IBIMA Publishing
Communications of the IBIMA

http://www.ibimapublishing.com/journals/CIBIMA/cibima.html

Vol. 2015 (2015), Article ID 561648, 13 pages
DOI:10.5171/2015.561648

Research Article

Data Assessment Model for Strategic
Management

Mikko Kontio, Maija Marttila-Kontio and Virpi Hotti

University of Eastern Finland, Finland

Correspondence should be addressed to: Mikko Kontio; mikko.kontio@uef.fi

Received date: 7 April 2015; Accepted date: 10 October 2015; Published date: 8 December 2015

Academic Editor: Ah-Lian Kor

Copyright © 2015. Mikko Kontio, Maija Marttila-Kontio and Virpi Hotti. Distributed under Creative

Commons CC-BY 4.0

Abstract

A data-oriented culture enables new ways of building competitive advantage, but also requires
new type of managerial skills. Despite of fast-growing attention to data assets, there are very
few managerial tools for the purpose. In this paper, we propose a new data assessment model
for strategic management. The model makes the organization’s analytical capabilities and
development needs transparent. The model consists of three phases and uses an easily
communicated four-field model for mapping existing data and discovering new possibilities.
The model helps to identify what datasets the organization could use in analytics and to assess
them according to their strategic importance. Therefore, organization’s development resources
can be targeted effectively. The relevancy of the model was discovered during empirical studies
with regional organizations on business analytics maturity.

Keywords: business analytics, strategic management, structured data, unstructured data,

business intelligence

Introduction

With the recent attention to the possibilities
of data (Chen et al, 2012; Gopalkrishnan &
Steier 2012; Isik et al,, 2013) and with Big
Data igniting “the management revolution”
(McAfee & Brynjolfsson 2012; Bughin et al,,
2013), organizations have been forced to
reconsider their use of data and business
analytics in strategic management, especially
on building a competitive advantage (Porter

1985; Kaplan & Norton 1996; White 2004).
Analyzing data can improve the success rate
of any of the three generic strategies Porter
identified: in cost leadership, data analytics
can improve efficiency and find alternative
ways for implementation; in differentiation
data outside the organization plays a key role
as the organization tries to identify where
the best profits are in the long term; and in
focus data can reveal interesting segments
and industries.
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Managers are now pressured to build data-
oriented management systems to make sense
of the enormous amount of data (Kiron &
Shockley 2011). Studies have shown that the
challenge of building a data-oriented culture
is not technological, but managerial and
cultural (Barton & Court 2012; Kiron &
Shockley 2011; Kiron et al, 2012). A data-
oriented culture supports and guides the use
of analytics. It is not enough to simply have
the data, people and tools - an organization
also needs strong cultural commitments to
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Shockley 2011). A data-oriented culture
consists of using data and analytics as a
strategic asset, having strong support from
management throughout the organization,
and having the results of the analytics (the
insights) available to the right people at the
right time. Furthermore, being able to build a
competitive advantage with analytics, an

organization should also have strong
information management and analytics
expertise.
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Figurel: the process view of data, analytics, strategic management, and the organization’s
environment

Several authors suggest taking a data-
oriented view to strategic management
(Kiron & Shockley 2011; Davenport 2013;
Barton & Court 2012). According to Kaplan
and Norton (2004) strategic management is
an iterative cycle of strategy formulation,
strategy implementation and strategy
evaluation. Furthermore, Lamb says that
strategic management is “an ongoing process
that evaluates and controls the business and
the industries in which the company is
involved; and then reassesses each strategy
regularly to determine how it has been
implemented and whether it has succeeded”
(Lamb 2008). There are several management
systems based on the cycle of planning,
executing, analyzing and making changes,
ranging from Deming cycle to Balanced
Scorecard (Deming 2000; Kaplan & Norton

1996). The goal of successful strategic
management is often to build a sustainable
competitive advantage to protect the future
earnings of the business (Porter 1985).
Business Intelligence & Analytics are the key
elements of a data-oriented management
system in the process of interpreting data

(Fig. 1.).

By combining theories on strategic
management, process improvement, and
data-oriented culture, we present in this
paper a model for systematically assessing
organization’s analytical capabilities. The
model helps an organization in four ways:
first, by recognizing how well the
organization exploits all types and kinds of
data available inside and outside the
organization; second, how well the
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organization uses that data; third, how the
organization can continuously improve to
bridge the gap between its strategic needs
and the current analytical capabilities; and
fourth, how to bind the data, current
situation and improvement planning with the
strategic needs of the organization.

Data is an asset that is defined to be
"anything that has value to organization",
and types of assets are included as follows
(ISO/IEC n.d.): "a) information (knowledge
or data); b) software, such as a computer
program; c) physical, such as computer; d)
services; e) people, and their qualifications,
skills, and experiences; and f) intangibles
such as reputation and image". In business
information infrastructures, data lies in
different kinds of data storages or file
systems, and it is created and maintained via
applications (such as sales management,
project management, support system, etc.).
The applications contain one or more
datasets that are collections of data
(Wikipedia 2014).

Traditional  organizations mostly use
structured data that is managed by the
organization in their own or hosted
applications. However there's a vast amount
of data that does not fit in this category and is
not used in analytics. Such data could contain
vital information about the organization's
products, processes, customers, competitors,
and partners, and market trends. As can be
concluded from the previous and in Fig. 1
data lay the foundation for business
analytics, and further, for strategic
management. Because data have quickly
grown in volume, velocity, and variety it can
be challenging to recognize the most relevant
data for organization. For noticing essential
from the big picture, data have to be
categorized in a modern way and the
organization must have capabilities to
analyze it.

Park & Song (2011) identify the two most
used categories of data; structured and
unstructured. Bitton (2006) also lists these
two categories and identifies that their users
have different interfaces to them: Business

Intelligence for structured and Search for
unstructured data. Li et al., (2008) use three
categories, structured, semi-structured, and
unstructured, as the basis of their keyword
search method. One step further, (B. Park &
Song 2011) divide data into structured (i.e.
relational form) and unstructured (i.e. text)
forms that are acquired from inside or
outside the organization.

Another way to categorize data is the access
to the data. The availability of open data,
both form public and private organizations,
has increased over the past few years
(Eberius et al., 2012). In Europe, the EU has
launched an Open Data Strategy for Europe
expecting a high boost on EU's economy
(European Commission n.d.). As a
consequence, several governments and
public agencies are driving open data
wherever legally possible (Zuiderwijk &
Janssen 2012). However, making data open is
not only for public organizations, as
platforms based on crowd-sourced data
collection also publish open data (Socrata
n.d.). Platforms for collecting, accessing and
distributing open data have also emerged -
even open data games have been proposed
(Friberger & Togelius 2012; Socrata n.d.).
Clearly, as a contrast to open data, there is
also closed data to illustrate data available
only to a certain organization. As a third
category between open and closed data, is
data that can be bought - we call this priced
data.

Data can also be categorized based on its
origin: where and by whom it was created or
collected. Internal data is created by the
organization, even though it would locate
outside the organization’s premises on a
hosted platform. External data is created by
someone else, and access to it is either free or
it can be purchased from data vendors
(Infochimps  2014;  Microsoft  2013).
Reference (Petschulat 2010) discusses
different kinds of external data and also the
risks on using external data. Table 1
summarizes the existing categorizations of
data.
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Table 1: Prevailing Categorizations of data

Categorization | Values
Structured
Semi-structured
Unstructured
Closed

Access Open

Priced

Internal
External

Structure

Origin

The paper is organized as follows. In Section
2, the first phase of the model, application
listing, is introduced. In Section 2, the model
and its three phases are introduced. In
Section 3 we present the discussion of the
paper. Finally, Section 4 concludes the paper.

Data Assessment Model

The data assessment model provides a quick
and easy way for an organization to
understand the variety of data available to it.

The assessment can be done by a group of
people (or just one person) who are familiar

\\

L 0000 /.

with different applications used around the
organization. The model identifies what
datasets the organization can use in analytics
and to assess the datasets according to their
strategic importance and the organization’s
level of analytical capability. For example
non-technical people may learn that a single
application contains more than one datasets
and they may discover existing interesting
datasets that are not yet used in analytics.
The data assessment model contains three
phases (Fig. 2.).

\\\
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g . ey -
—/

#

Figure 2: The three phases of the data assessment model

In our model we use a two-dimensional
template for identifying datasets of different
kind: internal and external, and structured
and unstructured (Fig. 3.). We chose to use
the term unstructured, instead of separating
structured, semi-structured and
unstructured, simply for the sake of clarity.
The phases of the process are introduced in
the following subsections.

Phase 1: Application Listing

The first phase of the model is to list all
internal and external applications and place
them in the empty boxes on the left side of
the template (Fig. 3.). It is easier to start by
looking at applications rather than datasets,
as one application can contain several
datasets. The rule between internal and
external is in the ownership of the data; so a
hosted application, although located outside
the organization is internal as the
organization owns the data.
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STRUCTURED

UNSTRUCTURED

INTERNAL

EXTERNAL

Figure3: The template for identifying business applications and their datasets.

Internal data covers all data that are
managed by the organization itself. This
category contains, e.g. all databases, IT
systems, file systems, portals and emails used
by the organization that are not available to
any other organization without special
arrangements. From analytics and IT
management point of view, this category is
the most typical category, and existing
methods and processes tend to cover only
this kind of data. Typical applications using
and producing data in this category are
customer service management (CRM),
enterprise resource planning (ERP), sales,
marketing, customer self-service,
applications and portals.

External data have its origin outside the
organization. Bigger organizations have used
external data for a long time and external
data have a well-established part in their
analytics workflows (Petschulat 2010). Such
external data include securities data,
corporate information, credit risk data, and
address/postal code lookup. There are also
new external data sources - such as social
media, retail sales, web trends, weather,
government, and competitive intelligence
services - that can offer exiting new
possibilities to advanced analytics. Open data

fall in the external category. In some cases, an
organization can download an open dataset
and then use it as it was their own, and in
some cases there are service providers that
offer the data via APIs or widgets and make
using that data easier. As an example, anyone
can download the data from
OpenStreetMaps, but since hosting and then
using a large dataset is not easy, there are
companies that host the map data and make
it easy to build map-based services
(OpenStreetMap 2014; CloudMade 2014).

There are several ways to integrate internal
and external data. The elementary way to get
the external data, and also very common in
the past, is to download a flat file over HTTP
or FTP (Petschulat 2010). Recently data
providers and content providers have
brought more flexible ways to access the
data, such as, web portals, Web Services, and
REST services.

Phase 2: Dataset Identification

The second phase of the model is to identify
datasets contained by the applications and
place them in the structured and
unstructured  boxes  accordingly. For
example, a customer relationship

Mikko Kontio, Maija Marttila-Kontio and Virpi Hotti (2015), Communications of the IBIMA, DOI:

10.5171/2015.561648



Communications of the IBIMA

management application (CRM) might
contain the following (internal) structured
datasets: accounts, sales funnel, and contacts;
and the following unstructured datasets:

sales meeting memos and sales emails. Fig. 4
contains an example of the applications and
datasets of a small software product firm.

Credit check
Post/mailing
Twitter

STRUCTURED UNSTRUCTURED
INTERNAL
CRM Sales accounts Sales meetings
Sales funnel Sales emails
Contacts
ERP Projects Project memos
Helpdesk Support tickets Support ticket texts
Web server Web logs
EXTERNAL

Credit check decisions
Package trackings

Twitter mentions

Figure 4: An example of the applications (on the left) and their datasets (in the four-field) in
a small software product firm.

Structured data are stored in a structural
format that makes it easy for the user to
know the format and meaning of the data. In
most cases the meaning of the data is not in
the database, but in the documentation or in
the software that uses the data. Structured
data can be defined as having a data model
(Redman 2008) and typically locating in a
relational database.

Unstructured data do not have a data model
that would describe how the data are
formatted or what the content of the data is.
Unstructured data are typically free-form
text, audio, images, videos, web pages,
documents or other binary data. Some
unstructured data, for example log files, can
have a seemingly steady format, but still the
analytics tools made for structured data
cannot be used to analyze it.

It is important to understand that one data
source, for example a CRM application, can
have both structured datasets and
unstructured datasets: structured data as

records of accounts and sales cases, and
unstructured as memos, emails, and attached
documents. This is very often the case with
large external data providers. Some data
providers, such as Facebook and Twitter, can
be considered to have several kinds of data,
some of it structured and some unstructured.
For example, with Twitter API a developer
can search for users and receive a collection
of user objects (Twitter n.d.). This would be
considered structured data. The developer
can also search for tweets or connect to the
stream of all tweets and thus get
unstructured data.

Phase 3: Data Assessment

The third phase of the model the assessment,
in which all the discovered datasets are listed
and their location, structure, and source
application are described. Fig. 5 contains the
listed datasets for the example introduced in
Fig. 4.
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Level of |Strategic

Dataset Location |Structure Application |capability |importance |Gap

Sales accounts Internal  Structured CRM 4 4 0
Sales funnel Internal  Structured CRM 6 8 2
Sales meetings Internal  Unstructured CRM 2 4 2
Sales emails Internal  Unstructured CRM 2 4 2
Contacts Internal  Structured CRM 2 2 0
Projects Internal  Structured ERP 4 4 0
Project memos Internal  Unstructured ERP 2 4 2
Web logs Internal  Unstructured Web server 2 4 2
Support tickets Internal  Structured Helpdesk 4 4 0
Support ticket texts  Internal  Unstructured Helpdesk 2 4 2
Credit check decisions External  Structured Credit check 2 4 2
Package tracking External  Structured Post/mailing 2 4 2
Twitter mentions External  Unstructured Twitter 2 6 4

Figure 5: An example of listed datasets with their attributes, capabilities, strategic
importance and the gap between capability and importance

Then each of the datasets is assessed according
to the level of anaytical capability the
organization has to that dataset, and to the
strategic importance of the dataset. The level
and the importance are integer values between
zero and ten. Fig. 6 contains reference values

for determining appropriate values for both the
level of capability and the strategic importance.
The structure of the capability-importance
assessment is lightly based on the Resources
and Capabilities model by Grant (2008).

Level of capability: Are we able to...

Strategic importance: We need to...

No capabilities

... capture data?

.. list, group, and summarize data?
... find patterns and reasons?

.. make predictions?

00 O BN O

... optimize between scenarios? 10

Strategically unimportant

... see what we have?

... know what happened?

.. understand why did it happen?
.. reason what is likely happen?
.. rationalize what should be done? 10

00 b N O

Figure 6: Reference tables for level of capability and strategic importance

The result is a list of categorized datasets,
marked with strength of capability in
analytics, their strategic importance, and
strategic needs. If the strategic need column
is greater than zero, there is a strategic need
to develop analytical capabilities for that
dataset. This is indicated by the Gap value in
Fig 5. An organization can sort the datasets in
descending order by the Gap value (i.e.
strategic needs) and focus on improving as
many as they can. Finally we can bring the

gap values from the table in Fig. 5 to the four-
field model and get an easily communicated
version of the strategically important
development needs (Fig. 7): the higher the
gap value is, the bigger the difference
between current capability and strategic
importance.
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STRUCTURED UNSTRUCTURED
INTERNAL
CRM Sales accounts Sales meetings (2)
Sales funnel (2) Sales emails (2)
Contacts
ERP Projects Project memos (2)
Helpdesk Support tickets Support ticket texts (2)
Web server Web logs (2)
EXTERNAL
Credit check Credit check decisions (2)
Post/mailing Package trackings (2)
Twitter Twitter mentions (4)

Figure 7: The final view of the datasets together with the gap values indicating strategically
most important development needs. The higher the gap value is, the bigger the difference
between current capability and strategic importance.

Discussion

Models, like all tools, have a learning curve.
The data assessment model was built to be as
self-explaining as possible. To make it even
easier, some samples of the contents and
formats of the data in different categories
were also listed. The proposed model should
be easy to understand, and tying it to the use
of analytics and strategic management makes
it a good tool in discussions between analysts
and management. With the model it is easy to
quickly learn and show what data is utilized
currently and what more could be used if
captured, processed, downloaded, or bought.
The model might also be a valuable tool in
justifying development projects on analytics
and data integrations.

The model can be used in brainstorming as a
simple four-field drawn on a flap board. The
results of these brainstorming session can
however be further processed to tie the
organization’s current data utilization to the
strategic needs of the organization and to
understand what are the most significant

improvement projects. With the model it is
easy to discover for example that text mining
on external unstructured data requires a
different set of capabilities than numerical
reports of internal structured data.

Unique internal data analyzed together with
external data can be a great source of unique,
hard to copy, analytical findings. Therefore,
combining them in analytics together with
good analytical capabilities creates new
possibilities to build a competitive
advantage. The amount of internal data and
the analytical knowhow plays a significant
role in how long a company can maintain this
competitive advantage over time. However,
the technical process of utilizing data from all
four categories of the model does require a
lot of experience in understanding and
managing the risks of data quality and
availability.  Several researchers have
identified the problems of external and
unstructured data when used with
traditional business intelligence; for example,
structural elements have been added into the
chat application of the customer service to

Mikko Kontio, Maija Marttila-Kontio and Virpi Hotti (2015), Communications of the IBIMA, DOI:

10.5171/2015.561648



Communications of the IBIMA

improve the use of the chat transcripts (Wu
et al, 2012). Petschulat (2010) lists
unpredictable delays, data anomalies,
schema changes, and semantic data changes
as challenges of using external data sources.
The method of taking data from publicly
available web sites as a basis for competitive
intelligence, and then  automatically
generating reports is very risky, as the
format and availability of the data can change
without notice (Petschulat 2010).

While doing a parallel study collecting
primary data on the maturity of business
analytics in regional organizations, we used
the structure of the data assessment model
as a tool to measure how well organizations
used different kind of data. We found that
most organizations begin with one or few
internal structural datasets, and then added
external datasets to their analytics workflow.
After utilizing external structured, some
organizations had proceeded to utilizing
internal unstructured data. In our regional
study we found no organizations utilizing
external unstructured data, which was often
referenced as the most challenging kind. The
organizations explained that it was easier to
use existing analytical capabilities on
structured data than to build new capabilities
required for the analytics of unstructured
data. Thus using external datasets was an
easier step forward than analyzing
unstructured data.

Conclusion

In this paper we proposed a new data
assessment model for strategic management
that makes the organization’s analytical
capabilities and strategically important
development needs transparent. The model
contains three phases: first the applications
are listed, then the datasets contained by the
applications are identified, and finally the
datasets are assessed according to the level
of the organization’s analytical capabilities
and its importance from  strategic
management point of view. The model uses
an easily communicated four-field template
for mapping data as Internal/External and
Structured/Unstructured. The main benefit

of the model is to guide in identifying what
datasets the organization could wuse in
analytics and in assessing the datasets
according to their strategic importance.

There are several interesting possibilities for
future work. As one of the future work, we
aim to expand this model by adding another
model to manage the development of
organization’s analytical capabilities. This
future work would focus on developing
strategically important capabilities (data,
tools, and people) and tying their
development into strategic management.
Another future work involves a parallel study
on business analytics maturity in regional
organizations. That research focuses on
building a modern maturity model for
business analytics and using the maturity
model in a field-study on the maturity of
business analytics in regional organizations.
We are planning on combining the model
proposed in this paper, the parallel study on
business analytics maturity, and the model
on developing analytical capabilities into a
data asset management framework. The
framework would offer a comprehensive and
simple tool for managing business analytics.
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