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The purpose of this study was to create a data management plan, which would address
issues related to data management at the PC Factory activity within the Saint-Gobain
Technology Services Nordic & Baltic (SGTS NB) organization. SGTS NB is an internal IT-
service organization within the global enterprise Saint-Gobain, which deliver infrastructure
services for the local Saint-Gobain companies in the Nordic & Baltic region and the PC
Factory is a dedicated SGTS NB team, focused on delivering premium PC life-cycle
services. The need for data management was identified before the study, but the necessary
means and tools were missing. It was decided that the study was needed to find a solution
for the issues faced and hence was the study commissioned by SGTS NB.

The current state of the PC Factory data management was investigated by using both
gualitative and quantitative methods. The qualitative research consisted of six in-depth
interviews with relevant stakeholders while the quantitative research consisted of a customer
survey, which was addressed to a total of forty-six recipients. Issues were found in four areas
of the current data management process, and the issues were related to missing skills,
policies, reports, and current heavy manual processes. Best practices were found from
available knowledge which identified the means and tools for solving the issues identified
during the current state analysis phase.

The outcome of this thesis is a data management plan, based on the best practice, which
address the data management issues within the PC Factory. The data management plan is
targeted for a specific business problem, but it is written in a way which makes it possible to
replicate, with modifications, to other parts of the organization. The data management plan
addresses the six activities discovered during the analysis of the best practices, in addition
to the data maturity assessment, which as a whole cover all aspects of the activities needed
for working data management. A detailed action plan is prepared, as an appendix to the data
management plan, to ensure a successful implementation of the data management plan.

It is agreed within SGTS NB that the data management plan will be facilitated within the PC
Factory, as the benefits for the organization are clear and beneficial. The work will start in
Q1-2022 and is estimated to be completed by the end of year 2022. By implementing the
data management plan the PC Factory will be in control of data, will be able to utilize data
better, and will be able to continue the development of data analytics to support the
organization digital transformation in the future by continuing to build upon the data maturity
presented in this thesis.

Keywords Data management, Data Management plan, Data analytics,
Data
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1 Introduction

Data is digitalized information which is presented to any user through a data source. A
data source can be any form of source providing the data as files, databases, web or
streaming data (Talend, 2020). The various types of data and data sources are
complicated to manage, and this is where the data management plan will assist the

company to capture and help to utilize the data.

This thesis studies data management and develops a data management plan to help the

case IT department to get in control of the data.

1.1 Business Context

The case company of this thesis is Saint-Gobain Technology Services Nordic & Baltic
(SGTS NB). Saint-Gobain is a multi-national corporate which has activity in 70 countries
with 171.000 employees. Saint-Gobain operates in multiple industries with a focus on
wellbeing of people. As presented in its website,

fSaint-Gobain designs, manufactures and distributes materials and solutions which
are key ingredients in the wellbeing of each of us and the future of all. They can be
found everywhere in our living places and our daily life: in buildings, transportation,
infrastructure and in many industrial applications. They provide comfort,
performance and safety while addressing the challenges of sustainable construction,

resource efficiency and climate changeo(Saint-Gobain, 2020).

The regional scope of Saint-Gobain Technology Services Nordic & Baltic (SGTS NB)
covers seven countries including Denmark, Estonia, Finland, Latvia, Lithuania, Norway,
and Sweden. The corporate structure consists of 40 legal companies spread all over the
seven countries whereas the holding company Saint-Gobain Nordic A/S is in Denmark.
Industries covered in the region are construction products, flat & automotive glass, and
abrasives. Saint-Gobain has a total of 650 sites in the region and these sites consists of
offices, plants, shops, and warehouses. The Group has a total of approx. 13.000

employees in the region using over 10.000 PCs.
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The case organization of this thesis is an internal IT organization delivering IT
infrastructure services for Saint-Gobain Technology Services Nordic & Baltic (SGTS NB).
The PC Factory is a SGTS NB internal service delivery team, and it is belonging to the
User & Site Support department providing IT support services to the customers. The PC
F a c t adleysdodeliver premium PC related life-cycle services for the SG entities. PC
life-cycle services include PC purchasing & invoicing, management of a local PC stock,
PC imaging & installation, PC logistics, IT equipment recycling and reporting.

1.2 Business Challenge, Objective and Outcome

Currently, the services by the case company are delivered by using three suppliers
covering equipment manufacturing, logistics and recycling services. There are also two
internal departments supporting the activity which are Finance and the ERP Competency
center. The case company is providing tools and systems for the service delivery. All
these different stakeholders generate data within their systems and services which is

provided to the SGTS NB’s PC Factory in various formats.

The challenge faced by the case company is unidentified and unused data. Lack of
control of the data means that the business does not know what data is available and
from where it is generated which has business consequences. The lack of data control
leads to the lack of insight during decision making that, in turn, might lead to poor
decisions or even decisions made on false information or individual assumptions.
Detailed reporting i that is currently missing i would support the decision making and
give transparency for decision makers, internal customers, and internal auditors when
the activity is audited. Unidentified data means that there are data sources which are
generating data,but t he dat a i sThétonseguende ofithes is thatgatau s e d .
is often extracted ad-hoc and treated manually which means that a lot of manual work in

the process and leads easily to human errors.

To fix this problem, the case organization needs to better control the data, which is not
possible without a proper data management plan. Such a plan needs to be developed in
order to stay in control of each part and detail of the delivered services and comply with
the case company’s rules and guidelines but also to be transparent toward the decision

makers and internal customers, so that they can rely on the internal service provider.
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Accordingly, the objective of this thesis is to develop a Data Management Plan for
reaching an acceptable level of descriptive data analytics. The outcome of the thesis is
a Data Management Plan.

1.3 Thesis Outline

The scope of this thesis is to develop a data management plan for reaching an
acceptable level of descriptive data analytics for SGTS NB’s PC Factory. This thesis will
cover the research of practices in use but respecting the case company’s internal rules
and guidelines. For example, the case company restricts usage of certain solutions,
systems, or processes due to security risks and this must be respected. The
fundamentals of data management will be introduced in this thesis and the final data

management plan will be built upon the findings taking the restrictions into account.

This thesis is written in seven sections. Section 1 is the introduction giving the
background and context to the thesis. Methods and materials are described in Section
2. Section 3 is dedicated for the current state analysis of data management and data use
in the case company. Existing knowledge and best practice are presented in Section 4.
Section 5 presents an initial data management plan is co-created with the key
stakeholders based on the findings from Sections 3 and 4. The data management plan
is presented to the company stakeholders for validation in Section 6. Section 7 is
dedicated to an executive summary and wrap up of the thesis, but here are also next

steps and recommendations presented.
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2 Method and Material

This section describes the research approach and research design, and data collection

methods used in the study.

2.1 Research Approach

The research approach and methods tell the reader how the research is carried out.
There might be different answers to the question what research is. In the end, research
is about making diligent searches, inquiries, investigations or even experiments to

discover new facts or findings (Adams et al., 2014: 1-2).

First, in terms of the research family, applied research differs from basic research as it
used to answer specific question which might be a real question, problem, reasons for
failure or success, or gaining a better understanding of the topic (Sreejesh et al., 2014).
Applied research is defined by Adams et al. (2014) as f o | Applied sesearéh is
conducted when a decision must be made about a specificreal-l i f e p (Adamd ee mo
al., 2014: 7).

Second, there are also different research methods to choose from, fitting different needs
and targeting different research problems. Quantitative research methods are used for
guantitative measurement which means usage of statistical analysis and metrics.
Collection of data can be done through surveys and questionnaires. Qualitative research
methods are based on qualitative data collection and non-numerical analysis of data
aimed at the exploration and understanding of how the respondent experiences reality
(Adams et al., 2014: 6). Even a mix of these research methods can be used to get a

better and wider research result.

Third, as for the research strategy, case studies and action research are the most typical
strategies for business research. Both, case studies and action research aim at exploring
contexts and stakeholders, and participants points of views, or doing observations in the
natural circumstances of the case which is being studied. For case studies, as well as
for action researchers, it is important to interpret the data in the context related to the
case (Simons, 2014: 5). One of the most typical research techniques for both the case

study and action research is an interview. Interviews, especially semi-structured and
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open-end interviews, give room for both questions and open discussion and pragmatic

elaboration on topics instead of keeping to a structured interview (Leavy, 2014: 286).

In this thesis, a qualitative case study was selected as the research approach as this
research approach fits the subject of the thesis. Qualitative data will give the necessary
input for identifying the problem, while the case study approach will also ensure the use
of theory on how to solve it. This case study will take other cases in consideration during
the research phase. Interviews will be the primary data source for this thesis, especially
semi-structured interviews. The interviews will be documented using field notes.
Additionally, the thesis will organize a workshop with stakeholders and a customer

survey in relation to investigating and improving data management.

2.2 Research Design

The research design of this thesis consists of five steps. Figure 1 also shows the data
sources and outcomes in each step.

As shown in Figure 1, the thesis contains five consecutive steps, and the steps are shown
in order of the research process in the thesis where the previous step builds the
foundation for the following step. The research design steps are supported by three
different data collection phases where each data collection phase is named Data 1, Data
2, or Data 3. These data collection phases are inputs for the steps which then generate

the outputs, as shown in Figure 1 below.

Figure 1 below shows the research design of the study.
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OBJECTIVE

To develop a Data
Management Plan

CURRENT STATE ANALYSIS OUTCOME

Report on current status,
identified problematics &
unsatisfied customer demands

Analysis of current situation,
data flows & problematics

EXISTING KNOWLEDGE OUTCOME

1. Data Management
2. Data Analytics Conceptual framework
3. Data Maturity Models

BUILDING THE PROPOSAL OUTCOME

Creating a Data Management Plan Data Management Plan draft

DATA 3

VALIDATION OF THE PROPOSAL OUTCOME

Feedback & validation of:

The Data Management Plan Uiz EEm e HEm

Figure 1. Research design of the thesis.

As seen from Figure 1, the first step sets the study objective after which the current state
is analyzed in step two. The current state analysis is based on Data 1 collection which
mainly consists of stakeholder interviews but also includes a customer survey as well as
the internal documentation review. The intention with this step is to identify the current
problems, identify where the department is lacking data management, and unsatisfied

customer demand.

The third step of the research design is allocated for exploring existing knowledge. It
looked into the knowledge and best practice currently available on developing data
management plans and selected those elements that are most relevant for the study and
can possibly be included in building the data management plan. The outcome of the third

step is a conceptual framework for building a data management plan.

The fourth step is focused on building of the data management plan proposal. Data 2
collection, together with the outcome of step 3, will generate input for the creation of the
proposal and the outcome of step four will be the initial draft of the data management
plan. Data 2 collection will include interviews documented in field notes. The proposal is
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based on both, the results of the current sate analysis as well as selected best practice

and input collected from the organization stakeholders and employees.

The fifth step is the final step of the research design. Step 5 is validation of the proposal,
meaning validation of the data management plan. Data 3 collection will include interviews
with key stakeholders. These validations are conducted by interviews and tracked by
field notes, in the same manner as Data 1 and Data 2 collections. The data management
plan is validated by the key stakeholders who approve the data management plan,
otherwise final modifications and updates are conducted based on the feedback during

Data 3 interviews.

2.3 Data Collection and Analysis

Table 1 shows details of Data collections 1-3 used in this study.

Table 1. Details of data collection phases Data 1-3 used in this study.

# Data Type Data Source Topic; Description Date Length Documented As | Recording URL
Data 1: Current State Analysis
https://web.microsoftstream.com/video/b058626
1 [workshop PC Factory team Data source identification 22/03/2021 | 30 Min |Field Notes/Recording |3-7d7c-47b0-a315-d553effcierc
https://web.microsoftstream.com/video/08bafal

2 |interview SAP FICO Team Leader SAP data & SAP data extraction 24/03/2021( 40 Min [Field Notes/Recording  |0-38ed-4963-8430-53ce7alaf0lc

PC Factory data management needs &
3 |Interview Computer Support Specialist current processes 22/03/2021 | 30 Min |Field Notes

PC Factory data management needs &
4 [Interview Junior Computer Support Specialist |current processes 22/03/2021| 30 Min |Field Notes

PC Factory data management needs &
5 |Interview PC Factory Team Leader current processes 28/03/2021| 30 Min |Field Notes

Ccurrent solution data import & https://web.microsoftstream.com/video/8904ab7
6 [Interview SGTS NB PowerBI solution owner reporting possibilities 25/03/2021 | 45 Min |Field Notes/Recording  |7-9742-4140-92e8-3a0a28209217

Region management reguirements
7 |Interview SGTS Director towards PC Factory 16/04/2021| 30 Min |Field Notes

Customer current state feedback, new Questionnaire Analysis
8 |Questionnaire  |PC Factory Customers requirements & expectations 15/04/2021 - Notes

Internal
9 [Documentation  |Review Current state reporting review 16/04/2021 | 60 min |Field Notes
Data 2: Building the Proposal

Region management requirements
10 |interview SGTS Director towards the DMP 01/11/2021| 30 Min |Field Notes

Internal requirements for data
11 |interview PC Factory Team Leader management & data analytics 09/11/2021| 30 Min_|Field Notes

Data 3: Validation of the Proposal

Region management validation &
12 |interview SGTS Director feedback of the proposal 26/11/2021| 30 Min |Field Notes

Internal validation & feedback of the
13 |Interview PC Factory Team Leader proposal 29/11/2021| 30 Min [Field Notes

As Table 1 shows, there were three main data collections stages in the thesis: Data 1,
Data 2, and Data 3. Data 1 collected the data for the current state analysis phase, Data

2 for building the proposal, and Data 3 for the validation and building the final proposal.

In Data 1, various stakeholders in different positions and organizations were interviewed:

Team Leader from the SAP Competence Center, the current PowerBI solution owner




within the own organization, as well as all internal staff within the PC Factory team,
including the PC Factory Team Leader. Each person interviewed had are participants or
stakeholders in the service delivery of the PC Factory. In addition, a customer
questionnaire was launched to collect customer feedback. Due to the internal constrains,
the same questionnaire was used to collect new requirements which were used in Data
2 phase. Internal documents were also reviewed to better understand the current state
and current data management processes. The customer questionnaire was sent to the

customers to collect customer feedback.

In the following data collection round, Data 2 was collected data about new or missing
requirements in addition to collecting input and feedback about the initial proposal. The
primary method of data collection was interviews. The stakeholders interviewed in this
round included: the SGTS NB Director to collect the region management requirements,
and the PC Factory Team Leader to collect the internal PC Factory requirements. Data
2 was a crucial round to get the final requirements identified and documented as well as

getting input and feedback on the initial proposal.

Data 3 was collected in the third and final round of the study. This round was used for
collecting the final validation and approval of the proposed data management plan. The
validation also contained discussions about the implementation and possible
consequences on the organization. This round also identified final improvement
suggestion by the key stakeholders interviewed for validation. In this round, the
stakeholders interviewed included: the SGTS NB Director to collect the region
management, and the PC Factory Team Leader to collect the internal PC Factory

validations and approvals.

Thus, interviews made the primary method of data collection in this thesis. Preparation
for the interviews included preparing questions and topics to be discussed still leaving
room for additional questions and discussion. The interviews were conducted as semi-
structured by telephone or Teams conferencing sessions. The current COVID-19
situation forced the interviews to be conducted by other means than face-2-face
interviews. All interviews were documented in field notes. The questions and field notes
for Data 1 interviews can be found in Appendix 1, questions and field notes for Data 2 in

Appendix 4, and questions and field notes for Data 3 in Appendix 5.
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The aim of the interviews was to collect information about the data generated by the
different sources but also to identify possible new data that could be populated and be
of benefit for the PC Factory. Suppliers
needs and generated data to find possible inspirations. The interviewer steered the
interviews and asked additional questions if there was a need for it where the additional

guestions and answers were noted during the interviews.

In addition, the internal PC Factory workshop and the customer questionnaire supported
the main methods of data collection. The workshop was conducted on-site in the PC
Factory and the time was used efficiently to identify the different data sources used by
the PC Factory. The field notes from the workshop can be found in Appendix 3. The
guestionnaire was chosen as a data collection method because of a large customer base
which would have been difficult to interview in the timeframe of the thesis. The
guestionnaire answers were analyzed and used in Data 1 but was also utilized in Data 2
as inputs for the proposal. The questionnaire, answer data and analysis are found in

Appendix 2.

Finally, this study included analysis of a number of internal documents. The documents
included in the study are listed in Table 2.

Table 2. Internal documents used in the current state analysis, Data 1.

Number of
Name of document pages/Other Description
Content
SAINTGOBAINFINLAND OY 03 .
A 2021 Puls-Diagosticss1.xls 5 sheets DHL delivery report
B CustomReport2021041213000 1 page Lenovo delivery report
10167.html pag yrep
KG99926566¢ SaintGobain
C Finland Oy Finlandg Ojakkala 6 sheets TierlAsset recycling report
Report.xls

As shown in Table 2, these documents were analyzed for the Data 1 round, the current
state analysis, to get an understanding of how the data is currently presented and utilized

in the daily PC Factory activity.
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The textual data was analyzed using Thematic/ content analysis. All primary collected
data was documented in recordings and notes. Assumptions were left out of the analysis
and all data can be found Appendixes 1 to 5 which are including the data collection.

2.4 Validity and Reliability

To ensure quality in research, various criteria can be selected and focused on by
researchers. Most typically, in case studies, following Yin (2004, 2009), validity and
reliability are discussed as research criteria. These criteria can be further divided into
construct validity, internal validity and external validity (Yin, 2009: 40-44). Construct
validity is identification of the correct operational measures for the concepts being
studied (Yin, 2009: 40). To ensure the construct validity of the thesis, several methods
of data collection (e.g. triangulation) were used based on several data sources. The data
collection methods used were interviews, a questionnaire, and a workshop. The
interviews were conducted with a broad selection of internal and external stakeholders;
also, the internal team was reached via a common workshop, and the customers were
addressed through a survey. The internal validity can only be validated after the study
and final plan are complete. External validityi s about knowi ng icdn t
be generalized (Yin, 2009: 43). In this study the final data management plan can be
utilized in other domains of the organization and therefore the external validity can be
considered as positive. All of these measures were aimed to ensure the validity of the
study.

Reliability, according to Yin (2009: 40) requires that the research steps in a study can be
repeated with the same results. In this study, the conceptual framework is based on the
current best practice and data collected from current employees and stakeholders. The
study is considered reliable at the time of conducting the study but it will be outdated in

the near future due to the emerging development of IT in general.

Next, the results of the current state analysis, the biggest part of the data collection, are

presented and discussed in Section 3 of this study.
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3 Current State Analysis of Data Management in SGTS NB PC Factory

In this section of the thesis the current state of data management within the case
company is presented and analyzed. The focus is on understanding the data knowledge,
utilization, capabilities, and possibilities within the case company and to identify strengths

and weaknesses in the current way of working.

3.1 Overview of the Current State Analysis

The goal of the current state analysis was to identify the current state of data
management within the case company. Interviews were the primary data collection
sources. Also, internal team workshop and customer questionnaire were used as data
sources with the purpose of identifying customer input. This data collection ensured
enough data to complete a thorough analysis for better understanding of the current
state. The current state analysis was conducted in six steps.

First, the internal workshop was conducted virtually over Microsoft Teams due to the
ongoing pandemic situation. The invitations were sent two weeks prior to the session
with the agenda of the workshop and templates prepared before the session. This
approach ensured an effective workshop focusing on completing the data source
information in data source cards. The workshop was recorded and documented in field

notes, to ensure that nothing was missed during the current state analysis.

Second, the interviews with the internal staff, including employees and team leader, were
conducted to identify the current data management state. Weaknesses, strengths,
opportunities, and threats were identified. The interviews of the ERP system team leader
and PowerBI system owner ensured that details about data source alternatives and
possibilities were identified. Both interviews were documented in field notes and

recorded.

Third, a management interview was conducted with the SGTS Nordic & Baltic Director.
The goal with this interview was to understand possible weaknesses in the data

management from the management point of view.

Fourth, a customer questionnaire was conducted to identify the customer experience

and expectations feedback. Weaknesses in the customer interaction were identified and
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noted. This was essential as the data management is also linked to customer data

reporting and visualization.

Fifth, current supplier reports were analyzed to identify possible lack of data and future
development possibilities.

Finally, the strengths and weaknesses of the current data management practices were

identified and summarized.

3.2 Description of Current Data Management Practices

The interviews of the internal staff gave a picture of the current data management

process. This high-level process is visualized in Figure 2.

Data 1-DHL omatc l

=
A4

B =
»

—

TManust

Figure 2. Current data management process in the SGTS Nordic & Baltic PC Factory

As seen from Figure 2, six data sources were identified during the workshop. The six

data sources are:

1. Logistics data from DHL

2. PC supply & delivery data from Lenovo
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3. PC recycling data from TierlAsset

4. ERP data from SAP

5. Ticket data from ServiceNow

6. Asset data from LanSweeper

Three out of six data sources, which are DHL, Lenovo, and TierlAsset, are generating
data and reports automatically while the data is received by e-mail. The remaining three
data sources, which are ERP, ServiceNow, and LanSweeper, content is either populated

or generated manually with a need for manual storage operations.

The data storage | ascatmmbnoimernal praclices acegd® e edgr eed
which has led to those three different storage locations have been identified as shown in
Figure 2.

1. The t eamds-malboxmon e
2. The teambs common network drive
3. The emploeyE€s s 6

The needed data is manually retrieved by an employee from the required data storage
location for further processing on a case when there is a need for data sharing, reporting

or data visualization.

All reports or visualization is done manually with Microsoft Excel as the tool on ad hoc
basisast he common t ool Power Bl hasndét beem faci
There is a lack of resources with the necessary skills and competence which can drive
the internal implementation initiative. Reports and visualizations are shared with the
necessary recipients, e.g., internal customers needing asset lists for budgeting by
Microsoft Teams, e-mail, or by placement on a network drive. This is considered by
everyone involved as an ineffective, time consuming, uncontrolled and an unreliable way
of reporting and data visualization. This input can also be found in the customer
gquestionnaire feedback by anonymous respondents when responding to the question

about reason for dissatisfaction:
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AiMany things t aée( thouenedpandent, 2021L)me

The same message could also be interpreted through the customer feedback where the

respondent was asked if the she or he knows where to find data:

firyes-laskSGTS USS Tinaodo (Anonymous respon

Thus, the current data management process can be divided in five stages: data sources,
data storage, data processing, reporting, and data sharing. These stages are described

in more detail below.

3.2.1 Data sources

The case company is working with six different data sources. The current data sources
are well known by the case company staff. Each data source populate data which is
important for the case company activity. The data format populated by each data source
depends on how the data is populated. Data populated by supplier systems is in either
Excel or HTML format, which is good as the date can easily be used in the following
stages of the process. HTML can be replaced with Excel by changing the export settings
in the supplier system. The three internal data source systems populate data in Excel

format as well.

Supplier data is received automatically through e-mail delivery as scheduled reports. The

internal data must be populated and exported manually or manually printed.

The storage of t heautomized whichr neeans that thel data staragd is
sporadic, and location not agreed. One supplier report, DHL, is included in a routine
where the data is manually stored from the e-mail to a specific network drive. Other
suppliers” data reports are stored in the e-mail box. Internal data is usually stored on the
employee PC and occasionally moved to a common storage location like a network drive

in case the data is to be shared among several persons.
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Metropolia

University of Applied Sciences



15

Table 3. Data sources (summary from the workshop).

Data Source Data Format | Alternative Data Format | Data Delivery | DataStorage | Format Approved |Delivery Approved | Storage Approved
DHL Excel NfA E-mail MNetwork drive Yes Yes Yes
Lenovo HTML Excel E-mail E-mail Yes Yes No
TierlAsset Excel N/A E-mail E-mail Yes Yes No
ERP Excel N/A Manual Export PC Yes No No
ServiceNow Excel NfA Manual Export PC Yes Mo Mo
Lansweeper Excel M/A Manual Export PC Yes No No

As seen in Table 3, all data formats of the data sources were approved by the case
company during the workshop. Three data source data delivery formats as well as five

data sources st or apgpmovetl ythadaseeampanywer en 6t

The format of the data can be harmonized to the same format, which is Excel. The only
data source, Lenovo, which do not have Excel as a primary is having Excel as an
alternative data format. It is important that the documentation data storage location is

known and documented, whi ch i sndét .Supplar epotsiwgre reviewed,c a s e

validated and the current data structure was approved by the case company.

As a conclusion, the data sources are well known, and identified. Proper data source
documentation is missing though. The data format is a strength as Excel is considered
a good data source format which can easily be used in the case company business
intelligence tool, as mentioned by Lars Rohlen during the interview on the 25" of March
2021 (Rohlen 2021).

3.2.2 Data storage

The data storagel ocati on hasnét b e e ntheacgse eomghnyi This

is one of the main problems with the current data management processes. The various

data storage locationshavel ed t o t hat data isndt avai

as mentioned by Jukka-Pekka Knuutinen and illustrated in the following quote:

Not exactly, | know some but not all. | have some difficulties in finding the storage

locations. (Knuutinen 2021)

Tuomas Paavola mentioned during the interview that the spread of data storge locations
as one of the greatest challenges in the current data management process (Paavola
2021).
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The data is currently stored on at least three different locations, but it remains unclear if
there are even further unidentified used locations. As a conclusion, the data storage
location is one of the greatest challenges in the current process.

3.2.3 Data processing

Data processing is currently a fully manual process. The person carrying out the data
processing will have to collect data from different sources and process the collected data
manually. The processing is done with Excel. The challenge with the current process is

that it is time consuming and increase the risk of human errors.

The case company has built a business intelligence system around PowerBlI, as Lars
Rohlen mentioned during the interview (Rohlen 2021). The business intelligence system
i snbt used by tTheemaiomasan focnotmging the/business intelligence
system is current knowledge about data processing which was raised by Jere Kallioniemi

during the interview (Kallioniemi 2021).

3.2.4 Reporting

Reporting in the case company is about telling and visualizing what has happened within
the activity, meaning presenting historical data and information. The case company
d o e scor@ntly have any structured nor automatic reporting. All other current reporting
activities are done manually on an ad-hoc basis and based on the manual data
processing stage outcome and specific requests. The current reporting is done primarily
in Excel but there are some common reports uploaded to the PowerBl business
intelligence system. It is considered that the current report content isn 6stfficient as
mentioned by Jorgen Liberg, financial data reporting is missing (Liberg 2021). The
customer reporting is missing a structure and even some mandatory reports. This lack
of current reports was mentioned by one recipient in the customer questionnaire
(Appendix 2).

The case company is lacking reporting knowledge and skills which is also considered as
a challenge as it is difficult to create the necessary reports without the knowledge and

skills.
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As a conclusion, the reporting is currently a manual process and require a lot of effort
and time. The current process is therefore a very resource demanding process. The
business intelligence system is existing, but the use is very limited.

3.2.5 Data sharing

The current reports are shared through Teams, by e-mail, or uploaded on a common
network share. The reports located in the business intelligence system has their data
manually updated in the data processing stage and then manually refreshed in the
business intelligencetool. T h e r e i existidg agreed golicy for report sharing within
the case company, which has led to that the reports are shared by three different means.
This has led to that the internal staff is unaware of the report location and use excessive
time in trying to locate the reports. This finding was also supported by the customer
questionnaire results. The common opinion collected in the interviews and customer
guestionnaire is that PowerBIl is considered as good and sufficient tool for sharing reports

and data.

3.2.6 Data Analytics Maturity

Data analytics is a word that is currently replaced with reporting within the case company
and therefore is data analytics maturity an unknown term. The case <co
currently measuring data analytics maturity atall, as t h i $revioasly heén raised

as a topic and thus no plans for data analytics measurement is put in place.

Data analytics maturity is essential for measuring the current and target state of data
analytics within the case company and the topic must therefore be added in the data

management plan.

3.3 Key Findings from the Current State Analysis

As seen from the description above, the current state of data management within the
case company is relying on manual and ad hoc actions. Only a few data sources populate
data automatically which makes the data processing time consuming as data must be
fetched, stored, extracted, manipulated, and visualized manually. More detailed

conclusions are summarized below based on the SWOT analysis.

mpany
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3.3.1 Strengths and Weaknesses of the Current Data Management Process

This section summarizes the strengths and weaknesses revealed based on the analysis
of Data 1. Opportunities and threats were also identified to get the full overall picture of
the current state. The opportunities and threats will be taken in consideration while
building the proposal in Section 5. The results are summarized in a SWOT analysis
matrix and presented in Figure 3.

STRENGTHS WEAKNESSES

+ Good understanding of existing data sources - Llack of internal practice of data storage

+ Existing company data management architecture & - Lack of required reports

solution in place - Lack of internal practice of report sharing
+ Access to data sources - Lack of data processing knowledge & skills
+ Data format - Lack of reporting knowledge & skills

+ Data content

OPPORTUNITIES THREATS

A Data visualization (reports / dashboards) A Company security rules
A Support for decision-making A Time & resources

A Satisfy customer demand by transparency

A Data source connector possibilities

Figure 3. SWOT analysis of the current data management practices.

As seen from Figure 3, the results include five strengths, five weaknesses, four

opportunities, and two threats.

First, the most important strengths are the good understanding of existing data sources
and a current or possible compliant data format. These strengths are the foundation for
building the data management plan. Other identified strengths are current access to the
data sources, modern existing data management architecture & solution, and compliant

data content with the existing data management solution.

Second, as seen in Figure 3, there are several weaknesses identified. The most
important weaknesses are related to the lack of knowledge and skills. The staff is lacking
knowledge and skills in reporting and data processing. These weaknesses are directly
impacting the way data is managed within the case company. Other important
weaknesses are the lack of internal practices. Lacking practices in data storage and data

sharing impact the accessibility of data. This weakness has a direct impact on the time
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used by the staff for processing the data as the data must be found and accessed before
the processing can start. Another weakness is the lack of required reports. Internal and
external stakeholders are lacking reports which gives visibility to service and financial
data. This means that the necessary service and activity transparency is lacking.

Third, four opportunities were identified in the SWOT analysis, and these opportunities
are visible in Figure 3. The most important opportunities are the existing possibility for
reporting using PowerBl visualization and dashboards. PowerBI can be used as support
for decision-making and to satisfy the customer demand for transparency. The final
opportunity, possibility of using data connectors between PowerBl and third-party
systems, is an opportunity with potential but will require a lot of resources to get to work
as the connector establishment will require planning, documentation, and even

consultancy.

Fourth, two threats were identified and listed in Figure 3. Both identified threats are
important. The case company security rules and restrictions are likely to cause issues
with access to data which might have an impact on the final data management plan.
Time and resources are scarce which means that the implementation of the data
management plan might be delayed or even postponed unless the data management
plan is considered prioritized before other projects in the pipeline.

3.3.2 Key Challenges and Business Impact

This section discusses the key challenges and their business impact which were
identified during the current state analysis. The key challenges and identified business
impact are listed in Table 4.
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Table 4. Key Challenges and Business Impact.

Stage Challenge Impact
Data storage location unknown by the staff. Mo  |1. Impossible to utilize the data in an efficient way as
Data Storage |internal agreement, practice, or policy for the staff can't find the data.
common data storage practices. 2. Loss of staff efficiency due to lost working time.

_ i 1. Loss of staff efficiency due to lost working time.
Data Processing |A manual data processing process. .
2. Increased risk of human errors.

1. Unutilized system and data.

2. Loss of staff efficiency due to lost working time.
1. Missing reports for both internal and external
stakeholders.

Data Processing |Lack of data processing knowledge and skills

Reporting  |Lack of reporting knowledge and skills 2. Loss of staff efficiency due to lost working time as
the staff use extra time on creating non-relevant
reports.

1. Missing insight to financial performance which has
an impact on the decision-making.

Reporting  |Lack of reporting/reports 2. Customer transparency is missing and well as
customer report for supporting the customer decision-
making.

1. Loss of data.

Mo Internal agreement, practice, or policy for 2. Loss of staff efficiency due to lost working time.
common data sharing practices. 3. Impact on decision-making as necessary data is not

Data Sharing

found or inaccessible.

As can be seen from Table 4, there are five challenges listed in the Challenge column.
Each challenge has two or three direct business impacts identified and these are listed
in the Impact column. The stage, to which each challenge is connected, is marked in the

Stage column.

First, the challenge related to the Data Storage stage has the following consequences
on the business: unutilized data and requiring additional time utilization from the staff.
The first impact consequence is reduction in transparency and decision-making and the
second impact is unnecessary human resource utilization. An internal policy is needed
for rectifying the challenge in the Data Storage stage. The internal policy must include

the necessary framework and guidelines for data storage within the case company.

Second, the challenges related to the Data Processing stage is impacting the business
as following: manual processing of data and inefficiency in the process due to lack of
knowledge and skills. The consequence is that a lot of work hours are put on the data
processing stage through manual labor, but the outcome of the stagei snét f ul f i ||
needs by the stakeholders. Data remain unutilized and impact the decision-making.
Manual processing also increases the risk of human errors in the process. There is a
great need for knowledge and skills around the data processing stage and available tools

as this will ensure automation and digitalization of the process stage.
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Third, the challenges related to the Reporting stage are like challenges related to Data
Processing stage. The challenges, as seen in Table 4, are impacting the decision-
making, transparency, and unnecessary human resource utilization. The lack of
knowledge and skills has a direct impact on the other challenge, which is the lack of
report. The reporting can be built to cover the stakeholder needs by building the
necessary competence within the case company.

Fourth, the challenge related to the Data Sharing stage is similar to the challenge in the
Data Storage stage. The case company is missing an internal agreement, practice, or
policy for how the data is shared among the stakeholders. The current state, with a lack
of this kind of practice, has ledtothatthepopul at ed and shared

has a direct impact on the decision-making. There is a need to define an internal policy

for the Data Sharing stage where the common framework of data sharing is described.

The challenges listed in Table 4 must be taken in consideration when building the
proposal for the Data Management Plan. The search for existing knowledge and good
practices around the topic is described in the following section, 4. Existing knowledge
and best practice for Data Management.

dat a
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4 Existing Knowledge and Good Practice for Data Management

This section of the thesis discusses existing knowledge in the areas of data, data
management, data analytics, and organization data maturity. Existing knowledge about
data management, data analytics, and data maturity was essential for the thesis as this

knowledge is the basis for Data Management Plan.

4.1 Data and Data Management

It is essential to start with understanding what data is and what kind of data is existing.

Data is digitalized information which is presented to any user through a data source. A
data source can be any form of source providing the data as files, databases, web-

content or streaming data. (Talend, 2020)

According to Delen (2015: Chapter 1), data can be seen as a valuable business asset if
the business utilize and treat it in an efficient way. Data is used by businesses to make

faster and accurate business decisions. (Delen, 2015: Chapter 1)

In a business there is structured and unstructured data. The difference between
structured and unstructured data is that the structured data is well defined, and it is
typically repetitive. Repetitive data means that the data structure reoccur repeatedly, and
a good example is repeated sales of a product where each sale generate identical data
records in a structured way. Structured data is easy to handle in databases as the
records are clearly structured and defined. (Inmon et. al, 2019: Chapter 1.1)

Unstructured data can be divided in two types. These types are repetitive and non-
repetitive unstructured data. Repetitive unstructured data is where the action is repeated
but the data content differ each time. An example for this is where a machine is reading
bypassing trains and railroad cars. Non-repetitive unstructured data is data where the
action and data content differ each time. E-mails are an example of non-repetitive
unstructured data as each e-mail message is different and is received sporadically.
Unstructured dataisn 6t we | | suited wi tileguthiafdarra. Qrensrees
al, 2019: Chapter 1.1)
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:;rtt;ctured Textual
Nonrepetitive
- data -
Nontextual Repetitive
Business value data

The business value of different types of data is very different

Figure 4. Business value varies dramatically across different types of data (Inmon et. al,
2019).

As seen from Figure 4, Business value varies dramatically across different types of data
chart by Inmon et. al (2019), different data has different business value. This means that
it is important that data is treated in the right way, within the business, so that the

business get as much value out of the data as possible.

Data management is usually needed in medium size or large companies where finding
data is time consuming. In small companies, the data and applications are close to the
users and help for accessing the data is close as well. The data management need arise
when the organization grow and the accessibility to data is delayed because of scattered

knowledge, delay in the decision-making process, or lack of data ownership.

There are different definitions of data management but one of the simplest definitions is:
fdata management is a function which ensure that data, information in other words, is
managed in a way so that it is suitable for communication, reading, or processing. The
definition data management is often associated with enterprise-wide data services, but
it hasnodét t o(Gbrédon, 2043: Chapter 3| i t y

Data management has two functions according to Gordon (2013: Chapter 1.3):

1. It supports strategically the usage of business data.

2. It supports operationally the development and maintenance of information

systems.

According to Gordon (2013: Chapter 1.3), data management has also a set of

responsibilities which are:

1. Ensure that data is recognized as a business-wide resource.
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2. Improving and maintaining the data quality processes.

3. Ensure information sharing and data definitions provisioning among all

stakeholders. This also includes enforcement of the usage of these data

definitions.

4. Ensure that the right people, owners, are accountable for the data definitions

development.

5. Ensure that there is a single data source within the business. This could also be

called a Master data source.

Knowledge base
Co-ordination of data usage

va

Information
Service

System
Development
Support

Quality assured data models
Database schema

Figure 5.

Co-ordination

Data Management has six activities and each one of these has a set of deliverables as
shown in Figure 6 (Gordon, 2013).

Training courses
Seminars
Articles

Education

Policy documents
Plans

Data
Management

Policy and
Strategy

Data
Data Definition
Management | * Models
Tools * Standards
* Ownership
Corporate data model
Facilitation Identified data owners

Managed set of Repositories/Dictionaries
populated to standards

Approved dala deflinitions

Data management activities and deliverables (Gordon, 2013).

The six activities, including deliverables are as following according to Gordon (2013):

1. Education of all concerned people as the message about the importance of data

management must be spread within the organisation. Each individual need to

understand the role they play in data management. Education can be done

through training courses, seminars, and reading & posting articles.
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2. Data Management Policy and Strategy set the framework for what the business
expect of data management and from the staff. The data management policy
should be facilitated with a top-down approach to get the needed result out of the
policy content. The data management policy contains policy documents and
plans.

3. The data definition activity is about defining what data is used within the
organisation and appointing the suitable owner of each data definition. This
activity is one of the main activities within data management. This activity is
defining how data models are developed, what data formats to be used, and
naming conventions to be implemented. Deliverables in this activity are a

corporate data model, identified data owners, and approved data definitions.

4. Data management tools is about having the right tools for the right purpose. Data
management is a complex function and require automation. Therefore, the
needed tools must be identified and purchased. Processes around the consistent
usage of the tools must be created as these processes are enforcing the usage
of the tools. The deliverable for this activity is that a managed set of repositories/
dictionaries are populated to standards within the business.

5. The system development support activity ensure that future information system
development is influenced by the existing data management. Data owners must
interact with the users and system developers during the development project to
ensure a successful transition project. The deliverables are quality assured data

models, and a database schema.

6. The information service is the final activity. The information service is about
sharing information and data within the business. Efficient information sharing
ensure that data is used within the business and by the staff needing data. This
activity enables data driven decision-making as it makes data available. The data
managers are playing a key-role in this activity as they have most knowledge
about available information and data. The deliverables in this activity are a

knowledge base, and co-ordination of data usage.

According to Strengholt (2020; Chapter 1), the new trend is that companies are

integrating their data with third parties and external platforms by using Application
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Programming Interfaces (API). This means that the data is more decentralized and
makes data management more difficult than before. This decentralization has negative
consequences in the form of network issues and means that data integrations must be
carefully planned to avoid unnecessary risks.

Gor d o n 0 sf data nraabeenent activities and deliverables shown in Figure 5 is a
good example on how data management can easily be visualized. The visualized
activities and deliverables will be the foundation of data management outcome of this
thesis and are directly addressing the weaknesses identified during the Current State
Analysis. Some of the mentioned deliverables must be adjusted and customized to fit

the case company environment.

4.1.1 Data definitions

Data definitions can be considered an inventory of current data and data sources. The
development of data definitions requires an internal framework of rules or guidelines
which tells how data objects are created and maintained.
According to Gordon (2013: Chapter 5), the data definition guidelines are critical as they
ensure that each data object is defined and documented in the same way, and they also
define the minimum acceptable level of information per data object. The guidelines
should include the following definitions per data object:

1 A unique name or label (unique identifier).

1 Any synonyms or aliases for the data object.

1 A description of why the data is relevant.

1 Used data formats.

1 A valid value lists or validation criteria describing what kind of values are

expected in the data object.

9 Valid operations describing for which operations the data is used.
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1 Data ownership information.

9 A description of for who the data is for.

1 A data source description.

 Comments

1 Configuration information if such exist.

A data definition can be simple as seen in Figure 7 by Gordon (2013).

Name or Label Salary

Synonyms Rumuneration

Significance Statement | has significance as the annual reward, expressed in whole
pounds Sterling, paid to an employee of the company before
the addition of any extra payments for overtime and/or
performance bonuses and before the application of any
statutory deductions

Format Currency

Value List Not applicable

Validation Criteria >0

Valid Operations multiply by number; answer is currency

divide by number; answer is currency
add currency, answer is currency
subtract currency; answer is currency
divide by currency; answer is ratio

Ownership HR Director

Users HR Management System, Payroll System
Source Interview Deputy HR Manager, 15 Sep 06
Comments [None]

Date created 15 Sep 06

Author K F Gordon

Date last updated 26 Feb 13

Figure 6. A data definition with validation criteria and valid operations (Gordon, 2013, Chapter
5).
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A data definition template, like the example presented in Figure 6, is needed for
successful completion of data source inventory and should be included in data

management plan as an appendix.

4.1.2 Data Management Benefits for the Business

Working data management has a lot of benefits for a business but direct costs savings
Sshoul dnot be expected. There are two specif
expected. The first area is business related and the second area is IT and systems

related. Data availability and data quality across the business is a great benefit as it

support the decision-making process and ensure improvement in the overall business
efficiency. Available data ensure that the business gains can be measured through

financial figures, which make the benefit tangible and visible. IT and systems related

benefits are collected through costs savings in application maintenance and increased
development productivity. (Gordon, 2013: Chapter 1.3)

Data management can support the business to comply with regulatory, privacy, data
protection, safety, and security requirements. Businesses must be able to provide
authorities verifiable data about regulatory compliance. The business can be fined in
case it fails to comply with these requirements. The business must also comply with
privacy and data protection requirements set by authorities. The business and customer
data must be protected from unauthorized access and misuse as this can lead to criminal
activity as identity thefts, sabotage, breach of immaterial rights. (Berson et. al, 2011:
Chapter 1)

Data definitions is essential for the data management plan as this is the activity which
ensure that the data and its source is documented in a structured way. The initial data
cards created for the case company will be updated and follow the structure presented

in this section.

4.1.3 Data Management Best Practices

There are several best practices in Data Management, according to Talend (2021).

First, there is a need to create a Data Management Plan (DMP). This living document

frames data management within a business and defines data usage, accessibility,
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preferred file formats, naming conventions, archiving & backup, documentation location,
suppliers, and data ownership. The document must be periodically revised to ensure that
the DMP contain all changes which occur in the data environment. The DMP is also proof
of data control for internal stakeholders like auditors.

Second, the data storage must be defined carefully. The data storage approach must be
defined according to the business needs and can be a data warehouse or a data lake
which is on-premises or in the cloud. The data storage structure must be defined as well.
The data storage structure contains parameters which ensures that the stored data is
consistent. These parameters are the naming of files, folders, directories, and users.
Failing in enforcing these storage parameters will eventually lead to failure in data

management.

As part of the above, security must also be enforced to secure the availability and
integrity of data. A backup plan must be put in place to ensure that the data can be
restored if lost. Also, detailed documentation of the data storage plan must be created to

ensure continuity in case key personnel leaves the organisation.

Third, the data sharing with the businesspeople needs to be supported and defined. The
right location and tools for accessing the data must be identified and deployed to the
audience of the data. (Talend 2021.)

The best practice for data management, described by Talend (2021), is that the
organization must develop and maintain processes which supports the data
management, identifies inconsistencies & incomplete data, mitigate data quality risks,

and defines how the company is collecting, storing, and processing data.
The best practice described in this section fits the need of the case company and the

approach will be used in the Data Management Plan. The principles of the Data
Management Plan are described in the next section of the thesis.

4.2 Data Management Plan

The Data Management Plan (DMP) needed by the case Company is an action plan that

will support the company to reach a decent level of data analytics maturity. The DMP will
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be built on the best practices described in Chapter 4 of this thesis, but the DMP shall be
customized according to the case Company needs.

Athuraliya (2021) defines an action plan as following: fAn action plan is a checklist for
the steps or tasks you need to complete in order to achieve the goals you have set.0

According to Athuraliya (2021), an action plan includes the following components:

1 A clear and well-defined description of the goals of the action plan

1 The necessary tasks and steps that have to be carried out to reach the goal of
the action plan

9 Definition of who oversees each task

1 Time schedule, including deadlines and milestones

1 Resources needed for each task

1 KPIs for measuring the progress

The DMP shall be created in a text document which will act as the master document for

the DMP. The DMP should be structured as any other formal document within the case

Company, including formal Table of Content, but shall contain at least the following

sections:

1. Introduction

2. Context and Objective of the DMP

3. Implementation of the DMP

3.1 Education

3.2 Data Management Policy and Strategy
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3.3 Data Definitions

3.4 Data Management Tools

3.5 System Development Support

3.6 Information Service

4. Data Maturity Assessment

5. The Action Plan

6. Appendixes

The DMP is created with the Five Pillars of the PC Factory Data Management Plan in

mind, which are described in detail in the coming sections of this chapter. The five pillars

are:

DATA MANAGEMENT

DATA SOURCES
DATA STORAGE
DATA PROCESSING
REPORTING
DATA SHARING

Figure 7. The Five Pillars of the PC Factory Data Management.
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The Five Pillars of the PC Factory Data Management in the thesis should be referred to
in the DMP so that the reader of the DMP get a clear picture of the target data
management setup. The strengths and weaknesses identified during the Current State
Analysis must be included in the DMP. The weaknesses are converted as action points
in the action plan to ensure that the weaknesses are mitigated.

The DMP shall also contain the necessary templates to be used when following the DMP.
The following templates shall exist as appendixes to the DMP:

1. Data Source Card -template

2. Report Card -template

The DMP shall take in consideration the findings from the current state analysis,
including possible case Company specific information, constraints or policies that might
influence any part of the action plan. The initial action plan, including the necessary
action points and descriptions, should be prepared and be added in the DMP.

With this structure the DMP will fulfill its purpose for the case Company. The existing

knowledge of the core of the DMP, the Five Pillars, are described next in the thesis.

4.2.1 Data Sources

A data source is where the data is initially created, or information digitalized. A data
source can be any form of source providing the data as files, databases, web data, or
streaming data. (Talend, 2020)

Microsoft (2021) states that the data from the data source can be located anywhere, on
the same computer as where the data is consolidated and used, on another computer,

or on some other location on the internal or external network.

According to Johnson (2020), any document which is organized for extraction of data
can be used as a data source. Text or database files can be used in the same way
meaningthatt her e i sn6t any need of separating the:

Text files are usually data extracts from applications while direct database connection
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over Open Database Connectivity (ODBC) can also be used to retrieve data directly from

a database.

Many applications can utilize external data sources as sources of data. Microsoft
products like PowerBI, Excel, Word, and Access are probably the most common
applications with this feature. It is worth mentioning, and it is backed up by Johnson
(2021), that a data source and its data content must be relevant for the purpose of use.

Data sources is key for data management as they provide the necessary data from
various systems about the activity that is wanted to be analysed or reported. The next

step is to understand where to place the data and this will be explained in the next

section.

4.2.2 Data Storage

Data storage in the case Company context is about data location and accessibility. Data
location is the placement of the data source files from where the data is imported to the
necessary data analytics or reporting tool for processing. The correct placement of the
data, files from the data sources in this context, within the IT environment is crucial
because of accessibility for data administrators and analytics tools.
According to Gordon (2013), data accessibility can be divided in three parts:

1. Data Security

2. Data Integrity

3. Recovery of Data

These three parts will be discussed more in-depth in the following sections.

4.2.2.1 Data Security

Datasecurity6s fundamental task is to pmomtect

users or systems. This is about maintaining privacy, which means ensuring that data is
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accessed and seen only by those who are entitled to do so, but also ensuring that the

data is not intentionally corrupted. (Gordon, 2013: Chapter 8)

According to Gordon (2013: Chapter 8), access controls are needed to limit unauthorized

access to the data. Access rights should be granted to a person or a group of persons

who need the data for their work and the access should be granted through their login to

the company systems. The access rights should be limited to the minimum and grant

create, read, update, or deleterightsbased on t he Areaudd tail gheuldn e e d .
be implemented for the data sources, if only possible, as it records any changes done in

the data source.

Data security is mandatory for ensuring accurate and reliable data, but the data security
levels must be planned for. Data security can also be used for letting the users know

where the data is by onboarding when access rights are granted.

4.2.2.2 Data Integrity

Data integrity is the opposite to data security. Data integrity ensures t h a t dat a i
manipulated by authorized users. Authorized users can modify the data on purpose or
by mistake and the risk should be mitigated either by controls or training. The optimal
solution is a combination of both, where the user knows what he is doing while there are
controls in place to ensure the integrity. This kind of file integrity controls are difficult to
establish and require 3" party software. This is out of scope of the thesis and the data

integrity focus should be put on training the users who are using or accessing the data.

4.2.2.3 Recovery of Data

Data recovery is about restoring data once it is corrupted or has disappeared. The
company must set policies in place which assess the risks associated to the data loss
and then ensure that necessary data restore means are available to guarantee a rapid
recovery of the data. (Gordon, 2013: Chapter 8)

There are three types of failures and can be classified as following, as described by
Gordon (2013: Chapter 8):
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 Transaction failures

I System crashes

 Media failures

A transaction is when some operations are done with the data. This could be copy of the
data source, as an example. System crashes are due to faults in the hardware where
the data is stored or due to bugs in the data management software or the operating
system software. System crashes can even be caused by external factors like a power
outage which shuts the system down. A typical media failure occurs when a disk loose
its data because of some malfunction during the read or write operations from or to the
disk.

There are different ways how you can manage your data recovery but using a backup is

the most used technique.

fi T hmain technique used to recover after system or media failures is to restore
a backup of the databased (Gordon 2013; Ch

The need for a good data recovery process is obvious. The types of reasons of failures
are also easy understand and the data backup technique and recovery time should be

verified when creating the Data Management Plan.

4.2.3 Data Processing

Data processing, in the context of the case Company, is about extracting data from
repositories and converting it to knowledge. According to Delen (2015: Chapter 3), this
is also called data mining. There are several standardized processes for data mining and
here 10611 f o ¢ Wbest-krmwn pmeesses,ochlledt Cnoes-Industry Standard
Process for Data Mining (CRISP-DM).

CRISP-DM is the most frequently used standardized data mining process. CRISP-DM
was founded in the 1990s in Europe, and the main objective for this development of this
process was for it to act as a standard methodology for data mining projects. (Delen,
2015: Chapter 3)
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The CRISP-DM process has six steps, which are presented in Figure 8.

Figure 8.
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Cross-Industry Standard Process for Data Mining (CRISP-DM). (Delen, 2015)

Delen (2015: Chapter 3) describes the six steps of CRISP-DM as following:

Step 1:

Business Understanding i Knowing the background of the task is essential

for succeeding with the data mining project. The managerial need must be

sorted out as well as the specification of the business objective. Specific

goals should be defined, and a project plan should be created for reaching

the goals. The project plan should ensure the collection of needed

knowledge such as responsible person for data collection, data analysis,

and reporting. Necessary budgets should be allocated to support the

project in case the project of such dimension that the extra funding is

needed.
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Step 2: Data Understanding i Understanding the data is to match the data with the
business problem the data is used for. Different outcomes require different
data, and it is therefore essential that correct data is used for the purpose.
Relevant data sources must be identified and utilized. The data mining task
should be clearly defined as this is the foundation for identifying the correct
data sources to be used. The used data sources should also be well known
by the data analyst or processor. Data storage location, format, data
automation state, update frequency, and person in charge of the data
source is information that is required to understand the data.

Step 3: Data Preparation i Preparing data, or pre-processing in other words, is the
most time-consuming step of the process. Data preparation is needed as
data is usually incomplete (lacking attributes and/or values), noisy
(containing errors), or inconsistent (discrepancies in codes or names).

Rectifying the problems with data require a lot of effort and skills.

Step 4: Model Building i There are many available modelling techniques, and the
technique should be chosen based on the specific business need. Using
different techniques for a business problem can complement each other
and verify the outcome of the model. It is important to understand that there
i snb6t one s pec canbedderttifeedtas the bga aternativeafor
a specific business problem. Therefore, it is important that the data analyst
can use different techniques and find the right one which is appropriate for
the business problem. Modelling is normally used in more advanced data
analytics, like with predictive data analytics. Model building in the case

company context can be compared with creation of reports.

Step 5: Testing and Evaluation i This step is ensuring that the developed model is
assessed and evaluated. The model, or report in the case company
context, is ensuring that the outcome meets the business objectives set in
the first step. This is an important step in the process as it guarantees that

the outcome is reliable and can be used by the stakeholders.

Step 6: Deploymenti The deployment is about organizing and presenting the data

is a way that the stakeholders can benefit from it. The deployment can be
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in the format of a report. Often the deployment is done by someone else

than the data analyst, e.g., the user of the data.

This data processing model is simple and can be modified to the case company need.
The data management plan should contain inputs from this section.

4.2.4 Reporting

Data is all around, and data is converted to information. Information has been among the
human population since the beginning of time. About 5.000 years ago someone decided
to start to record important information, create the first report, in an easy way by writing
on cave walls, according to Danciu and McKibben (2017: Chapter 1).

fReporting can also be understood as the process of presenting the results of a series

of research and analysiso(Finereport, 2021).

Logianalytics (2021) defines the meaning of reporting as collecting and presenting data

for analysis purposes.

Whatever the report is, the report has always a goal or an objective. The r eport és ¢
objective is to deliver accurate and objective information is a structured way to meet the
consumer 6 s @aspbeard rgporis are the most common report format, but

reports can also use tables, charts, or other widgets to present and display data.
(Finereport, 2021)

There are five points of best practices when it comes to reporting, according to
Logianalytics (2021):

1. Preparation of the reports with coming actions in mind, preparation for analysis
in other words. The report and data should be formatted in a way that support
quick and intuitive analysis. The column names should consistent and

understandable by the users of the report.

2. Make the report short enough not to confuse the report users. Work together with
the users to understand the need and find a format that is easy to interpret by the

users.
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3. Ensure data security and be careful with the handling of sensitive data. Grant

only access that is needed for specific users or groups.

4. Create powerful web reports that are interactive and easy to navigate. Optimize
the reports to limit the impact on the system.

5. The reporting layer should be created on top of the most frequently used data
sources. A data source neutral reporting solution allows you to combine data from
traditional and non-traditional data sources, such as databases, files, and web

sites.

Preparing a report require definition of pre-requisite information about the report that
should be created. According to Sisense (2021), a Business Requirements Gathering
questionnaire could be used for collecting the necessary details prior to the creation of a
dashboard, but the same can be applied for a report as well. The questions list is as

following:

Define the dashboardédés business need

6 Who is going to use the dashboards?

60 What are the dashboard banayizeireamiod needs? (S

0 When will the dashboard be used? How ti mel

Describe success and set KPIs

60 Describe success: what is your desired bus

60 What KPIls represents this business result?

Identify cause and effect chain

W hbahaviours or activities will drive desired business success?

O«

60 What are the expected intrinsic outcomes?
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Build dashboards hierarchy and KPI architecture

0 What measures represent intrinsic outcomes

0 How woul d you thedasthoardherarchy.? Bui | d

Understanding what a report is and what it requires to build one is essential for the
outcome of this thesis. Information gathered in this section will assist the building of the
Report Card, which will be added as an appendix in the data management plan. The
Report Card will act as a template for report pre-requisites collection and documentation,

which support the data management initiative.

4.2.5 Data Sharing

Data sharing, in the case company context, is about sharing the data with stakeholders
for further use, or manipulation. Shared data can be used for decision making, e.g., IT

budgeting purposes as the case company data contain customer company PC fleet data.

According to SCDS (S021), data sharing is referring to the framework and practices of
data sharing instead of data itself. SCDS (2021) points also out that data sharing has
existed for a long time, even before the era of computers and networks. The rapid
development of technology and the digital environment has accelerated data sharing in
a digital way during the past decade.

SCDS (2021) lists three elements that have impacted the way data is shared. First, the
availability of data has increased significatly along with data quality. It is nowadays easy
and cheap to store, process, and share data. Second, the culture around data has
evolved. People understand better the value and possibilities of data compared to the
past. Data is seen as an asset which contain a lot of value. Third, digital transformation
is impacting everyones lives and bring implications of digital to everyone. Instances
regulating this domain understand the risks and possibilities of data sharing, even if

awareness must be raised on all levels of the society.

SCDS (2021) has also identifed opportunities related to data sharing. First, data can be
easily shared between different stakeholders like companies and authorities. Data can

be shared in a fast and secure way that respect laws and regulations. Second, data can
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easily be combined from different sources, which increase the value for the user of the
data. Third, data sharing support data-driven decision-making and lifts collaboration to a

completely new level.

The value of data sharing is obvious and access to data for relevant stakeholders must
be ensured. Data sharing can increase the company performance on many levels and
even improve the individual productivity. Data sharing gives also the necessary
transparency for the stakeholders that are interested in the activity, like auditors. These

stakeholders can easily get a hold of the data for further analysis.

The Five Pillars of the PC Factory Data Management discussed in this section of the
thesis is the foundation of the data management in the case company. Each pillar is
described individally in this chapterasi t i s i mportant to under st a
to data management. Knowledge collected in this section is used to understand the
relevance of each pillar, as well as to collect practical information for the initial proposal

process, which is desribed in Chapter 5.

4.3 Data Analytics

Data is used by businesses to make faster and accurate business decisions. Business
analytics is used to improve business performance by describing current performance
and predicting future business scenarios. Business analytics is also used for solving

complex business problems in different situations. (Delen, 2015: Chapter 1)
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Type of Analytics Questions Answered Techniques Used
N\
: ized?
e excriihine How can the best be realized? Optimization
s alys et What all is involved in this happening? Simulation
: MCDM/Heuristics

What is the best that can happen?
8
&
2 i i
= e What else is most likely to happen? Data/Text Mining
= How else will it happen? Forecasting
| Analylice Statistical Analysis
5 How long will it continue to happen?
T
e
g How am | doing?
& S Lo Dashboards
8 Why is it happening? S
8 What all is happening?
=
©
S | Descriptive A T
< ?
s Analytics Who is involved in it?
2 How often does it happen? Ad Hoc Reports
gn Where did it happen?
a

What happened? Standard Reports

Figure 9. Three levels of analytics and their enabling techniques. (Delen, 2015)

There are three different levels of business analytics maturity, according to Delen (2015)
as seen in Figure 9. The levels are read from the bottom upward, where the lowest level
of analytics has least sophistication or intelligence.

Descriptive analytics is the first, lowest, level of analytics. Descriptive analytics is
answering the questions about what has happened and why it happened. The techniques
used at this level are basic reporting methods like usage of dashboards, scorecards, and

standard reports. Also ad hoc reporting activities are a part of descriptive analytics.

Predictive analytics is the second level in the analytics maturity model. On this level the
businesses are predicting what is going to happen by using more sophisticated means
like statistical analysis, forecasting, time-series, and data mining. Predictive analytics
can help the business to predict customer demand for individual products and required
stock size for these products. Even weather forecasting, season sales peaks, and

interest rate changes can be predicted with predictive analytics among other possibilities.
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Prescriptive analytics is the third and most sophisticated level of business analytics. On
this level the business is figuring out what they should do next to make the best out of
the situation. Prescriptive analytics is using the most sophisticated techniques including

optimization, simulation, and neural networks.

Business intelligence (BIl) is often used as a synonym for descriptive analytics where
advanced analytics is a synonym for predictive and prescriptive analytics.

The existing knowledge from this section describes what descriptive analytics is and the

information will be utilized when building the data management plan.

4.3.1 Data Analytics Tools

There are a lot of different tools for data analytics onthe market. i Busi ness | nt el
(BI) software are tools which are designed to retrieve, analyse, transform and report
d a t (BAT, 2021).

The current leader on the market is Microsoft with its product PowerBIl. PowerBl was in
2021 positioned for the third consecutive time as the leader in the Gartner Magic
Quadrant for Analytics and Business Intelligence Platforms. (Ulagaratchagan, 2021)

The 2021 Gartner Magic Quadrant for Analytics and Business Intelligence Platforms is

presented in Figure 10.
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Figure 10. 2021 Gartner Magic Quadrant for analytics and business intelligence platforms.
(Ulagaratchagan, 2021)

Microsoft PowerBI has the most complete vision and ability to execute, as presented in
Figure 10. These features make the tool the most optimal tool on the market today.
Tableau and Qlick is challenging PowerBI but isn &onsidered as mature as PowerBl is

today.

The information in this section is clearly shows that Microsoft PowerBI as a tool is optimal

for data analytics and reporting.
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4.4 Data Maturity Models

Data maturity modelling helps the business to understand on which stage the company
is when it comes to managing and utilizing data. Company performance is correlating to
data maturity which makes it essential to know on which stage the company is at, as this
is the foundation of making the plan for progressing to the next stage. It is a strict,
gquantifiable, and an objective view at the data use within a company, department line-

of-business, or whatever scope is modeled. The current ratings are of interests and

inform possible issues, bottlenecks, and urgency. What s houl d be of any
interest is what the next level in each category looks like and making plans to get there.
(McKnight, 2020.)
Figure 11 represents an example of how McKnight (2020) sees what a data maturity
model could look like.
Maturitv Level |Levell |Level2 |Level3 |[Level4 Level 5
Data A A A A A
L critenia |criteria  ||criteria  ||criteria criterna
Organization
Data A A A A A
criteria criteria criteria criteria criteria
Architecture
Data Technology ||criteria ||criteria ||criteria ||criteria criteria
Data Processes ||criteria ||criteria ||criteria ||criteria criteria
Figure 11. Example of a data maturity model (McKnight, 2020),
According to De Onis (2016), IT and the business must cooperate to create an operating
model that solves specific business problems based on the extracted data. This require
that the business invests wisely and utilize the right technology at the right time, deliver
self-service analytics in a cost-efficient way. To get to the destination of the data journey,
the business must know where it has been and where it currently is in data maturity.
Maturity assessment is required as trust within the organization is built by having a clear
plan and roadmap for building the data maturity for the business. Stakeholders are rarely
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willing to accept predictions and more sophisticated analytics without trust in the

assessment of the current situation through metrics and KPIs. (De Onis, 2016)

A maturity assessment should be done to establish a starting point of the development.
The assessment should be periodically reassessed to ensure progress in the right
direction. (Howson & Duncan, 2015)

There are many different data maturity models created by several different companies.
This section reviews the most relevant maturity models which serves the purpose of the

thesis.

4.4.1 SAS Analytical Maturity

The SAS analytical maturity model is a tool for IT leaders who want to assess the
organi zat i o rcdpabiltiasnaad syate.i The ihvolvement of IT, together with
analytics and operations teams, are important but the ownership of the analytics,
information, and content must be taken by the departments or teams which are utilizing
these. (SAS, 2014)
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Level of Maturity

Culture: Decision
Makers Use of Data

Analytic Maturity Scorecard (SAS, 2014).

Internal Process

Analytical Capabilities

47

Data Environment:

) Readiness Infrastructure and Software
and Analysis
Explorative: Dacision Enhanced: Continually | Optimized: Championed: Continuous
makers search for new | refining processes Commitment to improvernent/learning to
ways to use advanced | around data innovative analyticuse | support the most difficult
Level V analytics to support enhancement and foffuture growth and business challenges.
business decisions. analytic methods to draws on advanced
optimize resources. analytics and advances
in new technigues.
Empowered: Decision | Optimized: Widely Assertive: Management | Quantitatively Managed:
makers leverage deployed data supports analytics to Projects aligned to strategy;
analytics across the processes support bring business units documented best
Level IV organization to support | specific businass into alignment; practices; smoothly running
business decisions. insights. analytics talent advanced features and
centralized; best functions.
practices shared.
Analytically Astute: Implemented: Open: Good intentions, | Defined: Clear project life
Decision makers adopt | Common data but slow to change; cycles and processes;
anahytics for all management processes | analytics development | strong and flexible data
Lewel Il decisions, including key | in place and use of data | is constrained, yet amvironment; infrastructure
investments and sats and analytics departments have own | and software indexed and
resource allocation. established for decision | experts/plans. retrievable; desire for new
making. features.
Analytically Aware: Siloed: Development of | Aware: Full benefits of | Managed: Project-driven,
Decision makers department-level analytics poorly often reactive; no best-in-
recognize benefits of processes for data understood, siloed and | class sharing;
Level Il analytics to support procurement, ad hoc activities, yat completeness unknown.
decision making but management and reasonable results.
don't leverage analytics | analytics.
consistenthy.
Analytically Unaware: | Vioid: No defined data | Basic Lack of analytical | Basic: Some projects have
Decision makers rely on | management or skills or executive defined scope and
perceptions, historical | analytic processes to interest; poorly objectives; inconsistency
Levell decisions and non- support insight organized, reactive; and duplication of software.
validated beliefs. development or considers historical
business decisions. reporting to be
analytics.

The Analytical maturity model by SAS (2014) consists of five levels and the assessment
is done in four categories, as presented in Table 5. The categories represent four
different parts of the organization readiness and capabilities to use data analytics. The
categories presented by SAS (2014) are:
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1. Culture: Decision Makers Use of Data and Analysis

2. Internal Process Readiness

3. Analytical Capabilities

4. Data Environment; Infrastructure and Software

Each of the five levels of maturity has specific objectives for each category, as presented
in Table 5. The five levels of maturity by SAS (2014) are:

Level 1: The business decisions are made without facts. There a r e n 6 defin@dn y
processes in place for data management or analytics. Ther e anys not
understanding of the data analytics requirements for the business and no
consistency when driving projects related to data or data infrastructure.

Level 2: The business decisions are supported by analytics but not in a consistent
way. The internal processes related to data management are department
specific. There is some understanding of the data analytics requirements

for the business and the infrastructure is existing and managed.

Level 3: Analytics is widely used by decision makers. The data management
processes are defined and implemented. There is a good understanding of
the data analytics requirements for the business, but the initiatives are still
taken per department. The data infrastructure is existing, flexible, and

available.

Level 4: All decisions are backed up by analytics. Data processes are developed
further to support the business. The analytical capabilities are centralized
and best practices shared within the company. There is advanced

infrastructure and software implemented within the business.

Level 5: The business is exploring new ways to utilize analytics. The processes
around data and data management are mature and continuously updated.

The business is committed to continuously use and develop the capabilities
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of data analytics. The infrastructure is developed to support the business

needs.

There is a five-step journey to reach analytical maturity, according to SAS (2014). The
steps are:

1. Know what youdre |l ooking to achieve.

2. Commit resources and encourage ownership.

3. Communicate regularly and in a structured way.

4. Invest in analytics for the long term in a disciplined way.

o

Develop the capabilities to do predictive analytics.

It is obvious that the current data analytics maturity level of the case Company, according
to the SAS analytical maturity model, is Level 1. A second alternative for Bl and analytics
data maturity is needed to get a better view of what is expected to get to the next level.

The alternative data maturity model is presented in the next section.

4.4.2 IT Score Overview for Bl and Analytics

The Gartner IT Score maturity model is a management tool for IT leaders. The IT score
maturity model is a tool for identification of the current maturity level of business
intelligence and analytics within an organization. The tool will also point out which
initiatives the organization must reach to achieve maturity levels, and as such the model
also help the organization to create a roadmap for improvements needed for achieving
the next maturity level. The maturity model can also be used when justifying the value of
increasing the maturity of business intelligence and analytics to business managers. A
business intelligence development program requires human resources, personal skills,
defined processes, metrics, and the right technologies for the purpose. (Howson &
Duncan, 2015)
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Level 2: Level 3: Level 4: Level 5:
Opportunistic Standards Enterprise Transformative
Business-
Deploy an str:trie\?ey';

enterprise | Enterprise

; metrics | performance
Busmegs framework | culture
executive

becomes Bl -
Inconsistent champion Sophisticated
data and program

Spreadsheet stovepiped Technology |management '
and systems standards start l Outside-in
. ” rspective
|nform:t|on Limited to emerge T CACP: IP
anarchy ! role
sy l Proactively catablivhed
One-off l ___/ research new Driving
Ipon T metho;!s, enterprise
requests T technolegies and industry
l Projects cross transformation
- Document | 1, ciness CFO or COO
T hidden c_ost processes becomes
of silos sponsor
Appoint BICC started
governance
sponsor

Bl = Business intelligence
BICC = Bl competency center

Figure 12. Bl and Analytics Maturity Model (Howson & Duncan, 2015).

The Bl and Analytics Maturity Model by Howson & Duncan (2015) consist of five levels
as presented in Figure 12.

Level 1: Unaware i The demand for business intelligence and analytics is ad hoc.
The decision-making is unstructured and lacking processes and practices.

There is no information infrastructure, processes, or performance metrics.

Level 2: Opportunistic T Business units manage their own business intelligence and
analytics projects. These business units have their own tools and
information infrastructure. The business units have dedicated IT
organizations. The process modeling is usually missing, and the usage of
the existingt ool s i s nAnalytice butcomes aeenmtainly reporting,
and dashboards which contain business or domain specific content.

Level 3: Standards 1T Company-wide coordination has started through the

establishment of competence or analytics excellence centers. Technology
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standards including architecture, business intelligence platforms and data
warehouses are being put in place. No consistent sharing of data or
analytics models between business units. Only some sharing of processes,

and resources occur.

Level 4: Enterprise i The top management of the company is sponsoring business
intelligence and analytics projects and initiatives. There is a company-wide
framework of performance metrics which are directly linked to the company
strategy and objectives. The company decision-making is supported by the
established business intelligence applications. Common company rules,

models, and practices are applied to mitigate issues with fragmented data.

Level 5: Transformative 1 Business intelligence and analytics has become a
strategic initiative and is sponsored by the company chief executive officer
(CEO) or chief analytics officer (CAO). All parts of the organization are
working closely together with a focus on generating business value.
Information and data are seen as a strategic asset, and these are used to
generate income streams for the company. Processes and models are now

standardized which support the decision-making.

The existing knowledge for Bl and Analytics Maturity Model by Howson & Duncan (2015)
confirm the data maturity level of the case Company as Level 1, as discovered in the
previous section. These two data analytics maturity models will assist the case Company
in understanding the current level of data analytics but also assist in the thesis when

defining the DMP action plan.

4.5 Conceptual Framework of This Thesis

The conceptual framework for this thesis is presented in Figure 13. The conceptual
framework consists of three main themes discussed above that are put together to build
the foundation for a Data Management Plan. Each theme is addressing a set of questions

which are relevant when building the proposal in Section 5 of the thesis.
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Data Analytics Data Maturity Models

(Berson et. al., 2011) (Delen, 2015) (Howson & Duncan, 2021)
(Gordon, 2013) (Inmon et. al., 2019) (McKnight, 2020)
(Strengholt, 2020) (Talend, 2020) (SAS, 2014)

(Talend, 2021)

+ Answering the questions: * Answering the questions: + Answering the questions:
*  What is data? *  What is data analytics? * What are data maturity models?
*  What kind of data exist? *  Why is data analytics used? * Data maturity models used today?
*  What is Data Management? *  What does Descriptive Analytics * How can current data maturity be
*  What are the Data Management mean? measured?
Best Practices? * What are the requirements for
*  What should a Data reaching the next maturity level?

Management Plan (DMP) be and
contain in this context?

Figure 13. Conceptual Framework of this thesis.

First, data management is defined. Data and its various forms must be described as a
part of data management, as data is a fundamental part of data management. Data is a
part of the foundation for the thesis as data is the core element of the outcome of the
thesis. In addition, the Data Management Plan (DMP) as a definition must be defined so
that the structure and content of the plan is clearly identified. These elements support
the creation of the DMP. Gor d o n 6 swhé¢eRdd dctdvijies and deliverables of data
management, which is presented in this section, is relevant for the outcome as it is
responding to several weaknesses found during the Current State Analysis. These

weaknesses are:

1. Lack of policies and information flow regarding Data Storage

2. Lack of knowledge and skills regarding Data Reporting

3. Lack of practices and policies regarding Data Sharing

The Five Pillars of data management is also addressed for describing the best practice
of the five pillars in the context of the thesis.

Second, data analytics is defined. Data analytics is an essential part of the managing
and presenting data. Data analytics is essential for any business to understand and
present the business activity. The weakness of fALacgé&presentedepor t
in Table 4, is directly linked with this section and therefore the section is relevant for the

thesis.
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Third, data maturity models provide the measurement tools for evaluating the current
state of data maturity within a business. Understanding the current state is essential for
making the right decisions. Data maturity models provide as well clear demands and
objectives for the different maturity levels, which is of great help when creating the data
management plan and developing it in the future. A data maturity model will be used in
the DMP as measurement of the need for actions, which means that actions in the action
plan will be based on requirements for reaching the desired maturity level.

As a summary, for building the Data Management Plan in Section 5 these concepts and
tools were necessary to scrutinize: (1) what constitutes data and data management; (2)
how to use data analytics; and (3) how to use data maturity models when building the

Data Management Plan.

The existing knowledge findings will guide the Data Management Plan in the proposal

building phase in the next Section of this thesis.
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5 Building Proposal for the Data Management Plan

This chapter of the thesis focusses on the proposal building stage of the Data
Management Plan. The proposal building stage is based on the findings from the current
state analysis and the existing knowledge conceptual framework, which were presented
in the previous sections of the thesis. This chapter is divided in two sections which
include the overview of the proposal building stage, and findings from Data 2. The initial

proposal is attached in the thesis as Appendix 6.

5.1 Overview of the Proposal Building Stage

This section presents the steps used during the proposal building stage of this study.
The Proposal, the Data Management Plan, will address the weaknesses found during
the Current State Analysis stage. The main weaknesses were related to the lack of
internal policies & practices, skills, and reports.

The best practices, described in the previous section, were related to what is necessary
to create a data management plan, what the identified five pillars should contain, as well
as what data analytics means and how its maturity is measured. All these parts were

relevant for building the proposal.

First, the initial master Data Management Plan (DMP) document was created together
with the necessary templates listed in the DMP appendices. This was necessary as the
master document was completed during the following steps of the proposal building
stage. The templates were also tested and used by the organization as basis for
providing feedback and input for the proposal during the building stage.

Second, the Data 2 data collection was conducted. Data 2 contained two internal
stakeholder interviews which were: the SGTS Director and the PC Factory Team Leader.
The interviews were important for the proposal building stage as each interviewee had
to present their expectations and requirements for the content of the Data Management

Plan.

Third, the initial master document was updated with the information and data collected
during data collection Data 2. This step ensured that the feedback collected during the

Data 2 data collection stage was taken in consideration and implemented in the proposal.
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Create master
document & templates

Update the master
document & templates

Figure 14. Building the Proposal rationale.

The rationale of the building the proposal is presented in Figure 14. The three steps
present a logical approach to building the proposal and ensured that the stakeholders

were heard, and their requirements & proposals were included in the proposal.

Building the proposal, in the context, was a process where the stakeholders, also
validators of the outcome, were a part of the creation process. The st akehol de
and feedback were asked when the initial proposal had been created. The input and

feedback were discussed with each one stakeholder providing feedback individually and
documented in field notes. All input and feedback were taken in consideration to make

the data management plan as suitable as possible for the case company. The
involvement of the stakeholders in the building phase meant that the final validation

would be a short process as the validation would be a part of the build phase.

5.2 Findings from Data 2
The initial proposal, document version 0.1, was sent to the stakeholders listed in the Data

2 data collection. The stakeholders were asked if the document is easy to read, if the
stakeholder has any input or feedback, and if there are any other comments the

Metropolia

University of Applied Sciences



56

stakeholders wanted to share about the initial proposal. Each stakeholder provided input

and feedback which was tracked, analyzed, and reviewed together with the stakeholder.
The feedback was very positive, and the work was appreciated. The structure of the
document and content was clear and understood by the stakeholders. The input and

actions the input generated is presented in Table 6.

Table 6. Data 2 input and actions.

Input Action
Easiness of understanding the DMP Addition of Chapter 8 Glossary
document text. Abbreviations were aske
to be put in a glossary.
Clarification on GDPR compliance Added an action point in thBata Management
Policywhere the GDPR compliance has to be
mentioned. The DMP itself do not use nor treat
personal data.
Clear statement oWwhy DMP? The Introduction was updated with a clearer
description of the objective of BMP.

Figure 5 should be updated with the Da| Figure 5 was updated.
warehouse
Structure of document could be clearer | Not a part of the thesis as the document
template is used by the case company
Typo correction on page 4 Corrected

Unclear statemenbn page8, chapter The header of point 1b on page 8 corrected.
4.2and point 1b Should statéVhat data
is being usewithin the organization?

The actions, generated by input and feedback, were documented in the field notes of the
interviews (Appendix 5), and implemented in the document. The stakeholder input and
feedback were written in the 0.2 and 0.3 versions of the document. Document version
0.2 was updated with the feedback from the SGTS Director and document version 0.3
was updated with the feedback from the PC Factory Team Leader. The document
version 0.3 was finally sent to the stakeholders for final approval. Document version 0.3
was converted to the official version 1.0 after the validation and approval of the document
as the final version. The documentation of the approval was done in the Data 2 field
notes by adding question 5 fDo you approve document version 0.3 as the official version

of the DMP?0and completing the answers when approved.
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The initial proposal, document version 0.1, is added in the thesis as Appendix 6 and the
final version, document version 1.0, is added in the thesis as Appendix 8. The validation
of the proposal is discussed in the following section.

6 Validation of the proposed Data Management Plan

The validation of the proposal is presented in this chapter of the thesis. This chapter
discusses how the proposal was perceived and what kind of feedback was received from

the key stakeholders.

6.1 Validation as a part of the build phase

The validation of the proposal was partially included in the building the proposal section
of the thesis. The key stakeholders, the SGTS Director and PC Factory Team Leader,
were involved in building the proposal through interviews, where they provided feedback
about the initial proposal and evaluated the proposal during the build phase. The content
of the initial proposal was updated, along with new version numbers, based on the key
stakehol der anil evileagod. bThec key stakeholders approved document
version 0.3 as the outcome of the thesis. Document version 0.3 was converted to the

first official version of the document, version 1.0.

6.2 Summary of the Final Data Management Plan

The validation of the data management plan, data collection Data 3, was finally a
discussion about the implementation of the thesis outcome, the Data Management Plan.
Possible consequences and impact on the organization were also discussed and
specul at ed, as similar initiatives hcase

company and experience in data management is limited.

The feedback on the outcome of the thesis was positive and value well understood. The
outcome was identified as a very technical and detailed document which implementation
require time and effort. It was considered that the case company will raise the
professionalism within its activity by following the data management plan, and by doing

so get in control of and utilize the data for the benefit of the company.

enot
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Table 7. Data 3: Feedback summary

Function Reaction Description

“A good initiative as we have much data.”
"This is a professional approach that is supporting our activity."

SGTS Director "This is a process that can be implemented in other parts of our
Paositive organization as well, if the initial implementation, test that is, is
successful.”
"It is great to get a detailed study and facts with best practice behind the
PC Factory Team Leader DMP so that it isn't just someone’s thought about what is good to do."

"People and willingness to change work methods is the only thing that
MNeutral comes to mind."

"The document is very clear but very technical.”

"The challenge with implementation might be related to the change,

Constructive which will require change management"

critisism ar
feedback

"Implementation is one thing but the operations and maintaining the
process afterwards is the challenge."

As seen in Table 7, the key stakeholders seemed satisfied with the outcome and had
only a few constructive or feedback comments. The positive feedback was about raising
the professionalism within the organization, getting in control of data, and the fact that
the study is backed up with facts and existing knowledge. The neutral comment is a
comment about the change that the implementation of the outcome will present. The
constructive criticism or feedback was related to the technical content of the document,
challenges with change and the continuous maintenance of the documentation after the
implementation. The outcome was validated according to the plan, through Data 3, and

is considered successful.
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7 Conclusion

This chapter of the thesis summarizes and evaluates the study from the objective

definition to the outcome.

7.1 Executive Summary

The Saint-Gobain Technology Services Nordic & Baltic (SGTS NB) PC Factory was
established in 2018 with a focus on delivering excellent PC life-cycle services for the
Saint-Gobain companies in the Nordic & Baltic region. The PC Factory activity was
established from scratch, as the service was previously outsourced to an external
supplier. The creation of the activity took time, and the main effort was put in the
service delivery,and dat a management wasnodét in focus.
emerged as the activity grew as issues were identified in the daily operations. Missing
insight on the activity along with customer reporting was lacking as well as internal
policies, and skills to manage the data populated around the PC Factory services. The
objective of this thesis was to create a data management plan, which would address

the issues related to data management within the PC Factory activity.

First, the objective of this study was to identify the current situation within the PC
Factory when it comes to data management. The aim was to identify strengths and
weaknesses in the current data processes and operations. The thesis research used
both qualitative and quantitative methods. The qualitative research consisted of in-
depth interviews with relevant stakeholders while the quantitative research consisted of
a customer survey, which was addressed to the IT-decision makers of the Saint-
Gobain companies in the Nordic & Baltic region. Second, the study included an
analysis of existing knowledge, including best practices, about data management
suitable to be implemented in the PC Factory. Third, the proposal of the data
management plan was built together with stakeholders within SGTS NB and the
outcome was finalized when the stakeholders approved the document. The overall

process, including analysis and summary, took approximately a year to complete.

The information collected during the study was done with the help of three data
collection rounds (Data 1 7 3). The first round (Data 1) collected information about the

current situation within the PC Factory through key stakeholder interviews, a customer
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survey, and an internal team workshop. It was discovered that data management
policies and skills were missing which led to missing reports and excessive manual
work. All these points contributed to the data management inefficiency experienced
within the PC Factory. The second round (Data 2) collected information about the
proposal and its development through interviews of key stakeholders. This data
collection round as aimed to collect feedback about the first draft of the data
management plan to ensure that key stakeholder feedback and input was received,
analyzed, and needed changes applied in the final version of the data management
plan. The third (Data 3) and final round collected information about the validation of and
thoughts about the final version of data management plan through interviews of key
stakeholders. The analysis of existing knowledge revealed that existing models for data
management and data maturity assessment exist, and suitable models were chosen to

be implemented in the outcome of this thesis.

The result of this thesis, the data management plan, is targeting a specific business
problem which is causing ineffectiveness and lack of control within the activity. The
data management plan is written in a way which makes it possible to replicate, with
modifications, to other parts of the organization, which makes the data management
plan valuable for the organization.

The data management plan addresses the six activities discovered during the analysis
of the existing knowledge. By following the steps in the data management plan, the
organization can get in control of the data, start utilizing the data more efficiently, and
build the foundation on which the following developments around data management
can be built. The six activities, which is the foundation for data management in this
thesis, are: education, data management policies and strategy, data definitions, data
management tools, system development support, and information service. The final
data management plan contains a detailed action plan, which is targeted for the PC
Factory, to ensure a structured implementation of the proposal. The implementation
requires effort and resources, but the benefits of implementing the data management
plan are obvious, as discovered during the data 3 interviews. The organization can
assess the current data maturity with the help of the data maturity assessment as well
as understand the requirements of reaching the following level, which is essential for

further development of data management and moving toward a data-driven activity.
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The proposal was built together with stakeholders, who validated the versions of the
proposal, and the proposal was finally approved in the end of the build phase. This
means that the validation of the final version of the data management plan was done
by people who were a part of the creation process. The data management plan is,
considered by key stakeholders, to be ready to be implemented within the PC Factory
as such. The feedback from the PC Factory team leader is positive and the value is
identified. It is also agreed that the data management plan will be implemented
according to the action plan defined in the document. Some adjustments in the internal
processes are required to ensure the continuous development of data management

within the organization.

As a conclusion, a clear data management plan is needed for growing organizations as
the data populated in the various data sources are difficult to manage. The data
management plan helps the organization to identify, structure, and utilize data
efficiently while data maturity assessment is assisting the organization to identify the
current state of data maturity in addition to understanding what it requires to get to the

next step of data maturity.

7.2 Next Steps and Recommendations

There are some points to take in consideration before continuing with the implementation

of the Data Management Plan.

First, ensure proper resourcing for the facilitation of the project. Project management and
facilitation efforts are needed and should be taken in consideration when planning the
implementation. Necessary resources, especially human resources (time), must be

allocated to guarantee a successful implementation of the data management plan.

Second,the data management pl an doesnowithigthev e
organization around data management. This means that additional planning work is
needed even if the tasks are listed in the action plan. In addition, the working environment
is constantly changing which means that data sources, stakeholders, and report needs

should be re-assessed during the project.
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Third, the data management plan is created for correcting the current weaknesses.
Delaying the implementation might lead to a mismatch between weaknesses identified
during the current state analysis and current weaknesses, which means that the
weaknesses should be re-evaluated before the initialization of the project.

The implementation of the data management plan is possible, and should be a success,
if the points above are taken in consideration before the initiation of the project. Following
the action plan will lead the organization toward a data-driven activity, but the project will
impact the organization during the implementation phase. Maintaining the momentum
after the implementation of the data management plan, continuing the development of
data maturity, and driving the change within the organization will require strength and

focus from the leaders but all of this is possible to achieve.

7.3 Thesis Evaluation

The objective of the thesis was to create a Data Management Plan for the Saint-Gobain
Technology Services Nordic & Baltic (SGTS NB) PC Factory. The outcome of the thesis
was a concrete data management plan, tailored for the case company. The objective
and the outcome of the thesis are in line which means that the outcome of the thesis met
the objective of the study.

To ensure the construct validity of the thesis, several methods of data collection (e.g.,
triangulation) were used based on several data sources. The data collection methods
used were interviews, a questionnaire, and a workshop. The internal validity was
validated by the case company and the validity was positive as the data management
plan is considered applicable within the case company. In this study the final data
management plan can be utilized in other domains of the organization and therefore the
external validity can also be considered as positive. All these measures were aimed to

ensure the validity of the study.

Reliability, according to Yin (2009: 40) requires that the research steps in a study can be
repeated with the same results. In this study, the conceptual framework is based on the
current best practice and data collected from current employees and stakeholders. The
study is considered reliable at the time of conducting the study, but it will be outdated in

the near future due to the emerging development of IT in general.
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The study provides the case company with a concrete plan to implement best practice
data management. The data management plan is rather easy to replicate in other
organizations, as the plan is formulated according to the best practice structure, even if
written for the specific business problem. The data collected and information gathered
for this study were from reliable sources and stakeholders, which makes this study
credible and reliable.

7.4 Closing Words

The final section of this thesis is dedicated to my own reflection on thesis and process of

writing the thesis.

The problem in the busenytodhe sasecenpany. The wdldis speci
moving toward an environment full of data, which means that the need for a structured

way of managing data is needed within all organizations. It is evident that a lot of
companies, large and s ma | | havenot stareditbehcumhey towardghise n
data-driven world. The case company had identified the need, but the tools and means

were missing so something had to be done.

The outcome of the thesis, and the feedback within the case company, is very satisfying.
The concrete outcome, in the sense of a concrete and tangible plan that generate value
forthe business,i sndét an everyday prwitnhgthdthesiswaslofidhe pr
and even painful at times. | had to use a lot of time in identifying the right sources for
best practices and translating these to something that could be used within the case

company.

I have personally |l earnt a |l ot during the ma
the structure of the thesis can be used in daily work as the gate model can be

i mpl emented in any development situations.
that is currently changing the world. | feel really privileged to have had the opportunity to

write a thesis of this topic.

Finally, my employer will benefit of the outcome of the thesis which will hopefully have a
long-lasting effect on how the company manage data. | believe that this thesis is of

benefit to all parties involved.
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Appendix 1
1(5)

Data 1 - Interview Field Notes

Example 1: Interview of Teppo Hallamaa, SAP FICO Team Leader

Date & Place:

24.03.2021 fTeEms video conference
Started: 15:00 — Ended: 15:40

Recording Link

https://web.microsoftstream.com/video/08bafa10-
38ed-4963-84a0-53ce7alaf02c

Interviewee:

Hans Kanerva

Interviewee:

Teppo Hallamaa, FICO Team Leader

snanAnnanaannannannnd

1. What is Your | !

the a
organization?

role within subordinates, and both are located in Russia. One employee is

module.

am the SAP Competence Center FICO team leader. | have two

llocated to the Fl module and the other is allocated to the CO

2. About SAP data.
In the PC Factory
we have a need
for extracting
SAP data
(materials
purchasing &
inventory,
invoicing,
delivery) to get a
getter overview
of our activity.

Is it possible to
extract the data
from SAP?

It is possible but it will require work. Profit & Loss is shown en a
single row in the SAP accounting, and this might cause issues in
reporting.

It is possible to collect different pieces of data and collect them

tailor-made report can be EEII'I-E--T;‘;-E.I‘.'.

The daily stock status can be easily reported through a .csv or
through a Webfocus report. The report can be run manually or
scheduled to be run automatically. The report can be sent to an e-
mail address or be placed on a network drive.

Metropolia
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4.

Can we decide
what data is

exported (e.g.
columns)?

SAP Query tool is forbidden within the Saint-Gobain Group due to

Webfocus or SAP connector to PowerBl is needed for automatic
reports. If you deliver the required data column needs for us then

we'll be able to investigate if we can export all necessary data.

How often can
the data be
exported from
SAP?

| believe that the data export can be done daily. | just need to find
the tool meant for this. The data can be exported to a network
drive or e-mail.

6. Can the export The export can be automated e.g. through a .csv export to a
be automated, or | default network location.
do we have to do
it manually each
time?

7. Are there any Yes, some are. Reports do not need specific access rights if they
ready data are automated. PCF details can be filtered with parameters and
visualizations relevant data transmitted.

(reports)
available already
now in
webfocus?
8. How shall we Creation of ticket in ServiceNow is needed to get the project

proceed to get
the data export
process running?

going. The ticket will be assigned in the end to Bengt and me.
Place the PowerBl connector request in the request as well to get
the process ongoing.

Metropolia
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9. Is there anything | PFC data is clear and should be easy to export. Receivables,
else we need to shipping cost & product inveicing breakdown can be of interest
know about the | for you. Additional information fields might require identifying on
data export? physical invoices. It isn’t impossible but require some manual
work.

Example 2: Group interview of Tuomas Paavola and Jukka-Pekka Knuutinen

Date & Place: 22.03.2021 / Vantaa Office

Interviewer: Hans Kanerva
Interviewee: Tuomas Paavola & Jukka-Pekka Knuutinen (JP)
1. What are Tuomas: | work as a Computer Support Specialist
Your roles in the PC Factory and taking care of the daily
within the operations.

organization?
JP: 1 work as a Junior Computer Support Specialist

care of the daily operations.

2. About data | Tuomas: Yes, | know which are the data sources

and how you | and where the data is stored.

use it today.
JP: Not exactly, | know some but not all. | have
Do you know | some difficulties in finding the storage locations.
which all
data sources
we have
available
today and
how to
access the
data?

Metropolia
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3. Do you know

how we’re

receiving the
data?

ServiceNow data extract is done.

JP: Partially but some sources are unclear.

. What kind of | Tuomas: All data is available, but some must be
information | handled and processes manually. AssetID and
or data are serial numbers are marked on paper and it makes
you missing | the process more difficult and less agile.
in your daily
work? JP: Same as Tuomas. The manually handled data

could be managed better.

. How would | Tuomas: There is a need for visual reports for fast
you like the |review and database access for manual
data to be intervention.
presented
for you? JP: I have the same need as Tuomas.

Metropolia

University of Applied Sciences



Appendix 1

5 (5)
6. What are the | Tuomas: There are too many data sources and
greatest storage locations which spread around the
challenges network.
today when
itcomesto |JP:I|agree with Tuomas.
data and its
availability
in the PC
Factory
activity?
7. Other Tuomas: The AssetlD data management needs to
comments? | be prioritized to minimize the manual work.
JP: There is a need to have all data in one place.
Metropolia

University of Applied Sciences
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Data 1 - Customer questionnaire & answers

Date & Place: 15.04.2021 / MS Forms
On behalf of: SGTS NB PC Factory

Audience: Saint-Gobain IT-managers in the NB region
1. Are You currently satisfied with the reports you can get from the PC Factory? (Yes/No)
2. If you answered “NO" in guestion 1: What is the reason for Your dissatisfaction?
3. Do You know where or how You can get the reports related to Your business' PCs?
4. Are You satisfied with the level of data (g.g. PC fleet information) provided for you about

your business?

Are You missing any data that you consider important for You and Your business?

If You answered "Yes" in question 5: What data are You missing?

7. Do You consider that PowerBl, current data source for SGTS service data, is sufficient for
You to retrieve the necessary data and reports?

&. Do You have any further comments or wishes about the PC Factory service and/or
provided service data?

wn

o

Questionnaire Analysis Satisfiaction Statistics
Recipients Addressed |Replies Received |Answering Rate Satisfied Dissatisfied Satisfaction Rate
Fh 9 20% 8 1 89%
Findings
Main Findings
1 Low answering rate - 20%
5 Recipients generally satisfied (89%), only one recipient
dissatisfied (11%)
3 Dissatisfaction about response times and not about reports,
data, or services.
4 33% of receipients don't know where to find the data or reports.

PowerBl is considered to be the preferred reporting tool.

Metropolia
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ﬂ Are You currently s.ﬂ

1 4.15.21 16:11:22
4.15.21 16:48:33

4.15.2117:03:13
4.16.218:10:55

4.19.21 8:47:00

4.19.2113:34:51
4.20.2111:10:44
4.20.2116:51:41
4.26.21 10:11:56

W o N W»LeE W

4.15.2116:12:13
4.15.21 16:50:20

4.15.2117:07:58
4.16.21 8:11:56

4.15.21 8:48:28

4.19.21 13:35:43
4.20.2111:11:31
4.20.21 16:56:43
4.26.2110:14:51

anonymous
anonymous

anonymous
anonymous
anonymous
anonymous
anonymous
anonymous
anonymous

Yes
Yes

Yes
Yes
No
Yes
Yes
Yes
Yes

1f you answeered "N Do You know whendBl Are You satisfied wiBl Are You mi

Yes
Yes - | ask SGTS USS Tina

Yes
Yes, Lansweeper
my things takes too lon Yes
no
Yas
no
Mo

SGTS Nordic & Baltic

Yes
Yes

Yes
Yes
Yes
fes
Yas
Yes

PC Factory Reporting Questionnaire

9

Responses

View results

02:09

ssing amill If You answered

No
Mo
No
No
No

Average time to complete

“vi Do You consider thilll Do You have any full

Yeg Mo -}
ves Poor delivery time -
not due to you but

Lenova { corona. But
very finde "heads up”
on this issue in SGTS
Weekly News
Currently yes

Yes, with som adjustmen -
1 don't have access

Yas
L]

Active
Status

@ Open in Excel

1. Are You currently satisfied with the reports you can get from the PC Factory?

Mare Details

® v
@ e
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2. If you answered "NO" in question 1: What is the reason for Your dissatisfaction?

More Details

1

Responses Latest Responses

3. Do You know where or how You can get the reports related to Your business' PCs?
Mare Details
Latest Responses

9 “MNa"

"o
Responses

"Yes"

4. Are You satisfied with the level of data (e.g. PC fleet information) provided for you about your
business ?
More Details

. Yes 8
® e 0

ﬂ?’ Metropolia
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5. Are You missing any data that you consider important for You and Your business?

Mare Details

. Yes 0
. No ]

6. If You answered "Yes" in question 5: What data are You missing?

More Details

0

Responses Latest Responses

7. Do You consider that PowerBl, current data source for SGTS service data, is sufficient for You to
retrieve the necessary data and reports?
More Details
Latest Responses

7 "yes”

Responses "Yer"

8. Do You have any further comments or wishes about the PC Factory service and/or provided
service data?

More Details
3 Latest Responses

Responses

ﬂ?’ Metropolia
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Data 17 Workshop Field Notes

PC FACTORY DATA MANAGEMENT
WORKSHOP DETAILS

U Started: 22.3.2021 @ 13:05
U Ended: 22.3.2021 @ 14:43

[ Participants: Hans KANERVA, Jere KALLIONIEMI, Tuomas PAAVOLA, Jukka-Pekka
KNUUTINEN

1 Location: Vantaa office & Teams

1 Recorded in Teams: https://web.microsoftstream.com/video/b058626a-7d7¢c-47b0-a315-
d553effc8e7c

DATA MANAGEMENT Nordic & Baltic SAINT-GOBAIN

PC FACTORY DATA MANAGEMENT
WHY A WORKSHOP?

A fool with a tool is still a fool

- Grady Booch (famous software engineer)

3 DATA MANAGEMENT Nordic & Baltic SAINT-GOBAIN
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PC FACTORY DATA MANAGEMENT
WHY A WORKSHOP?

1 Current Status
O Data is widespread and not used
U Manual work to get an overview
U Decisions made on assumptions not on facts
U Not in 100% control of the delivered service

O Reporting (internal/external) missing

1 Need to take actions on getting on track with utilizing the data available!

DATA MANAGEMENT

PC FACTORY DATA MANAGEMENT

WORKSHOP - WHAT NOW?
In this exercise we’'ll brainstorm and identify:
1. What data sources do we have?

2. For what shall we use the data?

Nordic & Baltic

3. How shall we present the data? CRISP-DM Process

Busness

—  Data
Understandng Understanding
~ v

Deployment

DATA MANAGEMENT

Nordic & Baltic

Delen 2016

Appendix 3
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f
SAINT-GOBAIN

SAINT-GOBAIN
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WORKSHOP - WHAT DATA SOURCES DO WE HAVE?
Tracking of data sources in the data card template created - DONE

From where do we get data? (DHL, Lenovo, SAP, etc.)

In which format are we receiving the data? (Excel, .csv, e-malil, etc.)

What information is the data source containing?

= Where is it stored today?

DATA MANAGEMENT Nordic & Baltic SAINT-GOBAIN

WORKSHOP - FOR WHAT SHALL WE USE THE DATA?

" What data shall we visualize?

= External
Delivery information & time per order
Stock status & Lenovo batch delivery time
Recycling report/list
Overall statistics — PC Factory
Internal
Lenovo — Expected Delivery Dates
ServiceNow — Open orders & ordered equipment (exiracted from ficket data)
Order quantities per device (PCs, docking stations, mice, keyboards, etc.) (stock management)
DHL — Shipment trends per countries

T1A — Recycled producis & quantities (can it be tied to LanSweeper report for BU information?)

T1A — Recycled products: Scrapped vs second life

7 DATAMANAGEMENT Nordic & Baltic SAINT-GOBAIN
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WORKSHOP - FOR WHAT SHALL WE USE THE DATA?

= What is the preferred format of presenting the data?

Jere: Visualized PowerBl reports
Tuomas: Visualized P Bl reports but need for access to raw data in Excel

JP: Depends on the usage

Dashboards are n| ut a need for data view in list format as well
Dates

Details

8  DATA MANAGEMENT Nordic & Baltic SAINT-GOBAIN

PC FACTORY DATA MANAGEMENT

WORKSHOP - WHAT NEXT?

A summary of the workshop will be compiled, and results analyzed. The results will
be taken in consideration during the establishment of the data management plan
for PC Factory

Thank you for your contribution!

9 DATA MANAGEMENT Nordic & Baltic SAINT-GOBAIN
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DATA SOURCE CARD

Data Source: « Lenovo »

Data 17 Workshop Data Source Cards

Appendix 4
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What is the format of the data?

(.xIs/.csv/E-mail, etc.)

_html (default)
Format can be chosen

How is the data received?
(E-mail, automatic/manual export/iimport)

Email(automatic)

What information is the data
containing?

1. Products ordered
2. Estimated shipment/delivery dates

Where is the data stored?

PC Factory e-mail box > USS Teams - Files

Future: SGTS Universe Teams/SharePoint - Files

Other information / Comments?

Reports configured in the OVP portal and format chosen.

DATA MANAGEMENT

DATA SOURCE CARD

Nordic & Baltic

Data Source: « ServiceNow »

SAINT-GOBAIN

What is the format of the data?

(.xls/.csv/E-mail, etc.)

« Xls»

How is the data received?
(E-mail, automatic/manual export/import)

manual export / scheduled report in e-
mail »

What information is the data
containing?

1. Customer orders (Order details)
2. Customer details

Where is the data stored?

Not agreed, ServiceNow connector already existing in PowerBI

Other information / Comments?

Need for visualization of order data

Creation of reports in PowerB| by Jere & Tuomas

DATA MANAGEMENT

Nordic & Baltic

SAINT-GOBAIN

ﬂ7 Metropolia
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DATA SOURCE CARD
Data Source: « LanSweeper »
S i B
What is the format of the data? How is the data received? What information is the data
(.xls/.csv/E-maill, etc.) (E-mail, automatic/manual export/import) containing?
« .xls » « manual import » . ) .

1. Asset specific data (incl. Location,
warranty, HW details, SW details, latest
user)

]
Where is the data stored? Other information / Comments?
Connector existing between LS and PowerBlI Data quality not guaranteed, issues with device scanning
(Lsagent) > data collection has to be fixed
An existing report with necesary data (to be checked)
7  DATAMANAGEMENT Nordic & Baltic SAINT-GOBAIN
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Data 2 7 Interview field notes

Example 1

Building the Proposal - Interview

Date & Place: | 14.11.2021

Interviewer: Hans Kanerva

Interviewee: lorgen Liberg, SGTS NB Director

1. Is the Data Management
Plan [DMP) proposal
understandable? Do you
understand what you
read?

Yes, the DMP is understandable but | have some remarks and
comments, but we'll take it later on.

2. Do you consider that the
DMP makes sense?

Yes, it does make sense.

3. Do vyou have any
improwvement or change
suggestions?

Please remember to describe at the beginning your
abbreviations like [3GT5 stands for = Saint-Gobain
Technology Services), ITSM, 0L, etc. HKA: Yes, this is in
internal document so the abbreviations should be clear. |
will populate a glossary in the end of the document.
What is SGTS Universe? Missing the definition. HKA: | will
add it in the glossary as well.

Mavybe a Chapter in the beginning of “Why DMP is
important “The why,/The Need™ and why you have chosen
this for your thesis (Are you talking about Data in general
or Master data or even Block chain | — Might be under
“Data Definitions”. HKA: The reasoning and justification is
in the Master's Thesis document together with the
business problem and context.

What about GDFR * HKA: We do not populate personal
data in the PC Factory. The only personal data is collected
from SGTS or Group tools like Lansweeper or ServiceMow

Appendix 5
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Building the Proposal - Interview

which are already listed in Onetrust and no personal data
is used for either reporting nor visualization.

5. A chapter of validation of Data (how will you ensure to
data are correct and valid?) or this is not described in
MWaturity model by Howson & Duncan. HEA: The data
accuracy within the PC Factory will be on the data
owner's responsibility. Each data source needs an owner
and the data source must be documented. The data
accuracy and cleanliness must to be validated by the data
owmer according to data owner responsibilities that are
defined in the DMP policy.

6. Figure 5. | would changes the “PowerBi Server” to “Data
warehousa™ HKA: Actually, the SQL database is the data
warehouse where the PowerBl is the tool we use for data
processing and basic analytics. | will update the graph
with data warehouse in brackets.

7. Chapter 5 — Data Maturity assessment — Very good

8. Chapter 7.1 - Action Plan —Very good

4. Any further comments?

Remember that a DMP is a living document [continues researching).
HKA: yes, this is stated in the DMP as well. This DMP can’t ensure
the continuous updating and development of the DMP. This has to
be considered within the organization and task should be allocated
to the PC Factory Team Leader.

Metropolia
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Example 2

Building the Proposal - Interview

Date & Place: 17.11.2021 / Teams Video conferencing

Interviewer: Hans Kanerva

Interviewee: Jere Kallioniemi, PC Factory Team Leader

1. Iz the Data Manzgement
Plan {DMP) proposal
understandzble? Do you
understand what you
read?

‘ez, the document is understandable but it would be best if the
actual topic of DMP would start from Chapter 1 instead of chapter
3. The s=tup is understandable though as it is our company
template.

2. Do vyou consider that the
DMP makes sense?

¥es, it does make sense and we'll gladly apply the DMP in PC
Factory. We just need to review the DMP together in detail before
initiating the implemantation.

3. Dovyou hawve any
improvement or change
suggestions?

One typo on page 4 —> DATA STORGAE (to be corrected!)

Chapter 4.2, point 1b --> What dato is being vsed within the
orgonizgtion?®

Appendix 5
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Building the Proposal - Interview

4. Any further comments?

A new data source has been identified: The Lobel Dotobase. This
database contains data of the installed PCs including PC name and
PC zerial number.

5. Do you approve
document version 0.3
as the official version of
the DMP?

The version 0.3 is appraved by Jgra in an e-mail sent on
wednesday the 17th of November.

Appendix 5
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The Proposal i Data Management Plan i Version 0.1

Data Management Plan

SGTS Nordic & Baltic

PC FACTORY

VERSION 0.1
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1 Document control
1.1 Aim of this document
This document describes the background and action plan for the PC Factory Dota Management Plan
{DMP).
1.2 Document location
This document i only valid an the day it was printed. The actual document can be found in the FC
Factory folder which is placed under the US55 department folder located in 5GT5 Universe
(Sharepoint).
1.3 History
Date of this revision: Date of next revision:
Revision Ver. / Summary of changes Author Approval
date Rewv. date
22102021 0.1 Creation of document Hans Kanerva
1.4 Reviews
Mame Title
lérgen Liberg SGTS NB Director

lere Kallioniemi

SGTS MB PC Factory Team Leader

1.5 Approvals

MName

Title

lérgen Liberg

SGTS NB Director

1.6 Distribution

SGTS Mordic & Baltic PC Factory team
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2 Introduction

This Dato Management Plan, DMP from now on, is created on the basis of research conducted by
Hans Kanerva (SGTS NB) in the Metropolia University of Applied Sciences Master's Thesis “Doto
Monagement Plan”™. The DMP is an actual summary and action plan to correct issues chserved
during the current state analysis of data management within the PC Factory. The findings of the
current state are summarized in Chapter 4 in this document but the detziled research can be found
in the Master's thesis document.

The DMP consists of three main chapters:
Chapter 3: Context and Objective
Chapter 4; Implementation of the Data Management Plan
Chapter 5: The Action Plan

Chaopter 3 describes why this DMP is needed while Chapter 4 describes what is included and must be
considered when facilitating the DMP. Chapter 5 answer the question kow through a ready action
plan.

Chopter 6 is a summary of the DMP where Chapter 7 is dedicated for the appendixes.

3 Context and Objective

The DMP objective is to set a framework around data management within the SGTS Mordic & Baltic
PC Factory, and to provide an action plan with necessary templates to achieve this. The PC Factory
activity was set up in 2018 but the establishment of a proper data management was postponed at
the time to the future due to higher priorities. This DMP is aimed at correcting current challenges
with data management within the PC Factory activity but also to prepare the PC Factory data
management for future data analytics development activities.
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DATA MANAGEMENT

L 1 1 | L 1 L 1 L |

DATA SOURCES
DATA STORGAE
DATA PROCESSING
DATA REPORTING
DATA SHARING

Figure 1. The Five Rillars of the PC Factory Data Managemenit.
The data management in PC Factory is built on five pillars, which are presented in Figure 1.

Main challenges with data managemeant in the PC Factory and found during the current state
analysis is compiled in Figure 2. Main challenges are that the data isn't currently used in an efficient
way and necassary reporting and dashboards, descriptive data analytics, is missing. Control of the
activity has to be raised through the use of data through the descriptive data analytics means and
automation while reducing the need for manual work and possibilities for human errors. There is
also a lack of current understanding of the use of data and tools available for managing the data,
where clear internal policies around the topic is also missing.
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Data storage location unknown by the staff. No | 1. Impossible to utilize the data in an effident way as
Data Storage  |internal agreement, practice, or policy for the staff can't find the data.
common data storage practices. 2. Loss of staff efficlency due to lost working time.

1. Loss of staff efficlency due to lost working time.

Data Processing | A manual data processing prodess. P ——

1. Unutilized system and data.

% Loss of staff efficiency due to lost working time.

1. Missing reports for both intemal and external
stakeholders,

Reporting  |Lack of reporting knowladge and skills 2. Loss of staff efficlency due to lost working time as
|the staff use extra tima on creating non-relevant
reparts.

1. Missing insight to financial performance which has
an impact on the decision-making.

Data Processing | Lack of data processing knowledge and skills

Reporting  |Lack of reporting/reports 2. Customer transparency is missing and well as
customer report for supporting the customer decision-
risaking.

L Loss of data.
Data Sharing Mo Internal agreement, practice, or policy for | 2. Loss of staff efficiency due to lost working time.
common data sharing practices. 1. Impact on decision-making as necessary data is not

|fiound or inaccessible.

Figure 2. Key challenges and Business Impact.

The PC Factary is currently using data from six (&) different sources, which are listed in Figure 3. The
data from these sources are spread around the IT environment and used only on ad-hoc basis. The
DMP will assist in archestrating the data from these sources and make the use possible for the
organization.

Dats Sorroe Dita Format | At e Kk B¢ Uats Deslbwery | Data Storage | Forsal Approwed | Deliweny Approved | Stoage Spproeed|
DHL [T Wis E.mail Stk drive Yas [ Vs
Lenown HTML Excel E-rmuail E-mal Ve Yeu Mo
ThrlAsiet [ HiA E-mail [ Yas [ M
ERP Exced wia Manugl Export [ Yes No Ma
Saraiie Ry Exewl Y Manual Expon B Yai ] B
Larfweaper [ WA Manuial Export s Yz [ [T

Figure 3. Data Sources used by PC Factory.

-5-
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4 Implementation of the Data Management Plan

The implementation of the DMP is divided in six activities that were identified in the research. The
six data management activities are adjusted to the PC Factory activity and described in the following
section of the document.

4.1 Education

Education of concerned pecople is considered essential for a working data management. The lack of
skills and knowledge in both Data Pracessing and Reporting were identified as challenges in the
research of the current state of data management within the crganization. There is a need 1o
educate concerned people in:

1. Internal data policies and practices
2. Internal data management tools
3. Internal data management responsibilities

The training within the team can be conducted either through a seminor with the approgriate trainer
or by reading internal documentation. The latter posaes a risk as it is difficult to control pecple’s
reading and therefore the first alternative of seminar is the proposed as the primary mean of
education in this context. The seminar can be conducted either as classroom training or online.

Education preparations are required and the following missing points must be prepared and finalized
before the seminar:

Formalize the internal Data Monogement Policy
Formalize data sources in data cards, incl. data ownership
Formalize the Informotion Service -service description

Sl

iarant access to the data management tool, Power8l
The proposal for the seminar lecturers are:

1. SGTS NE PowerBl Solution Owner
2. PCFactory Team Leader

Additional external experts can be added as lecturers if it is considered neaded.
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4.2 Data Management Policies and Strategy

The data management policies and strategy defines the basic common rules of how to deal with
data. The policy should define how the concerned staff should use data. The Data Management
Poiicy require a formalized document which is distributed within the organization and finally
reviewed together with concerned staff. The policy is a pre-requisite for Education.

The Data Monogement Palicy should contain the guidelines for the following:

1. The purpose of data within the crganization
a. What is data used within the organization?
B. Why is data used within the organization?
2. Data location guidelines, incl. Doto Card location
a. Where is data located and stored?
3. Data processing guidelines
a. What is data ownership?
. Who can have access to the data?
. How the data is accessed and processed?
4. Data management tool guidelines
a.  What tool is used within the organization for the purpose?
. How can the tool be accessed?
5. Data backup & restore guidelines
a. What data is backed up?
b. How is the data backed up?
. How is the data restored in case of data loss?
6. Data sharing and reporting
a. What data should be shared with internal and external stakeholders?
. How is data shared with concerned stakeholders?

Preparations for the Doto Management Policy are:

1. Creation of the initial document
2. Review by relevant stakeholders:
a. 5GTE Director —general data management rules
b. 5GTS PowerBl Solution Owner — data location, data processing, data management
tool(s)
. 5GTS Head of Infrastructure — data backup & restore
3. Formalization & publication of the document
a. Placement in 5GTS Universe (Sharepoint)
b. Publication SGTS Intranet in Yammer

The proposal for the document crestor is the 5GTS5 NE User & Site Suppart Directar.
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4.3 Data Definitions

The dota definitions, in this context, is the appropriate documentation of the data sources. The Doto
Cord template, appendix 4, should be used for as a documentation template per data source. The
templates incdude all necessary information for proper docurmentation of a data source.

The data definition ensure that each data source is tageed with an appropriate name, owner and
other criteria that is necessary for future management and usage of the data scurce. The Dota Cord
will alzo ensure that documentation of data sources exist which means that the organization is less
dependent on staff knowledge and persons memaory.

It is advised that a summary of existing and/or future data sources are identified in a list (example:
Figure ) and then a Data Cord is created for each data source. The storage of the Doto Cords should
follow the guidelines communicated in the Data Management Policy.

The Data Cord should be filled and completed by the identified Doto Owrner. It is suggested that the
PC Factory Team Leader initigtes the kick-off or launch of completing the Date Cards.

4.4 Data Management Tools

The data management tool used within SGTS Nordic & Baltic is Microsaft PowerBl. This is the only
tool that should be used for the data management purpose and is chosen and validated as the
standard by the organization management. The data managemeant tool guidelines are
communicated in the Data Maonogement Palicy. The organization staff can get access to PowerBl
upon request to the PowerBl Solution Owner.

The PowerBl topology with data source types are presented in Figure 5. Three types of data sources
can be used for producing reports and visualization in PowerBl:

1. An Excel file with columns and rows
2. Data from the SOL database
3. Data through an application integration
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Figure 5. SGTS MB Powerdd Topology
Current existing application integrations are:
1. Lansweeper
2. ServiceMow
Current and new application integrations are managed by the PowerBl Salution Owner and each
need for a new integration must be addressed by raising a reguest in the ITSM tool.
The 501 dotobose can be used as a data source if the data is first imported to the database.
Database imports are managed, as well, by the PowerBl Salution Owner.
Excel-files can be used as such as data sources and they are managed by the data owner defined in
the Data Card for the specific data source. The storage guidelines for the Excel-files are defined in
the Data Management Policy.
The action needed in this section is related to educotion of concerned staff and raising awareness of
the tools used among concerned users.
- 9 -
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4.5 System Development Support

The spstem develomment support in this context refer to the activity where the data owner must
ensure that the data quality is good and ensure well-coordinated and -facilitated changes if such are
concerming the data or data source. The data owner must be the primary contact for any changes
related to any aspect of the data itself or the data source.

It is essential that & dota owner is identified for each data source, documented in a Date Cord and
that the data owner responsibilities are formalized in the Dote Management Policy. This will ensure
that the data owners are informed about the responsibility during the education. Education will also
ensure that the concerned people knows about the data management policy and data cwnership
modeal implemented within the organization as well as the location of relevant documentation
related to the data sources.

4.6 Information Service

The infarmation service describes how information and data is shared within the business inan
efficient way. The infermaticn service and its content, incleding data and report inventory, must be
formalized in a document or system. The document can be an internal service description, that is
used for other services within the organization. The system can be an existing system like the ITSM
tool Knowledge Base, ServiceNow, in this case.

It is recommended to start with a service description document, as the current ITSM system
Knowledge Base isn't used by all concerned stakeholders. The usage of a service description

document will require a periodic review and it is recommended that the document is reviewed at
least twice per year.

The service description document shall contain at least the following details:

# [Data & information sharing tool details

& [Data & information sharing tool access details
= [ata & data owner inventory

= Report & report owner inventory

It is recommended that the Informotion Service -service description is created and maintained by the
PC Foctory Team Leader. The document doesn't have to contain all information but information
references can be used instead.

The Informaotion Service -service description shall be completed with the creation of a Report Cord
per regort. The Report Card will ensure that each report is defined and documented with necessary
details including an appropriate report name & creator, significance statement, used data sources
and other criteria that is nacessary for future management and usage of the report.

-10-
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