
OPERATIONAL DATA:

A Roadmap to 
Value Creation
Realizing the business value of combining 
streaming and historical data



Data growth is running at close to seven exabytes per day; estimates 
are that in three to five years’ time, growth will be closer to 15 to 25 
exabytes per day. Yet many organizations fail to realize the business 
value of their data, lack the tools and processes to collect and analyze 
data more effectively, and do not understand how to calculate its 
return on investment (ROI) potential. 

Why? The sheer volume of data generated 

by most businesses is staggering, and the 

costs of capturing that data, analyzing it, and 

storing it is daunting. Acting on that data in 

real time to make better business decisions 

is well-understood in some industries―telco, 

financial services, ad tech and ecommerce 

are notable examples―but for other 

industries, the path to value and ROI is less 

well understood.

Data is not only an asset, it’s an investment 

with verifiable value. The goal of this paper 

is to help CIOs and their staff answer these 

questions: How can you extract value from 

your data? If it’s a strategic asset―and smart 

companies know it is―can you safely say 

that you’re using data to the fullest extent 

possible? What insights is data providing? 

What happens when data gets to the end of 

its useful lifecycle? Do you know data’s value 

to your organization? Can you calculate  

its ROI?

If you don’t know what data you have, 

don’t know what value it is producing, don’t 

understand the true cost of collecting data, 

and don’t know how much of your investment 

in data is failing to generate a return, this 

paper will provide you with a starting point 

to determine the value of your organization’s 

data, as well as a guide to help calculate 

data’s value and potential ROI. Beginning with 

a basic premise―data is a strategic asset with 

a calculable value―we will demonstrate five 

steps you can take to realize value from your 

organization’s data.

Executive Summary
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IT is ubiquitous, yet it rermains difficult for companies to prove 
their standardized IT resources provide a sustainable competitive 
advantage. We argue that failure can be traced to an inability 
to demonstrate the ROI of collecting, analyzing and storing an 
enterprise’s operational data. 

Why does operational data matter? It’s not just that there’s a lot of data stashed in every 

corporate nook and cranny, nor is it about the volume, velocity, variety, and veracity of data.1 

Those things matter, but if you’re not looking at the value of data―seeing data as currency―

you’re missing the point. Value comes in different ways. It’s not just derived from using 

customer data to figure out who buys what and when. Increasingly, value comes from analyzing 

the growing streams of embedded sensor and machine-generated data. Switch on IoT devices 

and add mobility and data will come at you in torrents.

Data growth is running at close to seven exabytes per day; in three to five years from now, 

growth will be closer to 15 to 25 exabytes per day.2 To put these numbers into context, in the 

first quarter of 2018, the storage industry shipped 98.8 exabytes of storage capacity, enough to 

hold maybe two weeks’ worth of new data.3 With compression, you might be able to stretch this 

to three weeks. But few companies have the infrastructure - on prem or in the cloud - to capture 

and retain every scrap of data. More data is being generated than can be retained.

Companies only capture a fraction of their data because they don’t have to capacity to judge 

how valuable it is. In many cases, they lack the investment in data science expertise to help 

them understand their data. Worse still, they don’t know how to assign an ROI value to their data 

- and make no mistake, data is not only an asset, it’s an investment with verifiable value. The goal 

of this paper is to get us to stop and think for a moment. 

Introduction

Data is the most 
important asset,  
with verifiable, 
calculable value.
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Can you answer these questions: What is your data telling you? If it’s a strategic asset, can you 

safely say you’re using data to the fullest extent possible? What insights is data providing? What 

happens when data gets to the end of its useful lifecycle?4 Do you know data’s value to your 

organization? Can you calculate its ROI?

If you’re not looking at the value of 
data―seeing data as currency―you’re 
missing the point.

If you―like many organizations―don’t know what data you have, don’t know the cost of 

collecting the data, don’t know what value it is producing, and don’t know how much of your 

investment in data is slipping through your fingers, it’s time to do something about it. To 

understand data’s value you need to understand the real costs of collecting it. Let’s start with a 

basic premise―data is a strategic asset, an investment, with a calculable value―and work from 

there to see what steps you can take to realize value from data. In Figure 1, we provide a high-

level roadmap for how to think about data as a strategic asset, the different types of value that 

data can produce, how to control the costs of collecting it, and how to unlock that value. Let’s 

explore this roadmap in more detail.
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Figure 1: Rethinking IT: A Roadmap for Information Technology & Management
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A strategic asset is something that is uniquely yours. It gives you  
an ability to do something nobody else can do. It’s a differentiator. 
You’ll gladly pay to protect it. It has value potential. How does this 
apply to data?

Unlike most corporate assets, you won’t find data listed in the assets section of the balance 

sheet. But you still have the innate sense that you can’t do without data. If you lose it or if it  

goes offline, your business will be impacted. In some cases, the loss or absence of data might 

be a minor inconvenience―like accidently deleting a data file, for example―but your business 

will endure. In other cases, if you lose data at the wrong moment, you’re out of business. The 

U.S. National Archives and Records Administration reports that 93% of companies that 

experience data loss declare bankruptcy within 12 months; 50% of these firms declared 

bankruptcy immediately.5

What makes data strategic and, therefore, valuable is the information or insight that data 

provides to you. If data produces no new insight, it’s not strategic. But you may be able to pool 

data from different sources to come up with new insights that would not be possible if you only 

looked at one data source. Data also has a time dimension. Insights might be of fleeting value 

for a brief period of time, particularly if you need to act quickly on those insights to benefit the 

business; the case of real-time stock quotes is illustrative. Insights can also be gained from 

looking at data longitudinally. Stock analysts wouldn’t amount to much if they only looked at the 

price of the last stock trade and ignored the millions of trades that preceded it. Therefore, it is 

critical to store and maintain complete longitudinal datasets so that all data may be accessed 

for current and future analysis.

Starting Position: Data as a Strategic Asset

93% of companies  
that experience 
data loss declare 
bankruptcy within 
12 months; 50% 
declare bankruptcy 
immediately
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What happens if you decide to capture only a fraction of your data? How would it affect your 

ability to generate strategic insights? Imagine if a stock analyst (or a trading algorithm, as is 

more likely the case today) only looked at 20% of the market and trade data (tick data) crossing 

the tape. Would you still be able to accurately predict stock price movements? Would you be 

able to correlate tick data with data on other traded commodities―like correlating Exxon Mobil’s 

stock price to the price of crude oil―and deduce a cause-and-effect relationship that would 

put more money in your pocket? Without proper sampling, it would be difficult to acheive these 

results. If you’re consistenly capturing and analyzing only a small fraction of your available data, 

you are leaving money on the table. Your data will not be a strategic asset, and your insights will 

lack strategic value. Instead, you will be stuck at a tactical level, and high-level decision-making 

will be more guesswork than data-driven. To unlock the value potential in data, you need to fill 

the gaps in the many flows of data coming into your organization.

You can’t have good insights if you 
consistently analyze only 20% of the 
available data.

Unless you’re incredibly lucky, you’ll miss the one big thing you need to know. You cannot 

randomly sample your data―you need to think about capturing it all.
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Some organizations think that because there’s so much data coming 
at them, they can scale back their data ingestion or indexing and 
move large quantities of fresh data to warm or cold data stores or 
data lakes for later analysis. 

While this might be true for certain ad hoc analyses, having larger complete datasets ‘hot’ at all 

times allows for more robust investigations before making company-defining decisions. With 

all data available, the company can check the results of smaller analyses against the full, more 

granular dataset to confirm results are not biased and that the sample was representative  

of the population. 

This raises the question: How do you know if the variance is small? Maybe if you’re an 

oceanographic research institute, you don’t need to take surface temperatures every second of 

every day to understand weather patterns. Maybe once per hour is enough. But if you’re Disney, 

you care about the flow of people minute to minute through turnstiles at your properties, or 

how many people are in line waiting for particular rides. Disney invested $1 billion in its Magic 

Band technology, so the company clearly feels the insights it gets from its second-to-second 

data is worth every cent, while park visitors also value the technology.6 How, then, does data 

generate value? Figure 2 shows three ways in which data can generate value for organizations. 

Based on the work of Harvard Business School professor Shoshana Zuboff, data can be used 

to automate tasks; to inform and improve the outcomes of decision making; or to transform the 

nature of competition between firms, or some combination of all three.7

End Goal: A High-level View of Value

Figure 2: Sources of Data Value
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AUTOMATION

Automation is a benefit organizations realize when they begin to use data. The goal of 

automation is to cut costs by using data to improve the speed of business or simplfy tasks. 

Examples include Kiva robots racing around an Amazon fulfillment center moving shelves 

to and from picking stations so workers don’t have to walk up and down aisles in search of 

products. Kiva robots use data to decide how best to optimize shelf contents and positioning 

within the fulfilment center.8 The data generated by these robots is sufficiently strategic to 

Amazon to justify Kiva’s $775 million acquisition price in 2012. 

At the automation stage, data is largely transactional unless it has some information value, as 

shown by the section in Figure 2 where automation and information overlap.

INFORMATION

Information represents the ability of data to augment human decision-making. Organizations 

increasingly look to data for this purpose, although they don’t always trust what the data tells 

them. The challenge is that organizations don’t know what they don’t know; organizations see 

what they expect to see. Often, data will tell you something you never expected to see. Human 

reasoning being what it is, we can be quick to dismiss trends based on data, if it runs counter 

to our intuition or past experiences. A human analyst must look at the data and figure out what 

it means; if we don’t like what we see, our inherent biases may tell us the data is wrong. This is 

where you need to allow the data to guide you. In many data science projects, insights revealed 

in the first three to six months will seem obvious. This is not the time to lose interest in the 

project; it’s the time to iterate.

I have heard executives say they don’t need data to tell them what they know in their gut. The 

problem is your gut is often wrong. It’s hard to say the data is wrong. The more data you have, 

the more you can be confident that if the data is telling you something, it’s unlikely to be wrong. 

Data provides a single, verifiable version of the truth.

Take the world of predictive maintenance. Massive amounts of sensor data are used in the oil 

and gas exploration industry to predict potential faults in pipelines, plants, and well heads.9 

Continuous monitoring of pipeline data entails ingesting 2GB of data each day for each mile of 

pipeline. In an era where pipeline spills pose significant health hazards, damage a company’s 

The value of using 
data for information 
purposes is reflected 
in how useful the 
insights are
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reputation, and result in costly lawsuits, it makes sense to continuously monitor this data. 

There are over 72,000 miles of crude oil pipelines in the US alone, meaning that each day, over 

144TB of data must be analyzed.10 This is a lot of data to visualize, so analytical tools help spot 

deviations in the data that can be attributed to spills or infrastructure problems.

Similar predictive insights are feasible when trying to identify potential problems with the 

performance of jet engines, in which a typical flight can produce up to 10TB of incremental 

performance data.11 The value of using data for information purposes is reflected in how useful 

these insights are. Some insights are of fleeting value, but others are truly transformative.

TRANSFORMATION

Transformation reflects the ability of data to change the rules of competition. Examples include 

enabling a new business model, a new organizational structure, or a re-engineered business 

process. Transformation is difficult, so companies look to data to give them an edge over 

competitors. An analysis of clickstream data, for example, enabled Amazon to gain a real-time 

view of consumer spending trends.  

Data-driven companies are the most 
valuable companies in existence today. 

Boston Consulting Group finds that companies on a path to data-driven transformation enjoy 

20%-30% gains in earnings before interest, taxes, depreciation, and amortization (EBITDA) over 

their more traditional gut-driven competitors.12 Data-driven companies ingest more data, and 

more different types of data, than other companies. They are also culturally different. They use 

data to be agile and to make rapid business decisions. They eliminate products long before 

they have visibly reached the end of their useful life. Capital One, for example, eliminated certain 

credit card features well ahead of its industry rivals. The credit card issuer is also not afraid to 

use data to drive product innovation. Other companies like UnderArmour are leading the drive 

in wearable fitness technologies, although even they admit that basing decisions on streaming 

data is not always possible but is getting better over time.13 
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Data-driven companies which expect to use data for automation, 
information or transformation are challenged by the fact that data is 
often distributed across various systems within companies. Relying 
on streaming data is one approach, but when decisions require a 
confluence of real-time and historical data, companies struggle to 
decide which platform is best suited to the task.

When someone is expected to use data to make a decision they need to be in possession of the 

facts, which means data needs to be funneled to a central point and a central decision maker. 

This is where a data operations platform can make all the difference. 

Data operations platforms are particularly well suited to combining multiple sources of 

streaming and historical data. By offering data visualization, data analytics, query management, 

data storage, and data capture capabilities, data operations platforms deliver speed, simplicity, 

and scale. Nevertheless, the cost of ingesting massive amounts of data for real-time decision 

making may deter some companies who fear the cost of storing, indexing, and analyzing 

data will grow in proportion to the volume of data. (See the insert for information on how to 

gain insight on data costs.) Unless there is a clear and compelling case for added expenditure, 

these companies may simply cap the amount of data to be processed. Data operations 

platforms allow these companies to experiment with the data they already have in-house and, 

thus, predict what types of insights would be possible if additional data was included, while 

continuing to collect and analyze fresh streams of data.

How to Get There: Data Operations Platform
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The value of investing in a data operations platform becomes apparent when the visualization 

functions of the system are shared with key decision makers. Analytical capabilities, for 

example, help detect anomalies or make predictions. 

Companies should consistently ask: 
“Who needs to see this data?” to ensure 
insights are available on a dashboard 
for different decision makers, and data 
scientists, to view. 

Decision makers will want to query the data before them. Basic “what if” analysis or simple 

filtering will allow them to drill down into the data to see what is happening. Increasingly, the 

ability of data to drive real-time decision making is contingent on users being able to perform 

their own analysis. Follow up analysis means that data may need to be queried rapidly without 

undue complexity.
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If you could point to one or more possible sources of data that you 
think would be worth looking at, what would you do? 

Maybe you already ingest some data via static data files into a tool like Tableau or PowerBI, 

but have allowed a significant portion of the data to slip through your fingers without further 

analysis because there’s too much data. Maybe you’re skeptical about being able to effectively 

deliver a real-time view of the data or what it might mean to you. Some companies will admit 

they don’t know what to look for; others will admit to being curious. Maybe you want to look 

for insights into cyber threats based on suspicious activity on a cluster of servers to see the 

value of analyzing streaming network traffic. Maybe you are looking for ways to augment your 

workforce, as Amazon has done by using robotics to manage order fulfilment. Maybe you see 

a way to turn your data into a strategic weapon to alter the way your company does business, 

in the same way Netflix and other media and entertainment companies are using data to 

understand more about what consumers are watching. 

As I discovered through a series of case studies with colleagues at the Center for Information 

Systems Research (CISR) at the MIT Sloan School of Management, there are three ways to 

monetize data: selling, bartering data for something such as industry insights (this is common 

in the retail sector), or wrapping data around a product or service, as Nest has done with 

its remote thermostat, door locks and other connected devices.14  In the case of machine-

generated data, it’s important to decide how to monetize it directly, rather than by selling it or 

bartering it for something else.

A Path Forward for Generating ROI in Data Operations

There are three ways 
to monetize data: 
selling, bartering data 
for something such 
as industry insights 
(this is common in 
the retail sector), or 
wrapping data around 
a product or service
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Let’s think about how you might wrap data around a product or service to deliver automation, 

information or transformation benefits. 

What steps should you take to turn this aspiration into reality?

DEVELOP A DATA-DRIVEN CULTURE

Data-driven companies don’t rely on one-off insights. They foster an organizational culture open 

to continuous improvement and data-driven experimentation. They accept there will be times 

when data fails them, telling them things they may already know or that are inconsequential. But 

this doesn’t stop them from trying to push ahead with new uses for existing data, or developing 

new types of data. Their ultimate goal is to create a culture where people automatically gravitate 

to data to answer key strategic questions. Companies know they must question gut instinct, 

because if you react based on instinct alone, you’re likely to be wrong.

ASSESS YOUR DATA NEEDS

If you’re like most companies, you don’t know where to begin. The path from data to insight to 

action can prove daunting. In part, that’s because companies have yet to obtain a clear picture 

of what data they have access to and what data they might like to have. If you have a data 

steward or someone in charge of data governance, go talk to them because they know where 

data is being generated, whether it’s being captured or retained, and who owns it. If you do 

not have a data steward or a head of data governance and you aspire to be more data-driven, 

you’ll need to consider building up a data inventory. Where do you see opportunities for data 

streaming? What questions do you think more data or better data could answer? Start by 

reviewing data that is easily accessible. Learn as you go along.

FIND THOSE WHO WILL BENEFIT FROM DATA-DRIVEN INSIGHTS

Why do data analytics initiatives fail? In addition to technical issues, one of the reasons why 

companies fail to act on their discoveries is a failure to communicate the right message to 

the right person at the right time. Insights can be lost in aggregation, meaning that insights 

that come from looking at granular data can, when aggregated with other data, lose their 

value. Rather than looking at all network traffic, for example, can you focus on something 

more granular? You also need to ask who would be most surprised or shocked at the insights 
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generated by data. The unfortunate reality is that we all live and work in silos. If it doesn’t directly 

concern us, we may not care to know. A cybersecurity czar is not likely to know what to do 

with streaming data that speaks to the performance of banner ads or clickstream data, but a 

marketing manager will be all over it. If you are going to use visualizations to help communicate 

insights distilled from data―and you should use dynamic data visualizations by building 

dashboards that can be customized to different users―you need to get these dashboards in 

front of the right people and allow them to query and customize their data visualizations.

FOSTER INTERNAL DATA-SHARING PARTNERSHIPS 

“It’s my data. I own it, and I get to say how it’s used,” is a phrase I hear often from companies 

that build barriers against sharing data with other people at the same company, even when it 

is perfectly legal to share. Why would a warehouse manager need to share data with people 

in marketing? Why would I combine data on set top box performance with service call data? 

Research I conducted in more than 120 Australian, German, and U.S. companies confirms 

that sharing data between strategic business units and between business units and corporate 

entities leads to higher firm performance. Keeping your data to yourself makes it much harder 

for firms to realize their strategic goals, especially if those goals are in the area of customer 

satisfaction or product leadership. You can learn novel things when you pool streaming data 

from different sources. There may not be a direct causal link connecting these data pools, but 

you’d be surprised at what you can learn. So, start sharing. Compare notes with others in your 

organization. Partner with individuals in other business functions to share data and insights.

DEVELOP A DATA OPERATIONS PLATFORM

Given the volume, velocity, variety, and veracity of data you are likely to encounter, it’s unlikely 

that visualization alone will be sufficient to generate deep insights. Having the ability to run 

data analytics in real time is important for companies looking for trends, patterns or anomalies 

in their data. Having a data operations platform will allow you to stream and ingest multiple 

sources of data, and to layer over that various data analysis models to reveal trends that 

machines are inherently good at finding. Interpretation will still be left to humans, however, 

unless―as happens with algorithmic trading―algorithms are allowed to make decision based 

on what the data is telling them.
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The path to becoming a data-driven company is not easy. For those 
who make it, research shows the benefits, and returns on investment, 
are significant and enduring. 

Data can be strategically transformative, but it can also be much more direct in its impact, for 

example, helping firms to automate processes or augment decision-making. Whatever benefits 

you seek from data, know it can be hard to succeed if your company ignores more data than 

it retains and analyzes. Your ability to use data to the fullest means benefits―and ROI―accrue 

when you capture, analyze and visualize all of your data, rather than being selective with what 

you capture. Look at leading companies today and find one that is not driven by data. 

We’re not going back to a time when there was less data. IDC and other analyst forecasts 

should scare you, because a massive data storm is on the horizon. We know it’s coming, we can 

already feel the outer bands which are swamping us with data. Data is our future… so get ready.

Conclusion
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INSERT

WHAT DO YOU KNOW ABOUT DATA 
MANAGEMENT COSTS?
If, like most organizations, data management costs are subsumed within 
operating expenses (OpEx), you might have a basic appreciation for how 
these costs change over time based on changes in the volume of data. 

OpEx is already running in the region of 70% of your IT budget so it’s not leaving much room 

for strategic investments. If your business partners are pushing you to use data to drive 

strategic insights, your immediate reaction may be to think in terms of more servers, more 

disk space, more staff, more licensing costs, more admin overhead, etc. But do you know 

what your data TCO is? Some IT managers say the falling cost of disk space makes TCO a 

moot point―it’s zero, they argue―but they are wrong. For every dollar spent on disk, you’re 

probably spending three to four dollars on other things. You know how much it costs to run 

your car, to heat or cool your home, to pay for contract labor per day, to train your employees, 

etc. But if your data is strategic, you should know how much it’s costing you and whether 

you are getting a fair deal. If you could consider data management costs, what things 

would figure in your calculations? What things might you miss? To help you get started, we 

have developed a follow on white paper that looks in detail at data management costs and 

at what should go into a TCO calculation. The point of this TCO calculation should not be 

accuracy necessarily. Instead, it should drive a conversation to help you better understand 

how costs behave. You know how your cost of owning a car is influenced by car repairs, fuel, 

insurance, etc. Knowing this can change how you drive. Why should data management be 

different? Knowledge is power - know what you’re paying for and how data management 

costs are structured.

For more information on how to think about TCO and data management costs, watch for the 

Devo white paper: “A TCO Analysis of Data Management Costs”.
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