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Preface
Welcome to Deloitte’s annual report examining trends in technology put to business use. Once again, we’ve selected ten
topics that have the potential to impact businesses over the next 18 to 24 months.
Developing the list of trends is an ongoing process of primary and secondary research. The process includes:
• Feedback from client executives on current and future priorities
• Input from Deloitte industry and practice leaders
• Perspectives from industry and academic luminaries
• Research from alliance partners, industry analysts, and competitor positioning
• Crowd-sourced ideas and examples from our global network of practitioners
This year’s theme, Elements of postdigital, examines the convergence and controlled collision of five forces – Analytics,
Mobile, Social, Cloud, and Cyber – as businesses move closer to achieving the possibilities of the Postdigital EnterpriseTM,
where all five forces are mature, implemented, integrated, and baked-in instead of bolted-on. These five forces offer a
new set of tools for business, opening the door to a new set of rules for operations, performance, and competition. IT can
deliver engagement and empowerment to business customers, both innovating and industrializing.
The Postdigital era, like the post-industrial era, reflects a “new normal” for business and a new basis for competition. In
post-industrial times, we didn’t forego industrialization, we embraced it. The Postdigital era is similar, but with digitalization as its core.
It’s an uncommon time to have five forces – all newly emerged, all evolving, all technology-centric – already impacting
business so strongly. It is an opportunity for IT to deliver extraordinary value via modest investments on top of a strong
legacy technology footprint.
Our 2013 report shares ten trends grouped into two categories. Disruptors are opportunities that can create sustainable
positive disruption in IT capabilities, business operations, and sometimes even business models. Enablers are technologies
in which many CIOs have already invested time and effort, but which warrant another look because of new developments
or opportunities. Enablers may be more evolutionary than revolutionary, but the potential is often there nonetheless to
elevate the business game.
For 2013 we have also attempted to personalize our general Tech Trends article to include topics and examples specifically
relevant to the Consumer Product industry. While we have maintained much of the rich content contained in the original
version of this article, we’ve specifically included examples from leading Consumer Products companies such as  Schwan’s
(Mobile Only and Beyond) and OfficeMax (Design as a Discipline), and have also featured our collaboration on Big Data
with the Grocery Manufacturers Association (GMA).
Each topic also includes an external point-of-view in the My Take. This year, you’ll also find a new section called Flying
Car Future, which takes a provocative view into where the trend may be headed in Horizon 3 – and beyond. Last but not
least, where we deem applicable, we’ve included our Consumer Products perspective to share our industry insight on the
implications of the respective trend.
Each of the 2013 trends is relevant today. Each has significant momentum and potential to make an impact. And each
warrants timely consideration. Forward-thinking Consumer Products organizations should consider developing an explicit
strategy in each area – even if that strategy is to wait and see. But whatever you do, step up. Provoke and harvest
disruption. Don’t get caught unaware or unprepared.
Thank you for your interest in this year’s report. We welcome your feedback and questions. To the many executives who
have provided input into Tech Trends for Consumer Products 2013, thank you for your time and insight. We look forward
to having more of the essential dialog between business and IT.
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At a Glance
Disruptors
Opportunities that can create sustainable positive disruption in IT capabilities, business
operations, and sometimes even business models.
CIO as the Postdigital Catalyst
Catalyzing value from the elements of mobile, social, analytics, cloud
and cyber
CIOs can lead the move to tomorrow – reshaping business as usual, and driving innovation.
They are faced with unprecedented opportunity for innovation such as the potential to enable
Customer Intimacy at scale for Consumer Products Organizations. How should business
respond? When CIOs harness the convergence of the five postdigital forces, they can change
the conversation from systems to capabilities and from technical issues to business impact.
Plan big, start small, fail fast, scale appropriately.
Mobile Only (and beyond)
The enterprise potential of mobile is greater than today’s smartphone
and tablet apps
Mobile should be top of mind for organizations. But don’t limit your ideas to Mobile First.
Think Mobile Only, imagining an untethered, connected enterprise. The next wave of mobile
may fundamentally reshape operations, businesses and marketplaces – delivering information
and services to where decisions are made and transactions occur. The very definition of mobile
is changing – as evidenced by our featured Consumer Products organization that already
improved customer service efficiency and quality through the Mobile Only paradigm.
Social Reengineering by Design
How work gets done is no longer constrained by 19th century platforms
Businesses are no longer building technologies just to enable interaction – they are now
engineering social platforms for specific context – platforms that can relieve rather than serve
traditional organizational constraints such as deep hierarchies, command-and-control cultures,
physical proximity and resource concentration. Social reengineering can fundamentally
transform how work gets done, but it isn’t just a “project.” It’s a strategy. It’s time to uncover
the opportunities for Consumer Product organizations to harness the power of the crowd to
augment business operations through external communities.
Design as a Discipline
Inherent, pervasive and persistent design opens the path to enterprise value
Driven by consumer experience, intuitiveness and simplicity are moving from IT aspirations to
enterprise mandates. Design is not a phase; it’s a way of thinking. Beyond look and feel, beyond
user interfaces. Isolated in silos of user experience (UX), marketing and product development,
individual design functions may be reaching their limits. What’s needed is a collaborative,
immersive environment to work together. Design is not just an “IT thing” or a “marketing thing”
or a “product engineering thing.” It’s an enterprise thing as evidenced by our featured Consumer
Products organization  that dramatically improved user productivity and customer experience.
IPv6 (and this time we mean it)
Ubiquitous connected computing is straining the underlying foundation
of the Internet
Internet Protocol is the foundation of networking, but we’ve run out of addressable space
for addressable items. The more important it is for your business to connect with the outside
world, the more important IPv6 is for your future – and the more urgent this issue is for you
today. IP addresses are woven deep into applications and infrastructure, and migration can
bring challenges. While there’s no drop dead date for IPv6, the final IPv4 address blocks have
already been allocated. Careful and proper adoption will take time for planning, execution
and verification. The time to start is now.
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Enablers
Technologies in which many CIOs have already invested time and effort, but which
warrant another look because of new developments or opportunities.
Finding the Face of Your Data
Fuse people and technology to discover new answers in data – and new
questions, too
Humans do some things really well, while computers are better at other things. It is this
particular combination that enables the identification of new patterns and relationships
across dimensions of data – structured and unstructured, internal or external, big or
otherwise. By combining human insight and intuition with machine number-crunching
and visualization, companies can answer questions they’ve never answered before. For
Consumer Products organizations, Deloitte’s collaboration with the Grocery Manufacturer’s
Association is raising awareness of the business value of data visualization.
Gamification Goes to Work
Driving engagement by embedding gaming in day-to-day business processes
Gamification can encourage engagement and change employee, customer and supplier
behavior, creating new ways to meet business objectives. The goal is to recognize and
encourage behaviors that drive performance – sometimes in unlikely places. This trend
has moved beyond hype and is already demonstrating business value. More specifically,
Deloitte’s collaboration with the Grocery Manufacturer’s Association is exposing the
significant potential for consumer-targeted applications (such as in-store gamification).
Reinventing the ERP Engine
Revving up data, hardware, deployment and business model architectures
at the core
If you could really get ERP cheaper and faster, what would you do differently? Run
materials requirement planning (MRP) many times each day? Close the books in a matter of
minutes? Optimize delivery routes on-the-fly in response to new orders, traffic or customer
preferences? What would it mean for business agility, capability and competitiveness? If
approached with a focus on reinventing business capabilities, the evolution of the ERP
engine can yield significant competitive edge.
No Such Thing as Hacker-proof
If you build it, they will hack it. How do you deal with that?
You’ve either been breached – or you soon will be. Your boss knows it, your business
knows it, your board knows it, your customers know it, and hackers know it. It’s your job
to deal with it. That means changing the way you think about defending yourself. Be more
proactive about the threat – and react more rapidly when breaches do occur. Detect them
quickly, respond, clean up and adjust your tactics. Be outward-facing, prepared and ready
in advance. Anticipate and prevent when possible, but be ready to isolate and encapsulate
intrusions to minimize impact. It’s better to lose a finger than to lose an arm.
The Business of IT
After reengineering the rest of the business, IT’s children deserve some shoes
Fragmented processes and systems can prevent IT from effectively delivering on the
changing demands of the business. IT may need to transform its own management
systems to keep up. Is this ERP for IT? Maybe someday. Today, CIOs are crafting solutions
from industry-leading products and testing business cases at each step. And the potential
benefits are worth the investment – not only in driving down costs and better managing
risks, but in positioning IT as the business partner in provoking and harvesting disruption
in the Postdigital era.
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Finding the Face
of Your Data

Hidden patterns in big data can trigger
breakthrough insights – if you have the data
scientists to guide discovery
In December 2012, an Internet search for “big data”
returned more than 100 million results. A 2012 report from
the Wikibon community pegged the big-data marketplace
at $10 billion in 2012, growing to $48 billion in 20151. In
the past year, over $1 billion has been invested into private
companies that focus on big data solutions2. The majority
of big-data market growth can be attributed to business’s
increasing interest in related analytics capabilities to drive
improved decisions through improved insight. Not surprisingly, some business executives feel big data is over-hyped.
Others claim its value is under-realized.
As early as 2001, Gartner’s Doug Laney coined three Vs
that make data “big” – volume, velocity, and variety3. Now
other Vs are being put forward. Validity addresses reliability
and lack of ACID4 transactional characteristics. Venue
speaks to complexity from a high diversity of data sources.
Visualization is an effective tool for putting big, complex
data sets and analyses into actionable forms. Possibly the
most important V, though, is value. How do organizations
extract real business value on a repeatable basis?
Your data should have a face – to be made personal,
to foster a more meaningful relationship, and to be
expressive. That first requires knowing your data –
understanding what exists inside and outside of your
walls, with some sense of accessibility, quantity, quality,
and context. It also requires interpreting your data for big
(and little) insights. Many leading organizations recognize
that harnessing data requires a special blend of talent and
technology – man and machine – to create the magic of
breakthrough insights.
Humans can do many things really well, things that
machines have yet to master: visual feature detectors for
analyzing adjacency and symmetry; and contextual,
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symbolic, and idiomatic semantic analysis for sentiment
and meaning. Empowered by visualization tools, the
human mind can also carry out initial pattern discovery
and supervise cleansing, correlation, refinement, and
anomaly identification. Machines are suited for pattern
mining, running complex analytical models, and exposing
possible insight areas in a feedback loop with their human
counterparts. The cycle of consistent refinement is
important – supplementing sophisticated programmatic
learning with human experience to discover the potential
of your data assets.
The importance of human thinking to combine data and
technology is significant – as many organizations have
learned – and the talent is in short supply. Finding data
scientists and data professionals with both IT and line-ofbusiness knowledge (e.g., supply chain, claims, customer)
can be frustratingly difficult. In fact, Harvard Business
Review recently called the data scientist the “Sexiest Job
of the 21st Century.5” Experienced professionals in the new
information landscape are similarly scarce across various
disciplines: storage, transmittal, mining, visualization,
automated heuristics, and predictive modeling. Publicity
around analytics in the 2012 U.S. presidential election has
further raised the profile of – and demand for – advanced
pattern discovery6.
Big data alone, however, creates no new value if it doesn’t
lead to insights – about questions you haven’t answered
before, or perhaps more importantly, about questions you
didn’t know you could ask. For that, you’ll need new ways
to capture and explore data, to enrich data and to interact
with data. You should also identify new patterns in areas
you’ve never explored, anticipate potential value
and insights, and zero in on specific crunchy questions
whose answers can lift performance and competitiveness.
Man and machine, working together, to find the face of
your data.

Finding the Face of Your Data

History repeating itself?
Finding the Face of Your Data is an evolution of long-standing research practices – including sense-making, artificial
intelligence, ontology, machine learning, pattern matching, and visualization7. It also represents the culmination of
enterprise data disciplines – from data management to information automation to business intelligence. Beyond core
technical advances, a difference in 2013 is the readiness of the business to explore advanced information techniques –
and combine these foundational elements into a deliberate, multi-tiered approach.

What were the challenges?

What’s different in 2013?

Data mining

• Was focused primarily on internal structured
data with early exploration of external
unstructured data.
• Outcomes were focused on inventorying and
cataloging; build-out of metadata, tagging, and
taxonomy is important, but only valuable if the
ground-work is harnessed for business insights.

• Recognition that four dimensions of data –
internal, external, structured, and unstructured –
are valid asset categories; mining efforts expanding
across all data universes.
• Tagging evolves into taxonomy discovery and opens
new insights to both structured and unstructured data.
• Emergence of pattern discovery techniques goes deep
in structured, unstructured and the seam in between
– semi-structured. Discovering new answers, and even
new questions.
• Domain experience has been recognized as
indispensable in guiding discovery – with requisite
skills added to efforts for context and guidance.

Big data

• Hundreds of terabytes of information are
produced each day across internal and external
data sources. Organizations are struggling to
decide what data to enter, and how to
determine data quality, persistence, and
archiving strategies.
• Ethical and legal repercussions are often not well
understood. Is there assumed liability if insight
was available in data that was analyzed? Does
it matter if the insight was discovered or not?
Are you obligated to report information that
was discovered, even if it was not related to the
original query?
• Hundreds of vendors – both new and old guard
– are aggressively investing around big data.
Beyond market confusion, the lack of reference
architectures and leading practices has helped
curb adoption.
• A talent shortage has limited the benefits
organizations are seeing from early investments.
Because organizations don’t have history with
big data, it is challenging to know if an
identified pattern is an anomaly or truly a trend.

• Sector-specific leading practices are emerging,
lowering complexity and the subsequent talent learning
curve – while providing precedents for legal liability and
compliance implications.
• Universities have new certification and degree programs
for big data disciplines.
• The mixed approach of human governance and
automated pattern mining can provide an
effective balance, allowing controlled tactical
responses to be autonomously triggered, while
allowing human counterparts to combine pattern
discovery with traditional analytics and business
intelligence to inform more strategic decision making.

Analytics

• Analytics remains a huge opportunity area,
but many companies are still struggling with
foundational data management layers – and
find themselves struggling to generate
operational reporting, much less predictive
and prescriptive analytics.
• Confusion around the relationship between
traditional data techniques such as data
warehouses, business intelligence, and
operational data stores versus emerging
topics such as big data, visualization, and
machine learning has contributed to stalled
investment momentum.

• Core data management disciplines lie at the heart
of Finding the Face of Your Data. They can also
accelerate analytics adoption.
• Growing understanding about the complementary
nature of traditional data disciplines, big data,
visualization, and analytics. With adoption will likely
come industry standards, leading practices, and
reference architectures to further clarify relationships
and inter-dependencies.
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Technology implications
Discovering useful patterns in big data – and knowing how to exploit them – often requires a baseline of data quality,
governance, and stewardship of the raw information assets – as well as the ability to understand and correlate
relationships between data sources. “Garbage in, garbage out” remains a truism – and can undermine efforts to
empower discovery, automate decision-making, and take advantage of human intuition and insight.
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Topic

Description

Data governance

Taxonomies and relationships are critical for understanding data sources. Crawlers and knowledge
discovery tools can help categorize data sources both within and outside of organizational boundaries.
Hadoop, HPCC, Disco, and other distributed systems allow for data capture at speeds appropriate for
the data source – batch or real-time, asynchronous or streaming. Detailed data processing is possible
to change, refine, aggregate, analyze, and report during transmission – allowing relevant signals to be
persisted and acted upon, bypassing torrents of extraneous data. In addition to tools for discovering
and sharing core data attributes, cleansing and stewardship should be enacted for data quality and
integrity. Solutions vary from highly automated to predominantly manual scrubbing and upkeep.

Methods, modeling,
and statistical data
professionals

Many organizations will likely need to source data science talent from outside the business – especially
in early stages of adoption. While business domain experience is equally important and may be found
within the company or industry, advanced mathematical, statistical, and computing skill is also often
required, including in natural language processing, information retrieval, knowledge representation
and reasoning, machine-learning technologies, and cognitive computing.

Master data management

Understanding relationships between master data entities across and beyond the organization is
critical to identifying advanced patterns. Techniques can be as simple as managing look-up tables or
as sophisticated as probabilistic matching algorithms and bidirectional automated maintenance of
updates across systems of record. But without correlation of master data, associations could be
missed – leading to incomplete or incorrect conclusions. Availability of shared digital identities can help
simplify master data disconnect – either internally, or using common social platform identifiers such as
LinkedIn profiles or Facebook Connect authentication.

Data architecture

This involves the physical manifestation of data governance and master data relationships. New
capabilities in big data and analytics introduce new tools and techniques – including in-memory
computing, appliance-based hardware/software composite solutions, distributed computing, and
non-relational and column-based databases. Compression, archiving strategies, and sourcing options
(including vendors and cloud versus on-premise solutions) can further complicate the picture.

Visualization

Visualization tools allow the analysis of unstructured data, with interactivity to explore high volumes
of multi-dimensional data. Approaches vary – from custom frameworks to allow custom build-out of
HTML5 or native mobile renderings, to prepackaged tools such as Clickview, Microstrategy, Spotfire,
and Tableau.

Flows versus stocks

The velocity characteristic for big data – sometimes called “fast” data – has implications for the
network as well as for raw processing speed. The emerging need is to process flows versus stocks.
That is, extracting insights and signals from data streams in near real-time instead of storing
“everything” for later consideration. Combined with the basic transmittal challenges of unstructured
data types, such as video and raster image, there are still fundamental technology challenges in the
data center, the core network, edge and content delivery networks (CDNs), and last-mile and
high-bandwidth interconnects.
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Lessons from the frontlines
Winds of change
From tracking crime statistics and reports of graffiti to
building permits, the city of Chicago has collected enough
data to fill more than 400 servers in its multiple data
centers scattered through the city8. And now the city is
pulling together their data sets into one public platform to
find new ways of making the city a better place to live.
The city began building a massive data portal, using
primarily open-source software, pulling in unstructured
data such as real-time transcript excerpts from 911 and
311 calls, as well as structured data from disparate systems
across 30 agencies and departments. The goal of the portal
is to give city officials a way to combine data from different
agencies to reach new conclusions. For example, if crime
is trending up in one area, analysts can look for causal
factors, such as the density of liquor licenses or changing
patterns of police protection. City officials can then use the
data to predict and prevent new problems. For example,
one investigation revealed that garbage cans in a particular
zip code often disappeared when the alley lights went out.
If the city could replace alley lights more quickly, they could
avoid having to replace garbage cans as often9.
The data portal has the added benefits of increasing
governmental transparency and enhancing its ability to
deliver services in a timely manner. For example, the city
analyzed what information is most often requested using
the Freedom of Information Act (FOIA), and published
those data sets first. To increase accountability, the city
built the Public Performance Management Dashboard to
evaluate how well each department delivers services.
Built using feeds from the portal, the dashboard is
already helping some departments make improvements
in operations10.
The city is continuing to develop the platform over the
next couple of years and has already seen progress in soft
metrics, such as increased public trust and collaboration
with the developer community.

A prescription for insight
Recombinant11 began as a company focused on cohort
identification for health care systems – identifying patients
with specific characteristics needed for clinical research
studies. The Recombinant team built a practice on the
implementation and extension of i2b2, an open source
software application funded by the National Institute of
Health that provides clinical and research analytics.
While working with pharmaceutical companies,
Recombinant realized that analytic tools being used by
health care systems could also be used to improve clinical
trials. Pharmaceutical companies face many of the same
problems as health care systems, notably, that work is
being completed in silos. For example, a drug may be
tested in clinical trials for both rheumatoid arthritis and
psoriasis – but the data from the clinical trials for the two
diseases aren’t analyzed together or with outside data sets
to identify deeper insights. Recombinant used i2b2 to
create a database that added genomic signals to the
clinical information with the goal to identify correlation
signals inside large datasets and to create data liquidity
across studies and within an organization. Recombinant
then extended the platform for use at multiple
pharmaceutical companies under a new open source
project called tranSMART.
Recombinant is continuing to work with clients to extend
the applications of tranSMART. For example, a company
may want to conduct new studies for drugs that fail to
gain FDA approval. Say a drug gets approved in Phase I
and II of clinical trials, but fails Phase III because 5-10%
of patients benefitted and many experienced side effects.
tranSMART could be extended with relevant data sets to
identify predictive biomarkers that would help identify
patients to include in the next trial who would likely see
desired results with the drug. By discovering hidden
patterns in the biological data, the next trial could benefit
90% of patients with adverse side effects for 2%. This
could rescue and reposition the previously failed drug and
provide patients with a new drug to fight their disease.
Computers are great at detecting patterns, but these
studies come with a risk of false discovery. Bioinformaticists
and other experienced team members are critical. They
can determine what signals are valid and reproducible,
and refine the analytics in way in which computers aren’t
capable. Pharmacogenomic pattern discovery is a new
discipline for the pharmaceutical industry and opportunity
abounds for those who embrace it.
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Surveying the data landscape
With a commitment to customer service, American Express
continuously looks for ways to enhance their customers’
experiences with their products. The Global Advertising and
Brand Management team at American Express administers
a survey to its customers which essentially asks, “How
likely are you to recommend our products to others?”
The survey contains both structured data and unstructured
data in the form of comments about customers’
experiences with its products. American Express uses
the survey data to drive product changes to continue to
meet their customers’ needs.
Customer comments range from high-level thoughts to
specific, detailed experiences with a product. Until recently,
the company that administered the survey on behalf of
American Express was manually reviewing hundreds of
thousands of survey responses. The process was timeconsuming and sometimes specific insights and trends
were overlooked due to the variation with which
employees at the company interpreted comments from
around the world. So American Express’ Risk and
Information Management team invested in big data
infrastructure and innovative text mining techniques to
improve the process. They shortened the time required to
conduct the analysis of survey data from weeks to hours.

Automating the survey analysis with text mining
techniques, American Express was able to more quickly
process survey data and identify new patterns in customer
experiences such as cardmembers’ appreciation of features
and services that help them improve the management of
their personal finances. A self-service tool developed for
the Marketing organization allowed them to see, firsthand, general customer preferences at a specific moment
as well as how those preferences changed over time.
Adding visualization tools, American Express was able
to see trends in the data that are leading them to build
products that fit customers’ changing needs. And although
American Express has only used this technique for
customer product survey data, the method is scalable
across the company’s other services, such as travel,
rewards, and corporate cards.

PepsiCo and Safeway Collaborate Using Advanced Visualization Techniques
as Part of the GMA Innovation, Big Data, and Analytics Study
In the next several years, Consumer Product (CP) manufacturers are expected/anticipated to be challenged
to find meaningful insights from both emerging big data as well as efforts to deepen collaboration across
the CP value chain. This will likely continue to lead CP manufacturers to seek new ways to gain meaningful
insights from data to enhance their ability to make critical business decisions.  One path to this end looks
to leverage enhanced visualization tools that can render data in new, visual ways. These tools have over
time demonstrated their ability to help synthesize massive or disparate data sets to assist with critical
business decisions. If one were to try to categorize which business decisions are candidates for visualization, it would be those where simple “rows and columns” style reports simply won’t add value or where
applying an army of data scientists is simply impossible. Visualization, when executed with the appropriate methodology, can help even the least sophisticated business owner make better informed business
decisions.
Methodologies for developing visualizations that enable the exploration of massive, disparate data sets
is expected to continue to enable CP manufacturers to “Find the Face of Their Data.” Many examples of
this were explored as part of the Innovation, Big Data, and Analytics study which was commissioned by
the Grocery Manufacturers Association (GMA). One example from the study was a collaboration between
PepsiCo and Safeway leveraging specific methodologies for user experience and visual design to develop
a “threadmap” visualization that allowed both organizations to explore new insights into a previously
unavailable integrated data set.
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My take
Tom Soderstrom
IT Chief Technology Officer, Office of the CIO
Jet Propulsion Laboratory (JPL)

At JPL, we have a fundamental philosophy that “IT”
should stand for “Innovating Together.” The jobs of
the IT leaders are to provide the environment for
that to happen – where our employees can work
with virtually anyone, from anywhere, with any
data, using any device, at any time.
Consumer-driven IT, big data, and mobile are
important factors for our increasingly IT-savvy
users. By adding pervasive cloud and immersive
visualization and interaction, we have a formula for
Innovating Together. When talented, curious people
interact with high-V data (high volume, velocity,
and/or variety) in high-performing collaborative
environments, they can discover valuable new
things (the fourth V is for value). Assemble a team
of scientists from different disciplines such as
oceanographers, climate change specialists,
statisticians, aerospace engineers, and economists
– either in person or virtually – and they will likely
uncover insights that wouldn’t otherwise be found.
Human behavior is what really drives analytics – the
computers bring the data to the people who can
sense the results.
The challenge is that these multi-disciplinary teams
should include data scientists – individuals who
can teach the data to tell an interesting story we
didn’t already know. These are individuals who can
look at data – both structured and unstructured –
manipulate it, use data mining and machine learning
capabilities, determine statistical relevance, and then
model and communicate the results so that others
care. That’s a tall order for one person – and so the
data scientist may actually be a group of people.
We used this multi-disciplinary approach at JPL and
created collaboration centers, which are essentially
“Conference Rooms ++.” For example, we thought
it was about giving visualization tools to our
mechanical engineers, but they were already
accustomed to translating blueprints into threedimensional images in their minds. Those who really
benefitted from the visualization tools were the
electrical and propulsions systems folks. With the
visualization tools, the team was able to see the
same thing together, enabling breakthrough
insights. The true Big Value from Big Data can

come when we provide real-time visual analytics to
co-located specialists from different disciplines and let
them innovate together.
For outreach, we put information in public clouds in
order to share interesting information about NASA and
science. We’ve also done mission-critical work this way,
putting Mars Exploration Rover data in the cloud to
assist scientists all over the world to collaborate more
effectively. It was secure, and saved us an order of
magnitude on cost and two orders of magnitude on
response time – which is critical when you can only
communicate with spacecraft once a day.
If I were to give advice on this trend to other technology
executives, I would focus on four things:
1. Redefine “IT” as Innovating Together. We have
unexpectedly IT-savvy people within our
organizations. For example, we had a librarian
who turned out to be a closet developer and made
publications collaboratively available on tablets. If you
tap into those skills, both customer satisfaction and
overall productivity can skyrocket.
2. Use Innovating Together to make IT a consulting arm
to the business. A customer focus and a consulting
mindset can result in solutions that are co-created
and fit for use. It’s often easier for an end user to
convince another end user that a solution is good.
Using this approach, we can get many prototypes
going simultaneously.
3. Start with analytics in a novel way – maybe
something mobile – and develop a high Return on
Attention (ROA). Especially when prototyping, an
investment is often worthless unless you have
attention from interested users. Once you have
results somebody cares about – once you have
their attention – funding further investment
is straightforward.
4. Get started. There are many startups now with
resources for big data, and there is likely to be
consolidation later. Don’t wait on the sidelines for
the “perfect” tool. Strive to learn from fast failures to
create lasting achievement. Be nimble, avoid big bets,
and you’ll be more likely to survive and thrive.  
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Flying car future
Making the most of big data requires a strong feedback
cycle between human analysts and automated engines –
allowing manual manipulation and evaluation of new and
evolving data sets, and consistent tweaking of the
underlying machine learning, associated models, and
results thresholds.
The future appears to be heading toward advanced natural
language processing, semantic analysis, and cognitive
computing that will likely reduce dependencies on the
human operators and scientists. Ambient, continuous
analysis, and refinement – with background scenario
planning, knowledge engineering, pattern detection. As
context, biases, and non-linear relationships are identified
through semi-autonomous pattern detection, self-learning
will likely continue to build a taxonomy and ontology able
to achieve goals in pattern discovery on the first try –
without offline intervention or guidance.
Will artificial intelligence and knowledge discovery replace
the need for human intervention and judgment? Not
anytime soon. That said, consumer solutions like Siri and
Google Now are already demonstrating the power of
natural language processing – allowing business users
to ask conversational questions without a sophisticated
knowledge of the human-machine interface. These
solutions are limited by the small number of data sources
and services available to inform context and content of
answers. Fast-forward to similar systems with broad data
and service access. When coupled with cognitive machinebased learning algorithms, the potential can boggle the
mind.
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Which leads us to the real flying car future. One where
behind-the-scenes, prescriptive analysis can drive not just
decision-support, but transactional execution for an
increasing number of business processes. Like the autopilot on the airlines, a host of core services across sales,
finance, manufacturing, and customer service functions
can take advantage of trusted autonomous processing,
creating an autonomic nervous system for the business.
Users can shift their focus to a very broad range of
information available for a highly specialized domain
specialist to explore using voice and gesture controls –
where a dizzying combination of machine learning and
raw statistical analysis is being delivered across zetabytes
of data to smoothly render results in real-time. Think of a
symphony conductor – one surrounded by potential
relationships and data patterns instead of musicians,
allowing insights to be uncovered to refine the automated
core, or lead to more significant strategic shifts according
to market dynamics.
One byproduct of increasingly autonomous systems is
machine ethics and morality. On-the-fly decisions will
require a combination of pre-scripted business rules and
tolerance thresholds, and confidence for the machine to
interpolate desired action for unprecedented encounters.
A self-driving car may need to make a decision: do I hit the
child who darted in front of me or swerve into oncoming
traffic?12 The soul of the machine will inform the character
of the business as much as it will drive its performance in
the market.   

Finding the Face of Your Data

Where do you start?
Information has been the white whale of the last decade
of IT investment, but few organizations have mastered
core data management across the enterprise – much
less higher-order disciplines like business intelligence,
visualization, or advanced analytics. Does that mean you
shouldn’t press forward? Hardly.
Coupling data scientists and machine learning with
visualization and other data interaction tools can allow
timely results with less infrastructure build-out – and gives
a higher tolerance for error. Imperfections of data sources
and the limitations of machine learning are hedged by
intuition and cognitive insights of human counterparts.
Technology advances allow for data crunching that would
have crippled sophisticated servers just five years ago.
Some specific areas to start the journey:
• Stack the deck. Don’t play without talent. Start with
business domain experience – people to help inventory
and categorize the information assets at your disposal,
understand line-of-business priorities, and work
with technology specialists to determine short- and
long-term needs.
• Look to the source. Finding the Face of Your Data
begins and ends with data sources. The problem is
that those sources are often an unknown quantity. You
should understand not only your own data, but also the
third-party sources available to supplement and extend
your own purview. Open source, governmental, and
subscription-based feeds may provide crucial missing
links to discover new patterns and insights.

• Manage expectations. Trying to launch this effort with
enterprise-wide plans would likely be daunting. Choose
specific domains in which to begin (e.g., customer,
product, pricing, risk). Focus on places where your
available people are most knowledgeable. Instead of
dealing with hypothetical super-sets, focus on tangible,
bounded focus areas. Run some experiments to test the
data and deliver results. But once the scope has been
anchored, don’t limit yourself to just one domain.
Investigate seemingly unrelated data sets. You never
know where an “aha” relationship may be lurking.
• Good hygiene. Big data is still data, and you’ll still need
data disciplines. Core data management, master data
management, integration, and stewardship are
important – even if only for the small domain slices
upon which early initiatives are sighted. This is the
structural foundation for future efforts. Enough of a
strategic roadmap should be laid out to monitor that
short-term enablement is in line with long-term vision.
• Stay on target. Before you can determine the right
questions to ask, you’ll need to illuminate the possible
questions that could be answered. Then define relative
priorities and associated metrics to assess what changes
could be enacted based on insights. Early focus should
be on areas that involve no more than first- or seconddegree inferential analysis.

• Start the clock. Big data projects can spiral in
complexity and scope. Identifying sources,
integrating the data, massaging the data, running
models, and creating visualizations and reports can
exhaust an enthusiastic business sponsor’s appetite.
Start small – delivering something quickly before the
business users lose interest.
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Bottom line
Information as an asset is moving to the forefront of the business agenda. From basic analytics to
sophisticated visualization. From taking advantage of big data to pattern discovery and sense-making.
Despite many advances, we remain a long way from completely automated discovery and contextual
analysis. Machines are very good at finding patterns, but we should still have human analysts – augmented
by visualization tools – to determine real meaning and value.
In Finding the Face of Your Data, we are building on the foundational elements of previous cycles and
trends, while recognizing the importance of balancing people, data, and computing power to discover
questions that previously couldn’t be answered – or even asked. The goal remains the same: data-driven
decision making, with higher speed-to-value.
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Conclusion
Faithful readers of our Tech Trends reports will find
some familiar topics in these pages. The postdigital
forces have seen extraordinary attention in the past
four years – and each is still in the early stages of
adoption. The book on how each can fundamentally
reshape business is still being written.

Postdigital’s potential can spur both offensive and
defensive responses. On one side lies opportunity
for innovation. On the other, the existential threat
of disruption. Every industry may be affected by
the underlying digital forces. Every market may
be reshaped by their controlled collision.

Although the topics are familiar, the underlying trends
continue to evolve at an astounding pace. Take mobile,
for example. In 2010 the story was about ubiquitous
connectivity and device (i.e., smartphone) advances. In
2011, the focus was on the “app” – and the advent of
the tablet. In 2012, we covered enterprise implications
for prioritization of opportunities, as well as the
operational realities of governing, managing, and
delivering mobile solutions. And now in 2013, we consider
mobile’s place as an utmost strategic priority. The very
notion of “devices” is exploding into near-ubiquitous
connectivity of many physical objects. The fundamental
element of mobile still applies – the innovative idea of
removing limitations based on physical location, and
of a truly untethered enterprise. But the supporting
nuance and details are moving at a rapid clip, making it
paramount for IT executives to keep pace with change.  

Who will lead the charge? The reports of IT’s demise
may be exaggerated, but there is often truth behind
the rhetoric. How will CIOs reimagine their roles in
business strategy? What will the corresponding IT
department look like? One thing is for certain: the
elements of postdigital will play a foundational role.
We close this year’s report with the familiar quote
from futurist William Gibson: “The future is already
here…it is just not evenly distributed.” Our hope is
that the Tech Trends reports will help you discover
the elements of postdigital in your enterprise.
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