E GIET .\ 1/

FACULTY OF BEHAVIOURAL, MANAGEMENT AND SOCIAL SCIENCES

BSc. INDUSTRIAL ENGINEERING & MANAGEMENT

Realigning the tactical- and operational information systems
within Gietart Kaltenbach

FLEUR VEENMAN

$2092042



Bachelor thesis Industrial Engineering and Management

Realigning the tactical- and operational information systems within Gietart Kaltenbach

Author:
F.N.A. Veenman (Fleur)
f.n.a.veenman@student.utwente.nl

University of Twente Gietart Kaltenbach
Drienerlolaan 5 Gietart Hengelo
7522 NB Enschede Pruisische Veldweg 20

7552 AC Hengelo

First supervisor University of Twente Supervisor Gietart Kaltenbach
Dr. P.B. Rogetzer (Patricia) S. Kok (Stefan)
Manager operations

Second supervisor University of Twente
Dr. IR. W.J.A. van Heeswijk (Wouter)

UNIVERSITY
E GIET OF TWENTE.


mailto:f.n.a.veenman@student.utwente.nl

Preface
Dear reader,

In front of you lies my bachelor thesis ‘Realigning the tactical- and operational information systems

within Gietart Kaltenbach’. This research was conducted for Gietart Kaltenbach between September
2021 and February 2022. During this research | got support from a number of people | would like to
take the opportunity in the preface to thank them.

First, | would like to thank Gietart Kaltenbach for the challenging assignment they offered me and
the opportunity to come to the company during these extraordinary circumstances. Foremost, |
would like to thank my supervisor Stefan Kok who guided me through this research at Gietart.
Without his input and directions, the results in this report would not have been there.

In addition, | would like to thank Patricia Rogetzer, my first supervisor of the university for her
engagement and the extensive feedback she provided me, which improved the quality of this thesis
a lot. It was nice working with you! Next to this, | want to thank Wouter van Heeswijk, my second
supervisor for his critical feedback to improve and assess the quality of this report.

Also, a special thanks to Mick van Diermen, my buddy during this research. Thanks for the support
and reflection during the time we spent at Gietart.

| sincerely hope that you enjoy reading this report, and it generates new insights about planning
management within project-oriented organizations.

Kind regards,

Fleur Veenman
Enschede, February 2022

UNIVERSITY
E GIET OF TWENTE.



Management summary

The reason behind this research is the lack of alignment between the tactical and operational
information systems (MS Project, MS Excel and BaaN) which are used as support for planning within
Gietart Kaltenbach. This alignment will be explained by means of illustrative examples. For an
encompassed solution design on the alignment, we investigated parameters and limitations within
the planning process within project-oriented organizations, which Gietart is, to prevent disturbances
on the technical- and user side by adjustments in the current methodology. The impact of the ‘lack’
reflects on inaccurate indications on both planning levels because the information at tactical level is
the input for the planning at operational level and vice versa.

The goal of this research is to provide a realigned design for planning support such that performance
of projects can be better monitored and controlled, which is an aid to create an increase in
organizational performance. Therefore, we redefined the objectives of tactical- and operational
planning in an appropriate hierarchical framework for project-oriented organizations, to provide
unambiguous expectations of the output of the planning levels and so create realistic input. This
thesis answers thereby the following research question:

“How can tactical and operational information systems be better aligned within Gietart Kaltenbach
to generate accurate output that can be monitored and controlled for improved production
performance?”

Therefore, those conditions were important to achieve tactical- and operational objectives:

Transparency The planning must be clear to all stakeholders. Their understanding is
important for good steering of the whole process from engineering to
expedition. Mistakes based on wrong interpretations needs to be prevented.

Progress determination  Keeping track of the progress of the modules, Production Orders (POs) and
components is valuable information for the management team, operation
manager, production manager and the sales department regarding the
budget and new incoming orders. Those insights should be provided by the
planning for evaluation and determination of (possible) follow-up actions.

Cost control Deviations in the reported- compared to the scheduled hours must be
traceable for the control process such that future schedules can be
prevented from the same failure. Next to this, the ERP system should be fed
with correct data to generate an independent calculation from the system in
the future, this makes the planning process less dependent on human.

Structure A standard structure should be formulated which is repeatedly usable within
planning management. Next to this, due to the multiple projects which are
produced in parallel with finite resources and capacity, the planner needs to
be aware of interdependencies between activities within modules to be able
to optimal deploy the resources.

Table 1, Conditions set by planning management
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Method

We started with an analysis of the current situation within Gietart and investigating the possibilities
of system alighnment and qualifications of project management within project-oriented
organizations. Based on literature studies we examined how we could align the information transfer
between the information systems and create a stepwise approach to implement adjustments in the
current planning methodology. Here a trade-off has been made between the complexity of the used
systems, effort on the user- and the technical side.

Conclusion

The use of different information systems complicated the information transfer between the
information systems and thereby the monitor and control phase of the planning levels. MS Project
did not offer an environment in which the conditions (Table 1) could be covered or alignment with
the Enterprise Resource Planning (ERP) system, but through a conversion of the used information
systems, we achieved a better alignment. This conversion we created, saves costs in time and the
costs of an ‘extra’ information system itself. To realize this conversion, we designed a repeatedly
usable tactical format where the functionalities of MS Project are included in MS Excel. The designed
format simplifies the process on the technical- and the user side by having all functionalities in one
information system for controlling the planning process. Furthermore, we have explored additional
possibilities in this thesis to make the process more transparent for stakeholders. For instance, by
applying consistency and structure in the tactical planning such that visualizations of the department
occupation and workload is obtained. In addition, we created a Gantt-chart model in MS Excel for a
multi-project view of the active and ongoing projects that are scheduled to provide insights into the
dependence and variation between projects.

Recommendations

To generate more accurate data and a better information transfer between the planning levels, we
recommend excluding the information system MS Project from the planning process and to use the
information system MS Excel for scheduling on tactical- and operational level, where the additive
support of BaaN on operational level for the routing of the activities and material planning is
required. MS Excel provides extra visualization options for transparency and additional information
in the decision-making process through our redesigned planning format. The elimination from MS
Project limits the information transfer between the information systems and thereby the planning
levels to two systems for a decrease in motions and defects along the information transfer.
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Readers guide

Chapter 1

In this chapter we give a short introduction on the company where this research is conducted and
will we explain why this research has been set-up. Furthermore, we will discuss why this problem
has influence on the organizational performance, what our goal is and which research methodology
we are going to apply to achieve the goal.

Chapter 2

In this chapter we dive deeper in the current situation of this organization, to explore their
operations processes and remark important parameters within their planning environment to
discover an appropriate solution design which can integrate within their current environment.

Chapter 3.

Literature studies to express principles for improved production performance within project-
oriented organizations and clarify the added-value of the realighed methodology is elaborated on in
this chapter. Hereby, we try to envision the complexity of the planning within this kind of
organizations and explain how the solution model provides indicators for added-value to prevent
defects within the planning environment.

Chapter 4

The steps made towards a new planning environment are in this chapter substantiated and
reinforced by visualizations. Next to this, the overall findings and how those contributes to a better
alignment between the information systems are presented.

Chapter 5

Furthermore, adjustments in the current methodology requires adjustment in the way people are
working. Therefore, we present a solution for an implementation of the design, other proposals
within the planning environment and an illustration of the impact on the organizational
performance.

Chapter 6
The conclusions and some appropriate recommendations for the company together with the
limitations of this research are presented in this chapter.
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List of abbreviations and definitions

Definition
BaaN
BOM

CAD

CODP
CPM
ERP
ETO
FTE
HH

JT

KPI
MCDA
MS Excel
MS Project
4M
MRP
MS
MPSM
MTO
MTS
OEE
PDCA
PERT
PO

PRP
Routing
SIC
SMART
SWOT
WBS

Explanation

The ERP system used within Gietart Kaltenbach.
Bill Of Material

Computer-Aided Design, Designing 2D and 3D
structures using computer programs.
Customer Order Decoupling point

Critical pad method

Enterprise Resource Planning
Engineer-to-order

Full-time equivalent

High dependency, High variability

Just In Time

Key Performance Indicator

Multi Criteria Decision Analysis

Microsoft Excel

Microsoft Projects

Men, Material, Machine, Method

Material Requirement Planning

Microsoft

Solving Managerial Problems Systematically
Make-to-order

Make-to-stock

Overall Equipment Effectiveness

Plan, Do, Check Act

Program Evaluation Review Technique
Production Order, Contains information about the item being produced,
the quantity and the planned finish date in combination with the
materials and processes required.

Project Requirement Planning

The sequence of the activities in operations.
Statistical Inventory Control (stock production)
Simple Multi Attribute Rating Technique
Strength, Weakness, Opportunities, Threats
Work Breakdown Structure

Table 2, List of abbreviations and definitions
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Chapter 1: Introduction

This chapter provides a general introduction to the research. A brief description of the company of
this research, Gietart Kaltenbach, is given in Section 1.1. In Section 1.2 the investigated problem is
described and will be elaborated, resulting in an all-encompassing core problem. In Section 1.3 the
problem-solving approach in relation to the current environment is plotted against the aim of the
research. In order to arrive at a well-founded solution, the research has been set out step-by-step by
several sub questions that elaborate on the method used to answer the research question in Section
1.4. Finally, the deliverables of this research are described in Section 1.5.

1.1 Gietart Kaltenbach

Gietart Kaltenbach (in this document further
referred to as Gietart) is a subsidiary of company
Kaltenbach. The Kaltenbach Group consists of two
production locations: Lérrach Germany and
Gietart Hengelo. The production location in
Hengelo has approximately 20,000 m? of working
space and around 80 employees. At this
production location, Gietart is responsible for

designing, producing and engineering several

Figure 1, shotblasting machine design by Gietart
(Kaltenbach, 2021)

types of shotblasting machines for steel service
treatment (Figure 1). This treatment entails
removing the unwanted corrosion and the metallic waste on finished goods (Slkka, 2021). Gietart is
a project-oriented organization. A wide range of shotblasting machines is produced in Hengelo and a
customer-specific solution is built upon request (Kaltenbach, 2021).

The customer-specific shot blasting machines are produced on a project basis and therefore a
project in this report can be read as producing one shotblasting machine specifically for a customer.
Gietart has been in a transition phase from 80% Make To Stock (MTS) production in combination
with 20% Engineer To Order (ETO) to 80% Configure To Order (CTO) in combination with 20% ETO, a
transition is made to smart customization (Nonhof, 2021). Smart customization entails that every
customer is free to configure a machine according to their wishes. Several options are defined by the
sales department like the number of roller tracks, the number of doors and an additional brush or
blower. Because each blasting machine is unique, with different options, the planning process
becomes more complicated and the productivity of the operations will therefore more than before
be the result of correct planning.
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1.2 Problem identification

Right now, the quality of planning management within Gietart is low. The planning is only recorded
at a high abstraction level (e.g., in MS Excel or MS project) and is dependent on human expertise
(intuition). There is a lack of insight into the workload of a particular week and it is ambiguous how
many hours are spent in the end of production. Gietart wants to improve the quality of the planning
and thus a planning method which reduces system complexity on the user- and technical side, data
provision which support them to react in time, to prevent the process from unnecessary delays. The
planning should deliver output to monitor and control the project to increase proactive decisiveness.

Gietart wants to be able to respond better to upcoming orders. Interpreting a planning schedule and
benchmarking those from multiple projects is difficult with the current information provision. The in-
and output of the planning should be structured for clear expectations and an independent
methodology from human intuition is necessary for a reliable benchmark mechanism.

The overall planning within an organization is always constructed in three layers, see Figure 2, where
the strategic level is not in scope for this research. By examining the tactical- and operational
planning method of Gietart was striking that the tactical planning was already drawn in details based
on human intuition to determine the lead time of a project. The operational planning was further
examined based on the data in the tactical planning. The operational planning was used to assign the
employees based on available resources to project components from day-to-day (instead of on
measurable activities), see Appendix B for display of the operational planning format within Gietart.

The disturbance in the alignment between tactical and operational planning (information transfer)
can be seen as a ‘communication black box’. There is no comprehensive alignment due to the

parallel running of the used information systems. An alignment between the systems could help
clarifying this black box and smoothening the information transfer between the levels resulting in
higher quality of planning management (Samek et al., 2019).

e Strategic planning 1- 2 years
¢ Annual budget projects
1-12 month

Board

* MS Project planning

¢ Based on intuition

* Project planning t 2 quarters ahead
» Active projects = 1 - 3 months

¢ Planning MS Excel
¢ Task planning * 2 weeks
Operational e Employee planning 1 week
_/,% ¢ Routing + Material requirements -> BaaN
[°4

Figure 2, Composition overall planning Gietart, where X denotes the communication ‘blackblox’ between tactical
and operational information systems.
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1.2.1 Reason for research

As mentioned, Gietart has been in a reorganization, whereby processes are continuously examined,
adapted and improved. Responding quickly and easily so that services match the changing
technologies, and matching customers need, is important. Having a dynamic planning environment
which provides correct indications contributes to a higher quality of service.

1.2.2 Problem statement.
Figure 3, shows a problem cluster to

visualize the impact/consequences of Inaccurate indications

based on output
information systems

the indicated problems on each other. 7

Not sure wheter new
orders can be

The cause of the core problem(s) is accepted

that the content of the planning is /\

based on expertise (intuition). This . Used times are
Lack of |ns.|ght in outdated
results in two potential core ELEEY
. . Mo accurate data for DAc:ionprthem
problems. The first one is that the T the costllocation
4its Consequences
data of the ERP system and the Diffeat to meniter CEc e | ——

. . . . F|':uglack of consistent mEE sl € i
planning applications are not integral. structur in planning L EL) ([ rorentai care pradiem
The next one is that there is no clear (O causecore roptem

Structure of the Data ERP and
structure between tactical- and planning is nat planning applications
repeadetely usable not integral
operational planning. This research \/
will focus on the problem to find a Content of the
planning is based on
way to align tactical- and operation ST

information systems which are used for ~ [/9ure 3 Problem cluster

the support of the planning. Thereby, a
clear structure of tactical- and operational planning is the core for a repeatedly usable solution and
the ability to monitor progression of the projects.

The tactical planning within Gietart does center on the determining the total throughput time of a
project, where the tactical planning within Gietart is so detailed that it also serves as an operational
planning as described in Section 2.1. The structure of the composition is not transparent to others
than the planner himself who draws-up the planning because it is enfolded based on his intuition. In
supply chain management, the planning levels need to be distinguished depending on the time
horizon. Midterm decisions are related to tactical level, which includes the tactics to achieve the
strategy set at (strategic level) and short-term decisions are done in operational level which includes
the operations that needs to be executed to achieve the tactic at tactical level as efficiently as
possible. The relative importance of these decision levels can be different from one company to
another, but the vision, objectives and expectations of the tactics and the operations needs to be

clear for qualitative planning management (Bender et al., 2002). The better the objectives are drawn
up, the easier it is to keep an overview of what your organization actually 'must do' to achieve the
goal. This raises various questions about the current planning within the organization because there
are no clear objectives/indicators set for the tactical planning to provide some transparency for
stakeholders and the interests of operational level are already processed in the tactical planning
what reduces the decisiveness related to tactical scope. However, it is important that the quality of
the information that is reinforced from the tactical planning is good because the material supply
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runs through the ERP system and the input for the ERP system concerning material planning is
deduced from the tactical planning such that the materials can be delivered on time and inventories
can be kept low.

Due to lack of structure and transparency between the tactical- and operational planning there also
arises difficulties in monitoring the progress of projects, which in turn makes it is hard to indicate the
available capacity over longer term (i.e. one or two months for tactical planning). Therefore, it is
difficult making a good capacity planning across projects because there is a lack of validated data
and consistent structure in the planning. This may result in a wrong exploitation of resources due to
wrong estimations, which leads to cost increases of projects, where it is difficult to determine what
the cause is in the current situation. For instance, if there is a project in the ERP system that took
1,200 hours, then the planning of the modules in the operational schedule should also add up to a
total of 1,200 hours in the sub-calculation or at least the deviation must be traceable and be noted
in the system such that there can be learned from (called an iterative process).

This lack of transparency also causes difficulties for the sales team. For example: The sales team got
a call, a service order and they don’t know exactly whether they can accept that order due to a lack
of validated data and insight in the capacity occupation. The sales department must trust on the
intuition of the planner and can’t guarantee on what time basis the order can be processed.
Therefore, is transparency an important deliverable for stakeholders of tactical planning.

Planning management is responsible for

building, running, and monitoring the Leadership Employees

planning. As methodology: The Plan Do Blicy R sty Plan Do Resources

Check Act (PDCA) cycle (Figure 4) is /{% —

used. Currently, for each project, an 1

estimation based on intuition is made to Employee

appreciation

calculate the costs and build the Act Check /= Customer appreciation
. . Learn and improve

planning of a project, but the act step spre i Byl

(actual costing) is skipped in the current

approach. The actual costing of the Results

project is not analysed due to the Figure 4, Plan, Do, Check, Act cycle (Gidey & Beshah, 2014)

ambiguousness output caused by the lack of transparency and alignment between the used
information systems, this makes it hard to track deviations between scheduled and reported hours.
So, no lessons are learned from the subsequent calculation and there is no iterative process at the
end of production. Therefore, the following action problem is formulated: Inaccurate indications are
made based on the output of the information systems, where the underlaying cause is that the
tactical and operational planning are currently ‘mixed-up’. Tactical and operational planning should
reinforce each other. Therefore, the expectations of both levels need to be clear to be able to
analyse the performance of the project. Alignment between the information systems should
improve the information transfer and improve the quality of the data output such that the act step
can be accomplished for the set-up of an iterative process (Kok, 2021).
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1.3 Research methodology

This research consists of two parts, namely a qualitative and a quantitative study aimed at
eliminating waste in the execution of the production process by creating smooth flow in the
information transfer between the planning levels to generate accurate indications. Table 3, provides
an overview of the research design in combination with the structure of the chapters. At the
beginning a qualitative study was carried out to map the current processes and to analyse which
problems are experienced in practice along the tactical- and operational planning. To this end, open
and semi-structured interviews have been conducted with different types of actors (sales support,
the operations manager, the production leader, production employees and specialists) to avoid the
bias of a particular actor. In addition, the qualitative study consisted of observing consult sessions in
which coordinating departments discussed the planning objectives during the ‘day start’ to gain
insights on limitations due to information provided by the tactical- and operational planning during
the execution.

In the theoretical framework, literature research is done incorporating multiple elements such as the
lean methodology and the effect of waste in a production process due to organizational disabilities
concerning planning management. Based on literature studies and qualitative research an aligned
format is designed in which the impact is evaluated by illustrated examples. The perspective of the
used information systems is assessed by scoring criteria, the Simple Multi Attribute Rating Technique
(SMART) is therefore used, SMART is a multi-criteria decision analysis (MCDA) method in which
alternatives per attribute are assessed based on direct rating for measurable results, such that we
could assess the functionalities of the information systems for the realigned methodology.

The following success factors have been used for assessment and evaluation of the new aligned
planning methodology (Umble & Haft, 2003):

Success factor 1: Clear formulation of tactical and operational objectives

Success factor 2: Dedication of the management team

Success factor 3: Excellent project management

Success factor 4: Change management

Success Factor 5: Data accuracy

Success factor 6: Education and training
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In the research design, as shown in Table 3, we have conducted the research along the specific

questions.

Knowledge Type of Research
question research population
How is the Descriptive  Company
planning

currently

managed

within

Gietart?

What Descriptive  Literature,

Literature on
hierarchical
planning
alignment
within
project-
oriented

organizations

is available
that is
applicable to

this research?
How to create

an iterative
structure
between the
information
systems that
is repeatedly
possible?
How is the
quality of the
planning
management
improved
using the

recommended

realigned
planning
method?

and Company

explanatory

Explanatory Literature
Company

Explanatory Company

Table 3, Research design

E GIET

Subjects

Production
manager
Operations
Manager
Sales support

Operations
management

Production
manager
Manager
operations

Management
team
Operation
manager
Production
manager

Research
strategy

Deep
quantitative

Broad
gualitative

Deep
gualitative

Deep
qualitative

Method of
data gathering
Interviews,
observations
and literature
studies (cross-
sectional)

Literature and
communication
(cross-
sectional)

Literature,
observation
and
communication
(cross-
sectional)

Interview
stakeholders,
evaluation of
additional
control
information
(cross-
sectional)

Method of
data processing
Visual
representation
and
documentation.
Quantitative
and qualitive.

Description of
tool and
methodologies.
Qualitative

Explanation of
the assessing
criteria and
possibilities.
Quantitative
and qualitative

Descriptive,
qualitative

Activities

Semi-
structured
interviews
stakeholders.
Creating
overview
processes
Literature
research
database.

Overview
requirement
and
possibilities.
User-friendly
explanation
and overview

Evaluation
and interview
stakeholders
concerning
improvements
and
adaptions.
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1.3.1 Problem quantification

A problem is often indicated as a difference between norm and reality. The norm is that there is
alignment between the tactical- and operational information systems and that the structure
between the operational and tactical planning is repetitively usable. The reality is that there is no
clear expectations of the tactical- and operational production planning and there is no alignment
between the used information systems. After a quick analysis, the cause of the core problem, (the
underlying problem) is that the content of the

planning is based on human expertise (intuition).

There is limited use of data during the decision

process, decisions are made based on intuition,

instead of on data and systematical input.

This ‘lack’ in alighnment is hard to measure in
numbers. Given the limited time span of this study,
it was decided not to quantify this ‘lack’ with Figure 5, current situation/reality

indicators. It was more valuable to investigate the solutions and expose possible bottlenecks. This

provides new insights and actual visible data for improved decisiveness.

Measuring the increase of performance when planning decisions are made based on the aligned
information systems is beyond the scope of this research, to measure improvements towards the
norm the following suggestion is made: To define the alignment between the information systems
supported by data and creating performance indicators to (evaluate) and assess the realigned
format on long term.

1.3.2 Research goal

The goal of this research is to increase the organizational performance by aligning the used
information systems in which the operational and tactical planning are differentiated and defined
with clear expectations to create more flexibility, insights and involvements from the stakeholders.
By systematically recording historical quantitative and qualitative data from the information
systems, the (planning) performance of projects can be compared. Based on this, quality standards
for planning management can be formulated such that the performance delivered after a project
can be assessed and improved by means of KPIs.
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1.4 Research questions
For a comprehensive solution to the core problem, the following research question is formulated:

“How can tactical and operational information systems be better aligned within Gietart Kaltenbach
to generate accurate output that can be monitored and controlled for improved production
performance?”

To explain the coherence and structure of this research a set of sub-questions has been formulated
for a stepwise approach towards the answer:

1. How is the planning currently managed within Gietart?
To empathize the reason of this research, an elaboration on the most important aspects within the
current set-up and method of production within the organization of this research is given.
Furthermore, how the structure of the current information systems is incorporated on the different
planning levels, a summary of the data transfer between the systems and the overall impact of a
planning schedule on planning management is explained.

2. What Literature on hierarchical planning alignment within project-oriented organizations is
available that is applicable to this research?

An improved performance gets along with lean principles, these are researched and used as
directions for this research. Next to this, background information on the recommended hierarchical
planning framework is done and how the positioning of Gietart within multi-project management
has impact on the performance of production is examined and taken in consideration during the
construction of the alignment methodology of the planning methods. Furthermore, developments
towards a successful implementation process are investigated to evaluate the impact and the
application of the changes.

3. How to create a structure between the information systems that is repeatedly usable?

To provide a future-proof solution multiple conditions and suggestions provided by stakeholders are
further examined and translated in preconditions to create a friendly design on technical- and user
side. To formulate a structure which is repeatedly possible an (iterative) link is investigated for a
successful implementation process. Furthermore, recommendations according to the execution of
the preconditions in the realigned method are done.

4. How is the quality of the planning management improved using the recommended realigned
planning method?
The results of this research are presented together with an elaborated view on the added value of
the aligned method. Furthermore, management information about the predicted impact and
additional control information is delivered. Next to this, other improvement proposals are discussed
together with the effects on the overall structure of the planning and the alignment between the
used information systems.
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1.5 Deliverables

This report contains a detailed report describing all processes related to the execution of ‘excellent’
planning management in combination with a problem/data analysis of the communication gap
between the used information systems within the specific organization. To start the solving process,
the perspective of the used information systems is investigated to create an improvement proposal
entangled with the current approach. The results of the trade-off and future perspective is evaluated
by the SMART goals. Next to this, a new format including the objectives for the tactical planning is
designed and tested through conversion of old projects in the ‘new’ format and a careful description
of the steps towards a successful transition process by the success factors is given. To set norms for
the improved performance KPls are illustrated for the long-term impact. To end this research
conclusions and recommendations for improving the performance for further research are drawn.
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Chapter 2: Current situation

In this chapter, the current system and processes of Gietart Kaltenbach is analyzed. Interviews and
observations were conducted to gain insight into the current planning environment. To indicate
disabilities in current planning management, different literature studies are used as comparison
mechanism for a representative norm of planning management. Gietarts’ control of planning
management is summarized in Section 2.1, important parameters for material planning and their
market positioning is substantiated in Section 2.2. Gietarts’ operations processes are presented by
visual illustrations in Section 2.3 together with an elaborated view on the provision of the planning
levels. Furthermore, the steps for drawing-up a project plan based on the applied Critical Path
Method (CPM) is displayed in Section 2.4 and in the end Section the conclusion entailing the most
important aspects of this chapter is given in Section 2.5.

2.1 Planning management

A planning should provide a visual overview of the projects, activities, tasks, and the relationships
between them. (Chofreh, 2015) mentioned that the planning management is not only a tool for
practitioners. It enables the experts to coordinate and manage a project within the specified
schedule and budget. The essence of planning management consists of three processes:

e The planner is responsible for drawing-up the schedule and needs to be aware of limitations
for constructing a realistic planning. The current planning method for constructing the
tactical planning schedule is the Critical Path Method (CPM). This method is elaborated on in
Section 2.4.

® Once the schedule has been drawn-up, the planner up-dates it weekly. Up-dating is keeping
the planning up-to-date, displaying progress per activity and calculate if the lead time is still
representative. Due to the parallel planning in the information systems of tactical and
operational level, up-dates needs to be done separately in MS Excel and MS Project to keep
an accurate view on both levels.

e Aplanning is a means to steer both the project, material requirements and the employees
on the work floor. The planning provides insight into the processes, dependencies, and
critical points in a project. Based on these insights, the planning serves as management
information. The determined lead time and required capacity influences the financial
management of a project, if more capacity is needed than estimated in advance, project
costs increase.

2.2 Customer Order Decoupling Point (CODP) Gietart

Different ways of producing require

different ways of planning (Vollman, Customer order Engineer  Fabricate  Assemble  Deliver
Berry, Whybark, & Jacobs, 2005). decoupling polnt

CODP is used to distinguish between Make-to-stock @
WIAKC=LO=5TLOCK 3 s s sassssssesecceceoo==

different production methods, see Forecast

Figure 6. The CODP is ‘the point in Assemble-to-stock £ driven  }-.

the supply chain, where the product Customer

Lo . , Make-to-order -———— ade ™

is linked to a specific customer order detven

(Olhager, 2010). Here a trade-off Engineer-to-order @

have to be made between stock and

v

. . Figure 6, Customer Order Decoupling Points (Olhager, 2010)
delivery time. The CODP concept has
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four possible decoupling points. The correct control of the CODP results in better control of the

production process, a lower risk of obsolescence and a decrease in inventories. The part of the

process before the CODP is not driven by a customer order. Planning and execution of this part is

based on expectations of future customer demand, forecast. The part of the process that is executed
after the CODP is determined by the customer order. The positioning of the decoupling point is an
important step in structuring the planning of the activities. The CODP represents the method of

production for planning and manufacturing. As mentioned in Section 1.1, Gietart has been in a
transition phase from 80% MTS production in combination with 20% ETO to 80% MTO in

combination with 20% ETO.

Thereby, Gietart made a transition to smart customization, project-oriented production, which

entails that production adapts more to customer order. This transition resulted in an upstream

CODP position. This repositioning is well considered because it is an aid for a decrease in material

costs: Materials are not unnecessary spilled (for stock production) and inventories are minimized

due to the purchase of material is attached to the customer order, which decreases the inventory

costs and a better focus on the customers delivery date is thereby achieved due to the project

specific focus on customer orders and not on unnecessary production ‘to utilize capacity’.

A limitation of the project-oriented production is that a disruption in the supply chain immediately
affects the ‘smooth’ of the processes due to dependencies of components within a project because

buffers have been eliminated from the process with this upstream positioning. The aim of this

research, alignment between the used information systems for planning management should result

in a more controlled process, where the logistics flows can respond faster to the needs of a sub-

process through better monitoring of the production phases such that the planning can be used as a

preventive steering tool. Where planning helps answer the question, “What should | do?” while
scheduling helps with the question “How should | do it?” (Bartak, 2000) Planning is a complement
for an optimal schedule, where Gietart uses the pull planning approach to determine the schedule.
The pull method entails that the planner starts with the end goal (the finish date) and works
backwards toward the start date.

2.3 Operations processes

The flow-chart from the pre-liminary process to the expedition process is presented in Figure 7. It is
essential that the timeline of the phases, tasks and additional steps within a project are clear for a

good understanding of this research.

» Engineering Preparations > Purchase

Sheet metal > machining

Welding

Project + Routing = Supplier

engingsring = Calculation management
Lay-put  |nventary = Contracting
BOM management

PRP = Dooumentation

Hasting
Lager
Press brake

Figure 7, Operations process & activities (Kok, 2021)
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An visual illustration of the production of a module is given in Figure 8:

Pull
Y
Customer
Assembly
Purchasing parts
R Assembl P E—
2 t2 v Prod. I
Semi- finish%d prod. 13 Purchasing parts MRP Semi- finished Semi- finished
wa products (PO’s) | FTRR- 22 [T products (PO’s) product (PO’s)
d 1 Routing BaaN 1 4 1
Edit Order2 —— i Order 1—- Edit
Order3 — ) processing time Edit 2 2
A5
3 [— waiting time 3 3
Standard items = sIC Standard items Standard items
t6 —

Figure 8, intermediate steps production module

The end time, when the semi-finished product (POs) must be ready, is the start date for the
assembly of all parts to create the product (module). The start time (t0) is calculated back (pull).

TO equals t1 minus the lead time, the lead time is calculated by the ERP system: processing + waiting
time of the module. Due to limitations in the capacity and parallel routing of processes this process
must be monitored by the operational planner to control the connection between the sub-processes
and departments.

The difficulties of a total setup of a new project is to plan the start dates within t0 and t1 of the POs.
The ERP system gives suggestions but is not incorporated for ‘changements’. Sometimes dates shift
within a project, those changes are difficult to implement and control in BaaN. Therefore, the
control of the operational planner is essential.

Furthermore, for the understanding: TO is the same for every product, but the period in which the
subcomponents are produced differ. Good planning and alignment between the systems should
distribute to more flexibility in the execution process. In addition, the standard items in (t6) are
stock items which are independent and should be ‘present’ in stock. Those are edited and combined
with the purchasing parts (t3) to complete the production of the POs. After the completion of the
POs those are assembled (t2) for completion of the module (t0).
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2.3.1 Planning hierarchy

This section first examines a deeper elaboration on the applied planning hierarchy within Gietart.
Furthermore, an introduction of the added value of the alignment between the information systems
and the steps for drawing-up the project planning are described. The hierarchical planning
framework consist of three levels as earlier described: (1) Strategic, (2) tactical and (3) operational
level.

Strategic planning centres on desired future long-term goals with strategic objectives, annual
budgets and visions which are monthly discussed during the management team (MT) meetings.
Curren