather-
ing throughout the operation.

DATA-DRIVEN DECISION MAKING IN 
ACTION

*Note on Survey Design: Management and Organizational Practices Sur-
vey (MOPS) took place once only in 2010, but the questions required 
responders to report on their 2005 state of practices.  The ASM provided 
data on both 2005 and 2010. For our modeling and analysis, we used 
the differences between what was reported for 2005 and 2010, and em-
ployed a fixed-effects research design to control for time-invariant unob-
served heterogeneity at the plant.  Linking the 2010 MOPS sample to the 
2005 ASM reduced the size of the analysis sample from roughly 34,000 
observations in 2010 to 18,000 observations.
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On the basis of these interviews, we also identified the 
use of both long-and short-term performance targets as 
an indicator of more sophisticated use of data for man-
agement purposes.  

We were interested in understanding the behavior of or-
ganizations at the frontier of practice. Therefore, to meet 
our definition of data-driven decision-making, our studies 
required that plants report being in the top two categories 
for both availability and use of data; tracking 10 or more 
KPIs; and using both long- and short-term targets.  

The aggregate results of the survey and interviews pro-
vided a highly detailed view of a spectrum of organiza-
tional and managerial activities inside manufacturing 
plants from 2005 to 2010, as well as specific insights into 
how firms take advantage of data. But isolating the spe-
cific effects of data-driven decision-making in this pool of 
results posed a non-trivial challenge.

For instance, in seeking a relationship between DDD and 
higher productivity, we had to determine whether DDD 
merely served as a proxy for other “structured” manage-
ment practices at the firm.  We also had to take into ac-
count investments and changes in information technolo-
gy that might affect what kind of data was available, and 
how a firm collected and used it.

In addition, our analysis took stock of the organizational 
structure in which the plant was embedded (single-unit 
firms versus multi-unit firms, for example); the invest-
ments made in capital stock and hiring educated work-
ers; whether it followed lean manufacturing practices; 
and whether workers and managers at the plant engaged 
in delegated or joint decision making.

After designing econometric models to account for these 
and many other variables, our research provided a host 
of insights on the critical role of data-driven decision mak-
ing in U.S. manufacturing.

DDD PRACTICE AND PRODUCTIVITY 

Our analysis reveals the first evidence that management 
practices focused on collecting and using data are cor-
related with better performance in a wide range of oper-
ational settings. We find that substantially more data-in-
tensive decision making is associated with a statistically 
significant increase of 3% in productivity, on average.

For the typical plant in our sample, the output increase 
is comparable to investing an additional $5 million in IT 
capital, or $60,000 per employee over the five-year peri-
od – without actually spending any more on technology.

What’s more, we observed that performance increases 
appear only after plants adopt DDD, and not before. This 
is consistent with a causal relationship. In our sample of 
firms and at this point in time, more DDD was always 
better.

But what types of firms adopt DDD practices, and under 
what conditions are these practices likely to improve pro-
ductivity?  

When we looked at the diffusion of DDD from 2005 to 
2010, we found that adoption of DDD varies consider-
ably, and that firms reporting earlier adoption of DDD are 
different from later adopters.

The top industries for DDD adoption by 2010 were Trans-
portation, Beverage and Tobacco, Food,Paper Chemi-
cals, and Electrical and Appliance, manufacturing. DDD 
prevalence by 2010 in our sample ranges from 34-41% 
for these industries.

In contrast, laggard industries include Apparel and Leath-
er, Furniture, and Printing; the average DDD prevalence 
in these industries by 2010 ranges from 13%-19%. The 
most significant change in the prevalence of DDD prac-
tices is in the Beverage and Tobacco manufacturing 
industries, which vary widely from wineries to cigarette 
manufacturers, and Transportation, which includes aero-
space and automobile manufacturing.

We grouped together Wood, Paper, Petroleum, Chemi-
cals, Non-Metallic Minerals, and Primary Metal industries 
into a “continuous flow” category. The average adoption 
in these industries is also relatively high (34%).

MANAGEMENT PRACTICES FOCUSED ON COL-
LECTING AND USING DATA ARE CORRELAT-
ED WITH BETTER PERFORMANCE IN A WIDE 
RANGE OF OPERATIONAL SETTINGS.   WE FIND 
THAT SUBSTANTIALLY MORE DATA-INTENSIVE 
DECISION MAKING IS ASSOCIATED WITH A 
STATISTICALLY SIGNIFICANT INCREASE OF 3% 
IN PRODUCTIVITY, ON AVERAGE.

http://mitsloan.mit.edu/ide/
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Our studies revealed a number of correlations or likely 
drivers for DDD adoption: 

•	 Greater investment in IT at the establishment is cor-
related with the presence of DDD. More specifically, 
the firms that have more IT appear to reap a greater 
reward from DDD and vice versa. This effect is larg-
est for a subsample of single-unit firms. 

•	 Plants with more educated workers, more managers, 
and more layers of management are more likely to 
report DDD adoption, and the percentage of workers 
at the plant with bachelor’s degrees is consistent with 
complementarities between DDD and skilled labor.

•	 Multi-unit establishments are disproportionately more 
likely to have cleared the threshold for intensive DDD 
by 2010. By 2010 multi-unit plants reported a mean 
adoption of DDD of roughly 34%, while single-unit 
plants reported an estimated mean adoption of 15%. 
This pattern is seen in 2005, as well: 13% of multi-unit 
plants used data intensively, while only 5% of single-unit 
firms did.

•	 Older plants report a lower likelihood of DDD, which 
might signal either a common resistance among older 
organizations to new technology, or suggest the substi-
tution of experience and tacit knowledge for objective 
data.

•	 Firms with broad access to information about new 
managerial and operational practices are more likely to 
adopt DDD.

ADVANTAGES AND FUTURE INVESTMENTS 

In summary, we found that the use of DDD is strongly 
concentrated in plants with three key advantages: high 
levels of such potential complements as IT and educated 
workers; size (both numbers of employees in a plant, and 
its multi-unit status); and diverse ways of learning about 
new management practices.
	
More specifically, our study provides statistical evidence 
that higher productivity is associated with leveraging IT 
investments to collect and bring data to bear in mana-
gerial decision making, tracking performance within the 
firm, and communicating about the state of the produc-
tion process.  Putting data “into action” this way provides 
a mechanism by which early adopters of technologies 
can get and stay ahead of competitors who cannot re-
alize performance benefits in time, although competition 

HIGHER PRODUCTIVITY IS ASSOCIATED WITH 
LEVERAGING IT INVESTMENTS TO COLLECT 
AND BRING DATA TO BEAR IN MANAGERIAL 
DECISION MAKING, TRACKING PERFORMANCE 
WITHIN THE FIRM, AND COMMUNICATING ABOUT 
THE STATE OF THE PRODUCTION PROCESS.

While the share of plants that have adopted data-driven 
decision-making between 2005 and 2010 has nearly tri-
pled to 30%, our studies show that this rapid diffusion is 
uneven—consistent with our understanding of differenc-
es among firms in their ability to invest in complementary 
assets, leverage their size, and engage with innovations 
such as new management practices.

While the effects of DDD are already economically im-
portant, there appears to be room for further diffusion.  
About 70% of the plants in our sample had not yet ad-
opted DDD by 2010 and even after controlling for many 
observable characteristics, there remains significant het-
erogeneity in the use of DDD. In short, even our very rich 
window on the phenomenon is still incomplete. A number 
of potentially salient factors, such as firm culture are be-
yond easy reach of our data.

Our ongoing work aims to uncover other mechanisms 
that may further explain the adoption and productivity ef-
fects of this rapidly diffusing approach to managerial de-
cision making. We also hope to spur further research into 
the relationship between data-driven decision making 
and firm performance in manufacturing and other sectors 
of the economy – particularly retail and services.

Given the large increases we are certain to see in both 
IT capabilities and the availability of digital data for use 
in decision making, the effects we identify, and the role 
of complementary changes in organizations, may grow 
even more economically important in the coming years.

ERIK BRYNJOLFSSON & KRISTINA STEFFENSON MCELHERAN

http://mitsloan.mit.edu/ide/
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at the MIT Sloan School, and Chair-
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MIT INITIATIVE ON THE DIGITAL ECONOMY

The MIT Initiative on the Digital Economy brings 
together internationally recognized researchers seeking 
solutions to how people can – and will – thrive in a 
digital world. Drawing on MIT’s strengths in technology 
and innovation, IDE explores the profound impact 
of a rapidly advancing digital economy, and how it’s 
changing the ways we live and work. 

SUPPORT THE MIT IDE

Foundations, private donors and corporate members 
are critical to the success of the IDE. Their support 
fuels cutting-edge research by MIT faculty and 
graduate students, and enables new faculty hiring, 
curriculum development, events, and fellowships. 
Contact Christie Ko (cko@mit.edu) to learn how you  
or your organization can support the IDE.

The full article can be found here.
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