
Is Big Data a Big Deal for State Governments? The Big Data Revolution – Impacts for State Government – Timing is Everything

NASCIO Staff Contact:
Eric Sweden, MSIH MBA
Program Director,
Enterprise Architecture &
Governance
NASCIO

NASCIO represents state chief
information officers and informa-
tion technology executives and
managers from state governments
across the United States. For more
information visit www.nascio.org.

201 East Main Street, Suite 1405
Lexington, KY 40507
Phone: (859) 514-9153
Fax: (859) 514-9166
NASCIO@AMRms.com
www.NASCIO.org

Copyright © 2012 NASCIO
All rights reserved

Introduction

“Big Data” is in the press and on everyone’s mind. In this issue brief, the uni-
verse of “big data” will be explored in order to:

o Create a foundation preliminary to further description and explo-
ration in future briefs, conference sessions and innovations forums.

o Set common characteristics of big data versus simply lots of data.
o Emphasize the necessity of data governance and data management

within a broader state government enterprise architecture.
o Present some early recommendations for state government regarding

big data.

What is Big Data?

There has been significant press on the idea of “big data.” The term has a
variety of definitions and has been used in a variety of contexts. To facilitate
further discussion it is necessary to be clear on what we mean when we use
that term. The common themes for big data are Volume – Variety – Velocity –
Complexity – Variability. It is important to include all of these characteristics
because otherwise the term “big data” may continue to be applied to a vari-
ety of circumstances diluting the real meaning. The use of the term “big
data” should carry all of these characteristics. Nevertheless, definition still
remains an issue – and a big enough issue that establishing a clear definition
is one of the priorities of the TechAmerica Big Data Commission. In the
meantime, NASCIO will use these five characteristics that help to shape the
definition of big data. Further explanation of these themes is presented in
Appendix A.

Big data is relevant to state government due to the vast amount, variety,
complexity and variability of data produced by state government. State gov-
ernment may be described as an enormous data generation engine. And the
sky is the limit in terms future data generation based on the growth in mobile
applications, sensors, cloud services and the growing public-private partner-
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ships that must be monitored for performance and service levels. The chal-
lenge is that many state government agencies are still being run as islands of
information versus members of a single state government enterprise. The re-
sult is state government is not fully exploiting the data it has at hand.

Characteristics of Big Data

“Big data” and “big economics”

State governments, particularly state CIOs, need to care about the growing
activity around big data. There is a driving force for better decisions based
on analytics, business intelligence AND big data. The value of big data lies in
its use in managing the enterprise, improving operations and supporting
inter-enterprise value chains. This holds true whether the enterprise is a for-
profit entity, a government, an academic institution, a non-profit, or an
inter-governmental collaborative. Data by itself is of little value until it is
turned into information, generates knowledge, and enables wisdom in making
decisions which in turn results in outcomes. In the case of state government,
most important are citizen outcomes.

Analytics is driving new capabilities for competitiveness and effectiveness.
Data must have the currency and reliability applicable to the particular
analysis being undertaken. Those analytics must be applied within the con-
text of the specific issue or decision under consideration, the needs and in-
tentions of the analysis, and the associated risks and opportunities related to
the decisions that will rely on that analysis. Data becomes relevant in the
greater context of identifying and understanding the full portfolio of issues
facing state government. Not all data must be of the highest quality. The
quality of the data will depend on: the purpose of its use; the magnitude of
related outcomes and potential resource investment to achieve those out-
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comes; time-to-effect or time-to-impact of an issue; and the level of reliance
and criticality to government strategy and operations.

Owing to the availability of new data sources, analytics is able to accelerate
and become increasingly comprehensive. It is the drive for analytics that is
creating the seeming frenzy for big data. MIT and IBM conducted surveys in
2010 and 2011 with the objective of gaining perspectives on the burgeoning
demand for analytics. There was a 50% increase in the number of respondents
to the 2011 survey (4,500 executives and analysts). Moreover, there was a
57% jump in the number of respondents that believe analytics provide “sub-
stantial” or “significant” contribution to effectiveness. This translates to
competitive advantage for for-profit organizations and effective operational
advantage for for-profit and non-profit organizations alike. Organizations
with experience in analytics are expanding those capabilities.1 They are ap-
plying analytics in more diverse lines of business and functions. In essence,
analytics is permeating the enterprise and impacting more and more deci-
sions.2 Even now, while we’re still at the shoreline for analytics and big data,
the IBM / MIT surveys present a compelling message. If that same study is
done in 10 years – how will it compare with 2010? There is an amazing jour-
ney ahead.

MIT’s Center for Digital Business analyzed the financial performance of 179
large publicly-traded firms. They found that those firms that adopted a data
driven approach to decision making are about 5% more productive and prof-
itable than their competitors.3 That can amount to 100’s of millions of dol-
lars per year. This research essentially makes the point that proper use of big
data and analytics can significantly improve enterprise performance.

The United Kingdom anticipates significant economic stimulus from organiza-
tions that invest in big data technologies. There is the potential to generate
£216 billion for the UK economy and create 58,000 new jobs over the next
five years, according to a report published by The Centre for Economics and
Business Research.4 Based on currency exchange rates on June 27, 2012,
£216 billion translates to 336 billion U.S. dollars.

Wikibon estimates that the current “big data market” for related services
and products is over $5 billion in 2012 and will rise to $50 billion globally
within the next five years.5 See Appendix B for a graphing of this forecast.
Additional forecasts regarding economic potential are presented by the McK-
insey Global Institute 2011 report Big data: The next frontier for innovation,
competition, and productivity6.

$ $300 billion in value generated through efficiencies in healthcare.
0.7 percent annual productivity growth. Contribution – Demand for
people, skills, and technology.

$ Shortage of analytical and managerial skills and talent. Shortage of
140,000 to 190,000 people with sophisticated analytical skills; Short-
age of 1.5 million managers and analysts to analyze data and make
decisions based on analytics. Contribution to the U.S. economy – De-
mand for training services from private industry and academia.

$ Global demand for personal location data anticipated to drive over
$100 billion in revenue for service providers and almost $700 billion
in value derived by end users. Contribution to the U.S. economy –
Demand for location services.
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$ The World Economic Forum convened in Switzerland in January of
2012 highlighted big data as a new economic asset comparable to
currency and gold7.

Enterprise Architecture: The need for “big” data management discipline

To prevent big data from becoming a “big quest” there must be rational, de-
fensible reasons for pursuing it, and there must be a discipline for governing
and managing the associated investment of people, finances, and
technology.8 Big data must be managed within a formal data management
discipline within a formal enterprise architecture program. A formal data
management discipline includes data governance – a topic explored in previ-
ous NASCIO issue briefs9.

Enterprise architecture becomes even more important as the organizational
structure of government encompasses more public-private partnering. In
essence, the government enterprise is expanding to include other enter-
prises. External service providers will continue to become necessary partners
in delivering government services. Those services will be employed through
service level agreements, cloud services, mobile services, and off-site hosted
solutions, all of which must be continually monitored and formally audited to
measure demand and performance requirements through inter-enterprise
data streams. These data streams will be used not only for ensuring service
commitments, but also for calculating variable cost elements used in billing
state government for services employed. This adds to the ever-expanding
government data generation and the necessity for managing data and organi-
zational complexity through data management and enterprise architecture.

No matter what the form of data, it must be managed as a state government
information asset. Data governance, possibly the most critical function of
data management, increases in importance with the growing diversity in data
sources, data partners, and value chains. The same data management princi-
ples and techniques apply to all data regardless of its form though the ap-
proach, methods and procedures will depend on the type of data and
information. For further information see NASCIO’s series on data governance
– www.nascio.org/publications.

Big data does not replace more traditional data base design and implementa-
tion. Rather it supplements the state government portfolio of information
assets by providing important additional data types and data streams cap-
tured real time.10 Like more traditional data and information assets, big data
sources and volumes must be evaluated, classified, inventoried, valued and
secured. Further, the data generated from the analytics applied to any data
must also be inventoried, valued and secured. As with any other data and in-
formation asset, big data must be managed within a records management
lifecycle and archiving must be established. However, much of the timing
and future relevance of big data are yet to be determined.

One of the defining characteristics of big data is that it affords the discovery
of new patterns, new correlations11, and new insights, in turn creating even
more data. Data lifecycle will continue to be an area of exploration. When
do certain types of big data become irrelevant to the state enterprise? That
depends on the type of data, and what future value can be anticipated. So,
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it will be difficult if not impossible to say when data become irrelevant to fu-
ture issues and decisions. NASCIO’s previous publications on records manage-
ment described a case where data over a century old was still relevant to
property line decisions.

As the volume of data continues to grow at a rate never before considered
conceivable, data management strategy and governance within the greater
context of enterprise architecture becomes even more critical. DAMA Inter-
national has published a set of frameworks for data management that present
the necessary functions and elements that must be included in a comprehen-
sive, mature data management discipline. That same discipline must be ap-
plied to realm of big data.

The DAMA Functional and Environmental Frameworks from the DAMA Data
Management Body of Knowledge (DMBOK)12

Data should be evaluated as it is created to estimate its quality as well as it
utility. Analytics applied to the data will inherit the quality of the data. Big
data gives rise to a new emphasis on data lineage – the path that describes
where data was created and by whom; how it is transformed; how it flows;
and how it was combined with other data. Data lineage can be very complex
and must involve additional disciplines such as meta data management (i.e.,
data about the data); intellectual property; stewardship and ownership; se-
curity; authentication, authorization, and assurance. Data lineage must be
managed to ensure the quality of the data is at the appropriate level when
the data is created, and is not diluted as it moves through the path of cap-
ture, translation, aggregation, calculation and analysis. Every step adds to or
erodes the ultimate quality of the data used for decision making. The higher
the quality of the data, the more powerful are the conclusions drawn from
the data analytics. Higher levels of data quality will be more expensive in
terms of the resources needed for collection, security, authentication and au-
thorization. The ultimate analysis that will use the data will determine what
level of quality is necessary and the level of importance of the issue(s) that
will be managed with that data and analysis. If the needs of that analysis
change, so may the necessary quality of the data.

In government as well as in business, analysis will be centered on issues.
That is, understanding issues and the impact of those issues on the enter-
prise. Issues can be presented as opportunities or threats, and some particu-
lar issues may present both. Effective analytics requires compiling a full
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issues portfolio, known sources of business intelligence and any need to dis-
cover new, heretofore unknown, sources. A rendering of an issues oriented
approach to analytics and business intelligence is presented in Appendix C.
This approach will be modified and refined over time.

Investment in big data skills and technology competes with other investment
pressures facing state CIOs. In general, states are still working on many
other high priorities such as legacy modernization, consolidation and shared
services, cloud computing, mobile services, and cyber security as presented
in NASCIO’s 2012 Top Ten Priorities13. Investment in big data is competing for
attention and resources in this larger portfolio and requires an economic
business case just as any other investment. That business case must start
with a purpose, the rationale, and the need for investing now. It may still be
too early for significant investment. To build the capability to exploit big
data, as well as other data resources, state government must mature its data
management discipline within its enterprise architecture program to prepare
for the governance, management and harvesting of big data information as-
sets. This is the right time to be exploring big data and running small initia-
tives to experiment and learn. Even small initiatives must be supported by a
business case. NASCIO has made the case for including analytics, data and
big data requirements analysis when state government considers legacy re-
placement or investment in capabilities in any government line of business.
It is important that the state CIO and the state chief enterprise architect
maintain a focus on further development of data management and analytics
capabilities.

Big data means big analytics

As state government explores big data, it must include a move to develop
data management practices and discipline specific to big data. What drives
big data is the need for analysis of that data motivated by two factors: ques-
tions which cannot be answered adequately, or with enough confidence from
existing information; or suspicions that relevant circumstances exist that are
not being discovered through more traditional analysis. Seeking answers to
those questions becomes part of enterprise strategic intent, leading to the
launching of management initiatives, programs and projects. That means in-
vestment, the expenditure of capital. In times when state government capi-
tal is extremely limited, analytics, and potentially analytics based on big
data, will contribute powerful insight and discrimination in the decision
process for spending, investing, and cutting of state budgetary funds. Big
data initiatives should not be a solution looking for a problem. Rather, there
must be a defensible business objective in exploring big data, and certainly
for investing in it. That said, big data is currently in a discovery phase for
many organizations including state government. Big data concepts must be
explored to assess their value now and in the future.

Anticipate that a next surge in analytics that will go beyond lines of business
and functions to encompass enterprise level application, coordination, and
orchestration to optimize the enterprise even while potentially “suboptimiz-
ing” certain functions, processes, and lines of business. This new generation
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of analytics, integrated with operations, strategic planning and enterprise ar-
chitecture, may mature the demand for big data – or certain big data – as
well as ”just plain old data” (JPOD). Plus it will drive the need for data man-
agement discipline and technologies for proactively managing big data. As
mentioned above and explained in NASCIO’s series on analytics - analytics in-
herits the quality of the data it uses. Reciprocally, as more organizations
mature their analytics capabilities, and people become more sophisticated in
their use of and assessment of both analysis and the underlying data that the
analysis relies on, data quality will continue to improve.

The amount of data in the world is exploding –a large portion of this
comes from the interactions over mobile devices being used by people in
the developing world - people whose needs and habits have been poorly
understood until now. Researchers and policymakers are beginning to re-
alize the potential for channeling these torrents of data into actionable
information that can be used to identify needs & provide services for the
benefit of low-income populations. This discussion note is a Call-to-action
for stakeholders for concerted action to ensure that this data helps the
individuals and communities who create it.

World Economic Forum

“The world’s data is doubling every 18 months, presenting government
and industry with new opportunities to transform information into in-
sight. New database technologies and applications, coupled with real-
time analysis of big data, will help business and government run better
and ultimately improve the well-being of customers and citizens.”

Steve Lucas
Global Executive Vice President and General Manager

Database and Technology
SAP

Source: GCN (http://s.tt/1d5NB)

According to the McKinsey Global Institute, government holds some of the
greatest potential for productivity gains through proper leveraging of big
data.15 Anticipate that government will indeed develop and mature its ability
to exploit big data as part of a growing and maturing government manage-
ment discipline – i.e., government enterprise architecture.

“This is that level of
importance, the fu-
ture of computing is
not just big iron. It’s
big data.”

Tom Kalil,
Deputy Director

White House Office
of Science and

Technology Policy18



8
Is Big Data a Big Deal for State Governments? The Big Data Revolution – Impacts for State Government – Timing is Everything

Potential Productivity by Sector
McKinsey Global Institute16

“In the same way that past Federal investments in information-technol-
ogy R&D led to dramatic advances in supercomputing and the creation of
the Internet, the initiative we are launching today promises to transform
our ability to use Big Data for scientific discovery, environmental and bio-
medical research, education, and national security,”

Dr. John P. Holdren,
Assistant to the President and Director of

the White House Office of Science and Technology Policy17

Conclusion

Big data carries many, big implications – for better and for worse. State gov-
ernment should be preparing now for the potential of big data and ensure
current investment in technology allows for future leverage of big data capa-
bilities. NASCIO will explore a number of topics in the future related to big
data and will stay connected to developments at the federal and national
level as the research agenda moves forward. Topics that can be anticipated
in the future include enterprise architecture management, privacy, data line-
age and quality, cost / benefit analysis, the necessary training agenda and
applications in specific government lines of business.
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Calls to Action

• Anticipate more activity including case studies, management ap-
proaches, software and services around big data. Big data is coming
and it is of growing importance but, actual purchases should be re-
stricted to those supporting a strong cost benefit analyses. Any early
investments in big data should be limited to specific opportunities in-
stead of blanket capabilities – or full suite enterprise solutions.

• Evaluate investment in big data in line with other needed technology
investments such as legacy modernization. And, coming from the
broader perspective in enterprise investment and procurement, eval-
uate and plan IT investment with consideration of future maturation
in data management capabilities that include: big data; location
aware data; sensor data; data generated along value chains and sup-
ply chains involving inter-enterprise relationships such as public-pri-
vate partnerships.

• What state CIOs should avoid is the proliferation of big data initia-
tives within agencies that create “big data silos.” The whole point of
big data is to pull together a variety of data from multiple sources
and, investigate or discover new data relationships.

• Best to start with highly focused big data initiatives with clear objec-
tives that can be achieved relatively quickly, particularly if there is
no formal data management or data governance in place for manag-
ing data currently within a broader enterprise architecture discipline
or function. Big data initiatives need to be planned so they fit into
the state’s enterprise architecture. Such initiatives emphasize the
need for enterprise architecture.

• Evaluate investment in analytics with an anticipation of more types
of relevant data, and growing diversity of data. Anticipate matura-
tion of capabilities in business intelligence and business analytics
when evaluating investment in these capabilities. Be informed on
vendor partner long term strategy for big data management and
analysis.

• Continue to explore and evaluate the technology that is maturing for
collecting, managing and analyzing diverse data sources within the
context of issue management. (See Appendix C)

• Use the current and anticipated demand for employing big data as
an incentive and motivator to establish and/or grow internal data
management discipline within a formal enterprise architecture pro-
gram. Investment in big data must be founded in investment in data
management.

• Monitor what data is being automatically collected by government
and the commercial sectors. Be aware there may be security and pri-
vacy issues with automatic collection of data on citizens.

• Stay tuned to NTIA code of conduct regarding the capture of data –
www.ntia.doc.gov.

• Stay tuned to NIST and TechAmerica research agendas.
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Appendix A. Big data characteristics:

o Volume - There is more and more data being generated. It is esti-
mated that the data volume is increasing by 40 percent per year.
More data means more data is available for analysis. This includes
data generated by sensors, social media, email, photographs, video
footage, machine data, spatial data, weblog data.19 The cost of data
storage is decreasing so it is possible and economical to store larger
amounts of data for longer periods of time. One issue is the rele-
vance of data. What data should be captured and stored for analysis?
The answer is - “Don’t know yet!” With the advent of predictive an-
alytics – it is not known what data will prove useful in developing
predictive models. So the volume of data to be captured will only in-
crease as analysts explore any and all data to find useful data and
data relationships. Government is generating vast amounts of data
from a broad portfolio of sources such as sensors, mobile applica-
tions, health exchanges, tax reporting, life events reporting, network
traffic monitoring and regulatory compliance reporting.

Data Growth

o Variety – There are a myriad of data types, formats, structures, and
models. We have moved from an emphasis on highly structured
transactional data that can be stored in rows and columns to data
that is unstructured. Unstructured data includes text, video, audio,
graphics, maps, social media data, and web images. In fact, most
data is of this “unstructured” form. Of course the definition of
“structured” data comes from the previous emphasis on organizing
data into rows and columns. That term may be redefined in the fu-
ture because there is structure to other forms of data. The methods
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for capturing, organizing and analyzing data is still determined by the
“structure” of the data. Video data is analyzed with different meth-
ods and procedures than financial transactional data that is primarily
numerical. This presents an issue because there may be patterns of
interest that need to be uncovered that involve data that is “struc-
tured” differently. For example, correlations between behavior cap-
tured on video to behavior captured from transactional systems, or
machine logs. The variety across government is as vast as the num-
ber of agencies, government processes, and government services.

o Velocity – This refers to the speed of data creation. With the advent
of weblogging, network traffic logging, sensors of various types in-
cluding RFID, video surveillance, and other data capturing technolo-
gies, data is being captured immediately. Data is being analyzed
immediately as well. The advances in information technology have
made this possible.21 The velocity is increasing with the advent of
more and more mobile apps, sensors, surveillance, network logging,
audit and automatic reporting.

o Complexity – More types of complexity are being encountered par-
tially due to the fact that more kinds of data can be captured. With
the growing variety, variableness, sources, and formats, it becomes a
challenge to then evaluate data using correlational analysis and other
techniques when the data being analyzed is not uniform in format,
context, time periods, or frequency of collection. It is challenging to
pull data from a myriad of systems used by a wide variety of agencies
and lines of business that use different terms and definitions. For ex-
ample, pulling together school data, court data, child welfare and
enforcement, and public safety data in order to ensure children are
protected from being placed in unsafe situations.

o Variability – This term is different from the term variety. Variability
refers to the patterns for data generation. Data generation is not lin-
ear. The very pattern of generation of data is itself a type of data.
The patterns for data generation can be used to uncover behaviors,
relationships and other information that can be explored to find addi-
tional correlations. Much of government data have associated cycles
where the data is often generated in peaks and valleys. Examples in-
clude audit reports, tax returns, accounting cycles, and regulatory
compliance.
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Appendix B. Market Forecast for Big Data

Source: Wikibon 2012

Appendix C. Candidate Rendering of The Issues Portfolio and Big Data
Process

The following is a candidate conceptual process model for analytics with a
view towards big data and issue portfolio management. This is provided as a
starting point for state government to develop a formalized portfolio man-
agement for data sources, issues and analytics.
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