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Abstract 

The industrial development together with the globalization has led to that the markets are 
changing which in turn has led to an increased complexity of the organizational structures. 
Therefore, in order for firms to manage the customer’s expectations they need to develop their 
production planning. Although production planning and control is a mature area within research, 
there is a gap of knowledge regarding ways of planning the production operationally. Previous 
research within the area has mostly covered manufacturing issues through simulations and 
mathematical models, while the production planning and control structure has briefly been 
discussed on a more general level. This study addresses this through extending the knowledge on 
ways of planning the production operationally. Thus, the purpose of the research is to gain a 
deeper understanding for different ways of planning the production together with their 
implications. A case study was conducted at a Swedish high-tech make-to-order manufacturing 
firm characterized by low volume and high variety production, and the data was collected 
through interviews, observations and internal documents. This resulted in different ways of 
planning the production and their implications, which is divided into organizing planners and the 
planning process. 

The main empirical contributions of this research are summarized as: 

1. Insight to current ways of planning through mapping the existing organization of 
planners and planning processes. 

2. Implications with the different ways of working. 
3. Understanding for what is suitable for the organization based on the implications, 

together with recommended actions on how to adapt. 

The study covers initial findings within the field, however, they should be seen as a foundation 
for future research as well as when taking decisions regarding areas covered within this research. 

 

Key-words: Organizing production planners, production planner’s role, production planning 
process 
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Sammanfattning 

Den industriella utvecklingen tillsammans med globaliseringen har lett till att marknaderna har 
förändrats, vilket i sin tur har lett till en ökad komplexitet av organisationsstrukturer. Därför är 
det viktigt för företag att utveckla produktionsplaneringen för att kunna hantera kundernas 
beställningar. Även om planering och styrning är ett moget forskningsområde så saknas det 
forskning kring hur arbetet inom produktionsplaneringen faktiskt ska genomföras. Tidigare 
forskning inom området har främst belyst tillverkningsproblem genom olika simuleringar och 
matematiska modeller, samtidigt som produktionsplaneringens struktur har diskuterats i korthet 
på en generell nivå. Den här studien adresserar detta genom att öka kunskapen kring olika sätt att 
arbeta på inom produktionsplaneringen. Såldes är studiens syfte att skapa en djupare förståelse 
för olika sätt att planera produktionen på samt deras innebörd. En fallstudie har genomförts vid 
ett svensk högteknologiskt företag som tillverkar mot beställning och där produktionen 
karakteriseras av låg volym och hög variation. Data till studien har samlats in genom intervjuer, 
observationer och interna dokument. Detta har resulterat i olika sätt att planera produktionen på 
tillsammans med deras innebörd. Resultaten är uppdelade i olika sätt att organisera 
produktionsplanerares arbete på samt produktionsplaneringsprocessen. 

En sammanfattning av studiens empiriska bidrag är: 

1. Insikter om nuvarande sätt att planera produktion på genom en kartläggning av 
nuvarande sätt att organisera produktionsplanerares arbete på och produktions-
planeringsprocessen. 

2. Innebörden av de olika sätten att arbeta på. 
3. En förståelse för vad som är lämpligt för den undersökta organisationen baserat på 

innebörderna, tillsammans med rekommendation för anpassning. 

Studien omfattar initiala iakttagelser inom området, men ska emellertid ses som en grund för 
fortsatt forskning samt som värdefulla insikter vid beslutstagande kring produktionsplaneringens 
arbetssätt. 

Nyckelord: Organizing production planners, production planner’s role, production planning 
process 
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1 Introduction 
In this first chapter the general outline of the research is introduced. It presents a brief 
background to the study and the problematization followed by the purpose, aim and research 
questions. Thereafter the delimitations and the disposition of the research are presented. 

1.1 Background 
This study explores different ways of planning the production together with their implications 
in order to gain an understanding in the contexts of a make-to-order production characterized 
by low volume and high variety. 

The industrial development together with the globalization has led to that the markets are 
changing which in turn has led to an increased complexity of the organizational structures 
(Dweiri, et al., 2015). The changes are connected to what the customers expect and in order 
for firms to manage the customers’ orders; the firms need to develop their production 
planning (Stevenson, et al., 2005; Fattahi & Khodadad, 2015; Jeon & Kim, 2016). Production 
planning is within a firm part of the operations function that in some form is responsible for 
producing the products or services. In order to keep the operations department running 
efficiently and aligned with the corporate strategy, both planning and control activities are 
necessary. While planning concerns taking decisions regarding what is supposed to happen 
and control concerns taking actions when things do not go according to plan, there is such an 
overlap that they are grouped together (Slack, et al., 2015).  

Within research, production planning and control (PPC) is a large and complex field which 
concerns the coordination of manufacturing activities over time (McKay & Wiers, 2003). It is 
most commonly studied through simulations of manufacturing issues (Jeon & Kim, 2016) and 
mathematical models to describe PPC problems (Gabbay, 1979; Ciarallo, et al., 1994; Mula, 
et al., 2006). Although, PPC is to some extent also studied from a social science perspective, 
which mainly concerns different approaches to structuring the PPC organization in a more 
general way. An example of this is hierarchical production planning which covers 
mathematical models as well as structuring PPC in a hierarchical way based on the level of 
aggregation and time horizon to reduce complexity (Vicens, et al., 2001). Though, there is to 
our knowledge no research regarding actual ways of planning the production operationally. 
Previous research has identified and defined different tasks within PPC, however the literature 
does not cover how these functions actually should be carried out (McKay & Wiers, 2003). 
Hence, this study aims to clarify different ways of planning the production together with their 
advantages and disadvantages through conducting a case study on a Swedish make-to-order 
manufacturing firm characterized by low volume and high variety. The study focuses on 
different ways of planning the production within the firm and their implications. 
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1.2 Problematization 
The problem is that there is a lack of knowledge and understanding for different ways of 
planning the production. This study investigates different ways of planning the production in 
terms of the organization of planners and the planning process. With organization of planners 
we refer to how the planners work and their tasks. The research focuses on ways found within 
the case study, which is conducted at a Swedish high-tech make-to-order firm. Currently, the 
firm is reorganizing and merging two business areas in to one new. Therefore, it is also of 
interest to study the different ways of planning as well as their implications identified in each 
business area. 

1.3 Purpose and Aim 
Based on the problematization, the purpose of this research is to develop an understanding for 
the different ways of working as a production planner through studying the organization of 
planners and planning processes.  

The aim is to clarify the implications of planners’ ways of working through studying the 
advantages and disadvantages of different organizational structures of planners and planning 
processes. In turn, this will enable the development of an understanding for what of the 
findings that are suitable for organizations like the case company.  

1.4 Research Questions 
Based on the purpose and aim of this research, the following main research question has been 
developed: 

MRQ: How will the production planning function work in the new organization? 

In order to answer the main research question three sub-research questions are posed. Firstly, 
we need to gain an understanding of how the planners are organized and how the planning 
process works today. This is addressed through research question 1: 

RQ1: How is production planned?  

With the insights from how production is planned, it is then of interest to investigate the 
implications which these entail. This is done by assessing the advantages and disadvantages 
of the findings from RQ1 and is addressed through research question 2: 

RQ2: What implications does the different ways of planning the production have? 

Based on what is known about the new organization it is of interest to determine what these 
identified implications mean for the new organization and what they need to take in to 
consideration. Therefore, this is addressed through research question 3: 

RQ3: What is suitable for the new organization? 
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1.5 Delimitations 
This research focuses on ways of planning the production together with their implications, 
and more specifically the organization of planners and the planning process. Even though 
PPC covers other areas such as mathematical approaches, this study is delimited to 
operational production planning. 

The research was conducted as a single case study at a Swedish high-tech make-to-order 
manufacturing firm characterized by low volume and high variety. Within the case company 
the study investigated one site with two business areas. Due to resource limitations a second 
site closely related to the studied site was visited as a best practice case in order to expand the 
researcher’s knowledge regarding ways of planning the production. Therefore, the insights 
only derive from findings regarding ways of working identified within these sites, even 
though other ways of planning the production exist. 

Further, the conclusions and recommendations are intended for the case company’s planning 
organization, even though they may be generalizable and applicable to other organizations. 
The case study was performed with the case company’s confidentiality policy, which means 
that neither the name of the case company nor the interviewees are published. Furthermore, 
no internal documents or anything else that could compromise the company is published in 
this report, and these are not seen as important for the general insights of the study. 

Lastly, the study does not include an implementation of the identified ways of planning the 
production. Instead, focus is on shedding light on new perspectives within PPC through 
identifying ways of planning the production. 
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1.6 Disposition 
The disposition of the thesis is presented in Table 1. 

Table 1 – Disposition of the thesis. 

Disposition of the thesis 

1. Introduction The background to the study and the problematization is 
presented followed by the purpose, aim and research questions. 
Thereafter, the delimitations of the research are presented. 

2. Method Describes the methods used for this study. This includes the 
overall research approach, an in depth presentation of the 
research process as well as the research’s validity and reliability, 
which is done in order to ensure the quality of the research. 

3. Literature review In this chapter a review of the existing literature regarding PPC, 
ways of working, and process management and design are 
presented. The chapter begins with a brief introduction to PPC 
which is followed by defining the tasks: planning, scheduling 
and dispatching, and thereafter relevant concepts are covered. 

4. Results and 
Analysis 

The results and analysis of the empirical findings are presented. 
First, there is a brief background about the case company and its 
characteristics which is followed by answering the sub-research 
questions in chronological order. Lastly, the chapter is concluded 
with a summary of the results and analysis. 

5. Conclusion This final chapter starts of by reconnecting the findings to the 
study’s purpose through the posed research questions. Thereafter 
the theoretical and empirical contributions are presented, where 
the latter includes recommendations on action for the case 
company based on the findings. Finally, there is a reflection on 
sustainability which is followed by the study’s limitations and 
suggestions for future research. 
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2 Method 
In this chapter the method used for this study is described. It starts off with the study’s overall 
research approach which is followed by an in depth presentation of the research process. The 
research process describes how the literature was reviewed as well as how the case study was 
performed. The chapter is concluded by presenting the research’s validity and reliability in 
order to ensure the quality of the research. 

2.1 Research Approach 
The purpose of this research is to develop an understanding for production planner’s different 
ways of working through studying the organization of planners and planning processes. Thus, 
by gaining an understanding for different ways of working, the aim of the study is to 
contribute with knowledge regarding implications of planners’ ways of working through 
studying the advantages and disadvantages of different organization of planners and planning 
processes. The study covers initial findings within the field, however, they should be seen as a 
foundation for future research as well as when taking decisions regarding areas covered 
within this research. 

In order to answer the research questions a case study was used as the research approach. A 
case study was appropriate to use since it provides answers to why, what and how, when the 
phenomenon is studied in its natural setting (Voss, et al., 2002). Additionally, Collis and 
Hussey (2009) states that a case study is beneficial to conduct when the purpose is to study a 
real life context. The case study was conducted at a low volume and high variety 
manufacturing company in Sweden and the focus was on identifying ways of organizing 
planners as well as different planning processes within the production. Throughout the report 
the company name is not mentioned and instead it is referred to as the case company, and the 
two main different business areas studied are referred to as Business Area 1 (BA1) and 
Business Area 2 (BA2). 

The case study was based on qualitative methods, including unstructured and semi-structured 
interviews as well as observations and internal documents. The interviews were held with 
different stakeholders in order to gain a holistic view over the organization of planners and 
the planning processes. The interviewees mainly consisted of planners, managers connected 
to the planning organization, head planner and manufacturing personnel. The observations 
were mainly from how planners worked as well as from meetings within and between 
business areas regarding production planning. The internal documents concerned the planning 
processes and role descriptions. Several qualitative methods were used in order to triangulate 
the data. In the following section the data collection methods are discussed more in-depth.  



2 Method  Fredrik Malmi & Markus Segerholm 

6 
 

2.2 Research Process 
The research started off by gaining an understanding for the problem. This was done by 
conducting initial unstructured interviews with planners, operators and managers at both BA1 
and BA2. These interviews together with frequent discussions with our supervisors from both 
the case company and from KTH Royal Institute of Technology, led to that we gained 
important insights regarding the problem as well as an understanding for the challenges that 
lay ahead.  

Parallel with the unstructured interviews the existing literature was read and categorized. The 
data collected during the unstructured interviews combined with the existing literature and 
discussions with both our supervisors made it possible for us to formulate the 
problematization. Thereafter, the main research question was formulated together with the 
purpose and aim of the study. The main research question was divided into three research 
questions (RQ 1-3) which together answers the main research question. The interviews and 
observations that corresponded to RQ 1 & 2 were conducted in regard to the two existing 
business areas BA 1 & 2, while the interviews and observations related to RQ 3 were 
conducted in regard to the future new business area.  

In order to gain a deeper understanding the literature was reviewed further during the entire 
research process. Moreover, while the in-depth semi-structured interviews firstly aimed at 
gathering data, they were also used later on to gain specific knowledge regarding certain areas 
and to clarify uncertainties within these. Finally, when all material was gathered for each 
research question, the collected material was analyzed and the research questions answered. 
An overview of the whole process is displayed in Figure 1.  

 
Figure 1 – Summary of the research process. 

2.2.1 Literature collection 
The literature review was carried out in order to evaluate the existing body of knowledge 
within the field of the study as well as to gain a deeper understanding of the problem (Collis 
& Hussey, 2009). The literature review was an iterative process during the entire research. 
Firstly, a number of review articles within both planning and production were reviewed and 
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summarized briefly. The articles were categorized into different subject categories in order to 
facilitate the analyzing of the literature (Collis & Hussey, 2009). The reviewing of the 
existing body of knowledge was gradually narrowed down to specific subjects which were of 
high relevance for the research.  

The main subjects from the reviewed literature were production planning and control, 
planning organization, and process management and design. Production planning and control 
provided an understanding of what the advantages and disadvantages are with planning, 
scheduling and dispatching, hierarchal production planning, workload control as well as 
uncertainties. This was also the case for planning organization, to get an understanding of 
what the advantages and disadvantages with organizing planner after project, process or 
function are. Lastly, process management and design provided an understanding as well as a 
framework to analyze and evaluate the planning processes.  

The articles were found mainly in academic journals and were discovered by using the search 
engines Google Scholar, KTH Primo and Scopus. Furthermore, in order to download the 
articles KTH Primo was used. The following terms were used in different combinations in 
order to find the articles: production planning and control, organizing, planning, 
manufacturing, production, tasks. Moreover, some of the literature was discovered by looking 
at the reference list of reviewed articles. 

2.2.2 Case study 
The reason for choosing and conducting a case study was due to that it was aligned with the 
purpose of the research (Voss, et al., 2002; Collis & Hussey, 2009). According to Collis and 
Hussey (2009) a case study consists of five phases; selecting the case, preliminary 
investigations, data collection, data analysis, and writing the report. How these five phases 
were applied to this study is described more in detail in the following section. 

Selecting the case  
As mentioned in the introduction chapter, to the extent of our knowledge there has not been 
any research on operational ways of planning the production or their implications. Therefore, 
a company was chosen for the case study in which there were different ways of planning the 
production. The case study was conducted on a manufacturing make-to-order company, with 
two business areas. The two business areas had different ways of planning their production in 
terms of organizing planners and planning processes. Moreover, the case company also had a 
third business area, which was visited as a best practice case since it contributed with an 
additional point of view.  
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Preliminary investigations  
To gain an initial understanding of the context at the case company, preliminary 
investigations were conducted (Collis & Hussey, 2009). The preliminary investigation 
commenced with gaining an understanding of the case company’s two business areas 
organizational structures and planning processes as well as it provided us with an 
understanding for the problem. This was conducted through eight unstructured interviews and 
two of them where with planners at BA1 and concerned the planner’s role. Furthermore, the 
logistics and supply managers from both BA1 and BA2 were interviewed to gain an 
understanding of the organizational structures and lastly one project manager and three 
operators were interviewed to gain an overall understanding for the production processes. The 
layout of the interviews was the same for all eight interviewees, where the interviewee was 
given open questions with the opportunity to explain and describe processes and structures. 
An overview of the interviewees in the preliminary investigations is presented in Table 2.  

Table 2 – Preliminary investigation interviewees. 

Position BA/Function 
Planner 1 Business Area 1 
Planner 2 Business Area 1 
Logistics & Supply Manager 1 Business Area 1 
Logistics & Supply Manager 2 Business Area 2 
Project Manager Project Office 
Operator 1 Business Area 1 
Operator 2 Business Area 1 
Operator 3 Business Area 1 

In addition to the interviews, observations where done through attending meetings. An 
example of a meeting is where the two business areas discussed and explained the planning 
process for each other. These observations contributed to a better understanding of the 
differences between the two business areas.  

The findings from the preliminary investigation led to a better understanding of the 
company’s problem as well as to defining the scope of the research. 

Data collection 
The data gathered consisted of primary and secondary sources. The primary data was based 
on qualitative data collected through both unstructured and semi-structured interviews as well 
as from observations. The secondary data was gathered from internal documents at the case 
company. Additionally, to the data collection section which is described below, minor 
questions in order to clarify were answered face-to-face or through email with employees at 
the case company.  
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Interviews 
The main data collection for the study was based on semi-structured interviews with open 
ended questions regarding a specific subject. This approach was suitable to use since the aim 
of the interviews were to understand the interviewee’s view of their situation (Collis & 
Hussey, 2009). Further, this enabled the interviewees to freely talk about their ideas and 
thoughts, and at the same time it fulfilled the requirements for the answers to be compared 
with each other (Collis & Hussey, 2009). The interviews were divided into two stages, the 
first stage treated RQ1 and RQ2, and the second stage treated RQ3. Below the two stages are 
descried further.  

In stage 1, the aim was to understand how the production was planned today at the case 
company (RQ1) and to identify advantages and disadvantages of different ways of planning 
the production (RQ2). Therefore, semi-structured interviews were held with six planners at 
BA1, the head planner of BA2, both the logistics and supply managers for BA1 and BA2 as 
well as with one project manager. In order to increase the number of participants in the 
research all of the interviewees were approached and asked face-to-face if they wanted to be a 
part of the research, and no one declined. 

The interviews with the six planners and the head planner focused on the planning process at 
the two different business areas as well as the planner’s role and responsibility. Furthermore, 
the interviews with the two logistics and supply manager, the project manager as well as with 
the head planner at BA2 concerned the organizational structure of the planning organization 
and how to organize planners. An overview of the questions asked during the interviews is 
presented in Appendix A. 

In order to further gain insights interviews were conducted at Business Area 3, which was 
located at another geographical location. There, three interviews were conducted with a 
supply chain manager, planning manager and production planner. The interviews regarded 
different planner roles and organization of planners. The interviews were arranged through 
email contact with the business area and conducted on site.  

In stage 2, the aim was to understand what is suitable for an organization with the case 
company’s characteristics based on the implications of the findings. Therefore, three 
interviews were conducted with the Logistics & Supply Manager 1, Head of Production and 
Planning Manager 1. The main subject for these interviews was the reorganization with focus 
on organizational structure and changes that would affect the planners directly. 
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Overall interview setup 
The conducted interviews were between 45 min and 75 min long. All the interviews were held 
face-to-face and to decrease the risk of misunderstanding the interviews were held in 
Swedish. An overview of the semi-structured interviews that were conducted together with 
the positions, business areas and what research questions the interviews regarded are 
displayed in Table 3. However, there were some shorter interviews or email correspondents in 
order to clarify certain points which are not presented in the table. 

Table 3 – Data collection interviewees. 

Position BA/Function RQ1 RQ2 RQ3 
Planner 1 Business Area 1 X X  
Planner 2 Business Area 1 X X  
Planner 3 Business Area 1 X X  
Planner 4 Business Area 1 X X  
Planner 5 Business Area 1 X X  
Planner 6 Business Area 1 X X  
Head Planner Business Area 2 X X  
Logistics & Supply Manager 1 Business Area 1 X X X 
Logistics & Supply Manager 2 Business Area 2 X X  
Project Manager Project Office X X  
Head of Production Case Study Site   X 
Planning Manager 1 New Business Area   X 
Supply Chain Manager Business Area 3 X X  
Planning Manager 2 Business Area 3 X X  
Production Planner Business Area 3 X X  

Both the researchers were present at all interviews, where one was asking the predetermined 
questions and the other one was observing and taking notes. Both the interviewers were 
asking following-up questions in order to clarify information. This allowed the researchers to 
gain a better understanding of the answers as well as different aspects of it were captured. 
Lastly, all the interviewees were informed of the purpose of the interview together with the 
purpose of the study in advance, which was done in order to ensure an ethically conducted 
research. All the interviewees’ identities are confidential and their answers anonymized. 

Observations 
Observations were done in order to gain a deeper understanding of the planning and 
production processes. Thus, observations were conducted during meetings as well as during 
the daily work for planners and shop floor operators. These meetings regarded both the 
organization of planners as well as the planning process for the business areas. Through 
observing the daily work insights were gained that were not presented during the interviews. 
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Documents 
During the research, internal documents were gathered regarding the planning processes for 
different business areas as well as for the prototype planning process and the planners’ role. 
These were used in order to complement the primary data and to gain a better understanding 
of the phenomenon studied. 

Data analysis  
The data analysis phase referrers to discovering patterns and trends from the collected data at 
the case company. Since the gathered data was qualitative, the process to analyze it was done 
through three steps: reducing the data (i.e. focusing on and selecting specific data), displaying 
the data (i.e. presenting the data visually and systematically), and lastly drawing conclusions 
and checking the validity of the conclusion as well as taking a step back to generalize the 
conclusions. (Collis & Hussey, 2009) 

To increase the rate of interesting data and reduce the risk for unnecessary data as well as 
reducing the risk of misunderstandings and misinterpretations the questions were formulated 
thoroughly on a specific subject. During the analyze phase, some of the gathered data from 
the interviews were discarded since it was not of interest for the study. 

The data was displayed through dividing it into two categories based on if it regarded the 
organization of planners or the planning process. The purpose of the first category was to gain 
an understanding for the different ways to organize planners as well as their advantages and 
disadvantages. The purpose of the second category was to gain an understanding of the 
different planning processes and their advantages and disadvantages.  

Further, when the data was categorized and displayed, several activities were conducted in 
order to analyze the data. The data that was collected regarding the current state of organizing 
planners and the planning process was analyzed in order to answer RQ1. Thereafter, the data 
was compared and matched to the existing body of knowledge and the implications were 
analyzed, which resulted in answering RQ2. Finally, the implications together with the 
knowledge gathered about the new business area were analyzed in order to answer RQ3. 

Writing the report 
The last phase of conducting the case study was writing the report, which includes presenting 
the empirical findings as well as the analysis and conclusion from it combined with the 
findings from the literature. This was done at the end of the case study. 
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2.3 Research Quality 
As with all research it is important to assess its quality and therefore this following section 
discusses the quality of the research in terms of validity and reliability. Gibbert, et al. (2008) 
argues that it is suitable to assess the rigorousness of a case study through its internal validity, 
construct validity, external validity and reliability. In the following sections the study is 
therefore evaluated through the framework presented by Gibbert, et al. (2008). Based on that 
framework, a summary of the measures taken in order to ensure this study’s quality is 
presented in Table 4. 

2.3.1 Internal validity 
Internal validity, which is also known as the logic validity, concerns the data analysis and 
refers to the casual relationship between the variables and the results, thus whether certain 
circumstances are actually shown to lead to other circumstances (Voss, et al., 2002; Gibbert, 
et al., 2008). Furthermore, it concerns if the research provides logical reasoning that is 
convincing enough to defend the conclusions. There are three measures that can be taken in 
order to ensure internal validity: a clear research framework, pattern matching and theory 
triangulation. Formulating a clear research framework from literature is important for case 
studies in order to show that an outcome actually derives from a certain variable and not 
falsely from another. This research can be criticized on this point since there is no literature 
framework covering the whole study. Although the literature review on which the case study 
is built does cover several explicit descriptions of casual relationships between variables and 
outcomes, especially for ways of working. Furthermore, the research should through pattern 
matching compare the empirically observed patterns with predicted patterns or ones found in 
previous research though in different contexts. This is something this research does in order to 
increase the validity. Different ways of working in other contexts are compared to the 
findings since there is little found research within this field. Finally, theory triangulation is 
used to verify the findings through embracing multiple perspectives. Triangulation was used 
within the literature review by finding different viewpoints and bodies of literature. However, 
the literature review could be extended further through finding more different theoretical 
lenses and bodies of knowledge since some sources tended to build on the same source. 

2.3.2 Construct validity 
Construct validity on the other hand concerns the quality of the data collection and refers to 
how well the study investigates the phenomenon intended to study (Voss, et al., 2002; 
Gibbert, et al., 2008). There are two measures that can be taken in order to enhance the 
construct validity in a case study; a clear chain of evidence and data triangulation. 
Establishing a clear chain of evidence is important in order to allow the reader to understand 
how the research was conducted from initial research questions and all the way to the final 
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conclusions. This is ensured through a comprehensive description of the research process and 
all the steps taken in the case study. Data triangulation aims to look at the same phenomenon 
from different angles through using multiple data collection methods as well as multiple data 
sources. On this point the research can be criticized for relying heavily on qualitative data. 
However, in order to increase validity several approaches for collecting data were used which 
included interviews, observations and internal documents. The interviews were conducted 
with both employees and managers in the same position and at multiple business areas in 
order to reduce bias. Furthermore, the collected data was verified with the sources to ensure 
that the interpretation was correct. 

2.3.3 External validity 
The third and last type of validity is used to evaluate the generalizability of the study, i.e. 
whether the findings can be generalized to another setting (Voss, et al., 2002; Gibbert, et al., 
2008). Gibbert, et al. (2008) states that there are two types of external validity: statistical and 
analytical generalization. Statistical generalization is based on a population while on the other 
hand analytical generalization is based on empirical observations that then are converted into 
theory. In order to have a high generalizability of an analytical case it is necessary to have 
conducted multiple case studies at different organizations or different case studies within one 
organization. Due to the fact that this is a single case study it inflicts limitations to which 
extent the findings can be generalized. However, multiple business areas at the case company 
were studied in order to increase the generalizability. Furthermore, Gibbert, et al. (2008) also 
states that in order to increase the generalizability it is important to explain why the case study 
was appropriate to use as well as describing the context of the case study. In section 2.2.2 it is 
argued why a case study was an appropriate method to use in this research and in the same 
chapter under Selecting the case, the context of the case study is presented. Thus, because it is 
a single case study the generalizability of the study is to some extent decreased. 

2.3.4 Reliability 
The reliability of a study refers to the absence of random errors (Gibbert, et al., 2008) and if 
the study was done again it would lead to the same insight (Voss, et al., 2002; Gibbert, et al., 
2008; Collis & Hussey, 2009). According to Gibbert, et al. (2008) the key words of reliability 
are transparency and replication. Further, he states that transparency can be achieved through 
careful documentation and clarification of the study’s procedures. Thus, develop a case study 
protocol which specifies how the case study was conducted. The method chapter aims to 
provide other researchers with the information on how to replicate this study. Although, the 
method chapter describes the research process, it can be difficult to reproduce the findings due 
to that the data is qualitative and that the interviewees’ experiences and opinions can differ 
between firms. Moreover, since the interviewees were asked semi-structured questions the 
follow-up questions differ between them which also makes it harder to reproduce the findings. 
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Further, Gibbert, et al. (2008) states that to achieve replication it is important to establish a 
case study database with case study notes and documents in order to facilitate for other 
investigators. However, material gathered during the case study such as interview notes and 
internal documents cannot be displayed due to company confidential. This is also the reason 
why the company name is not displayed in the report. Unfortunately, this decreases the 
reliability of the study and thus there are areas of improvements within the case study.  

Table 4 – Summary of the research quality. 

Summary of the research quality 

Internal validity Construct validity External validity Reliability 

Explicit descriptions 
of casual 
relationships 
between variables 
and outcomes 

Pattern matching of 
findings with 
previous research in 
other contexts 

Theory triangulation 
through different 
bodies of knowledge 

Clear chain of 
evidence through 
comprehensive 
description of the 
research process 

Data triangulation 
through the use of 
multiple sources: 
- Interviews (original 
interviews conducted 
by researchers) 
- Observations 
(direct observations 
by researchers) 
- Archival data 
(internal documents) 

Verifying collected 
data with sources 

Involved multiple 
business areas within 
the case company 

Argumentation for 
why the case study 
was appropriate 
regarding the 
research questions 

Development and 
use of case study 
protocol 

Case study database 
with interviewees 
and available 
documents  

In the next chapter the literature review, which was conducted as described in this chapter, is 
presented.  
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3 Literature review 
In this chapter a review of the existing literature regarding production planning and control, 
ways of working, and process management and design are presented. The chapter begins with 
a brief introduction to production planning and control which is followed by defining the 
tasks: planning, scheduling and dispatching, and thereafter relevant concepts within these are 
covered. No specific ways for organizing planners were found, therefore more general ways 
of working which are relevant for the study are presented. Finally, business processes and 
ways of managing them are covered. The chapter is concluded with a summary of the 
literature review. 

3.1 Production planning and control 
Within a firm there is an operations function in some form that is responsible for producing 
the products or services. In order to keep the operations department running efficiently and 
aligned with the corporate strategy, both planning and control activities are necessary. While 
planning concerns taking decisions about what is supposed to happen and control concerns 
taking actions when things do not go according to plan, there is such an overlap that they are 
grouped together according to Slack, et al. (2015). Further, McKay & Wiers (2003) 
summarizes production planning and control (PPC) as a large and complex field which 
concerns the coordination of manufacturing activities over a time horizon.  

In the reviewed literature, a majority of topics regarding production planning concerns a 
mathematical approach to solving optimization problems, such as minimizing tardiness and 
production times. However, production planning is also covered from a social science point of 
view where ways of working and tackling problems are addressed. The common approach of 
structuring PPC organization is in a hierarchical structure based on the level of aggregation 
and time horizon, which is known as hierarchical production planning (McKay & Wiers, 
2003). Corresponding to the activities within the hierarchical structure literature refers to 
tasks such as planning, scheduling and dispatching, which in this field are viewed as functions 
with inputs, outputs and objectives. Although, it has been pointed out that literature does not 
cover how these functions actually should be carried out in practice according to McKay & 
Wiers (2003). Furthermore, this lack of clarity leads to that the meaning of as well as the tasks 
associated with planning, scheduling and dispatching are interpreted differently both between 
and within firms. Therefore, we started by clarifying these in the next section and then 
continue to examine other concepts within production planning and control that are relevant 
for the study. 
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3.1.1 Planning, scheduling and dispatching 
There are multiple tasks handled by humans within the function of production planning. 
Previous research has pointed out planning, scheduling and dispatching as some of the key 
tasks within the function (McKay & Wiers, 2003). However, it has been shown that within 
PPC research; it is often hard to separate the three key tasks in a clear way (Crawford & 
Wiers, 2001). According to the former, one way of decomposing the function is through the 
level of control where a higher level corresponds to a more aggregated planning and longer 
time horizon. The approach of structuring the PPC organization in a hierarchical way based 
on the level of aggregation and time horizon is known as hierarchical production planning, 
which is explained more later on in this chapter. Furthermore, they state that the common 
understanding is that planning is usually on the highest level while dispatching is on the 
lowest level and scheduling is in between the two. Within operations research in large, they 
note that the concept of planning corresponds to applying ordering constraints while 
scheduling corresponds to allocating jobs to resources in time. 

Table 5 – Summary of task differences. (McKay & Wiers, 2003) 

 Input driven by Output represented by 
Planner Forecasts Volumes/buckets 
Scheduler  Order, assignments or jobs in real time 
Dispatcher Reality  

According to McKay & Wiers (2003) planning, scheduling and dispatching tasks can be 
clearly distinguished through the types of decisions, time horizons and the context. The 
planners work with multiple time horizons, from daily issues to monthly and yearly plans 
which are done as buckets of work over a period of time, while schedulers and dispatchers 
work in a single time horizon where they preform specific tasks in real time. Since the 
planners work with buckets of tasks, their tasks are easier to isolate from the schedulers’ and 
dispatchers’. Furthermore, the pressure is somewhat lower on them since they have more time 
to solve the problems or to escalate them. Although the scheduler and dispatcher tasks are 
more related, the scheduler is concerned with tracking material and resource issues as well as 
changes in capacity since these are issues that are hard for dispatchers to solve. This implies 
that the pressure is higher for schedulers and even higher for dispatchers since they take quick 
operational decisions on which they can get vocal feedback directly. McKay & Wiers (2003) 
summarizes these differences between the tasks through the attributes; input drivers and 
output representations as shown in Table 5. The planners and schedulers work with forecasts 
while the dispatcher has today’s reality to work with. Furthermore, the planner outputs are 
bucketed while schedulers and dispatchers work with single assignments. Even though there 
is somewhat of an overlap between the three tasks, if both attributes are combined there is a 
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clear difference between the three. The next section covers how these tasks fit in an 
organizational structure. 

3.1.2 Hierarchical production planning 
The industrial development has led to a changing market, which in turn has led to an 
increased complexity of the organizational structures. The changes are connected to what the 
customers expect and in order for firms to manage the customers’ order as well as the delivery 
dates, the firms needs to develop their production planning (Fattahi & Khodadad, 2015). 
Therefore, they and Andersson, et al. (2002) argue that the solution to dealing with these 
changes and challenges is to use a hierarchal based organization. Thus, to answer RQ2 it is of 
interest to understand how hierarchical organizational structures are used in production 
planning. 

 
Figure 2 – Different stages of hierarchical production planning. 

Hierarchical production planning (HPP) is an analytic model for handling environmental and 
system uncertainty (Mula, et al., 2006) and to provide a holistic view of the production 
(Fattahi & Khodadad, 2015) as well as it facilitates the management of order releases which 
results in reliable delivery dates (Ebadian, et al., 2009). This is done by combining long term 
plans over required machinery and personnel (Planner from section 3.1.1) with medium plans 
which includes rough plans for the work that is scheduled (Scheduler from section 3.1.1) and 
together with short term plans of scheduling each job on the floor (Dispatcher from section 
3.1.1) (Carravilla & Pinho de Sousa, 1995). Further, Ebadian, et al. (2009) states that there are 
three decision-making levels within HPP which facilitates the management of orders: order 
entry, order release and order sequencing/dispatching levels which are shown in Figure 2. 
However, Fattahi & Khodadad (2015) added one more level to HPP; the customer enquiry 
stage which is before the order entry. This level treats new orders and checks if the production 
can meet the customer demand and specifications. The other three levels on the other hand are 
for both new orders and for reoccurring ones. The order entry level addresses the acceptance 
or rejection of incoming orders based on current utilization of the shop floor as well as 
prioritization of existing orders together with that the delivery dates are set (Hendry, et al., 
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1998). Furthermore, Mather & Plossl (1978) argues that the problem with setting a delivery 
date is whether it should be based on an exogenous or endogenous perspective. Exogenous 
perspective is where the planner decides the delivery date while endogenous is where the 
delivery date is based on the current shop floor workload. In the order release level, it is 
determined which and when orders will be released to the floor. This is based on orders 
delivery date as well as the utilization of the floor. Furthermore, the release of orders requires 
workload control in order to ensure that the lead time becomes short and reliable. This is also 
supported by Fernandes & Carmo-Silva (2011) which state that workload control at the order 
release level enhances the performance of the shop floor since orders are realized based on the 
capacity and capabilities of the shop floor. Further, Stevenson, et al. (2005) argues that this 
ensures that the delivery date is met. Lastly, the sequencing/dispatching level addresses the 
dispatching and sequencing of work to each workstation on the shop floor. The orders that 
have been released to the floor are here prioritized at each workstation in order to both 
minimize the lead times as well as to ensure that the delivery dates are met.  

Andersson, et al. (2002) raises an important aspect when centralizing the control of the 
planning, e.g. through HPP. He notes that there is a risk that by centralizing the control over 
the planning the individuals on the shop floor cannot make any own decisions which results in 
that the salary is the only motivation for them instead of factors such as personal 
development. 

3.1.3 Uncertainties 
Within production planning it is important to consider uncertainties in order to understand 
why safety time is needed when planning the production. Uncertainty is defined as the 
difference between the knowledge possessed and the knowledge required to perform a task 
(Galbraith, 1973). There are two types of uncertainties: environmental and system 
uncertainties (Ho, 1989). Environmental uncertainties are external factors, e.g. demand and 
supply (Mula, et al., 2006). On the other hand, system uncertainties are internal factors such 
as operation yield, lead time, failure of production system, and changes to product structure. 
They also argue that there are several models to handle uncertainties, e.g. hierarchical 
production planning, material requirement planning, capacity planning, manufacturing 
resource planning, inventory management and supply chain planning. Ebadian, et al. (2009) 
argues that HPP is suitable for handling uncertainties in a make-to-order production. Lastly, 
according to Mula, et al. (2006) planning that does not consider uncertainty can expect to 
generate inferior planning. 
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3.2 Planning organizations 
During the pre-study at the case company we identified three ways of organizing planners and 
their work: project planning, product planning and functional planning. Within the case study 
this refers to planning customer projects, planning specific products within a customer project 
and planning a specific resource, and for the rest of this study this will be referred to as 
organizing planners. Within the literature we discovered that there has not been any explicit 
research on these ways of organizing planners. Instead research has been conducted on ways 
of working; e.g. projects, small projects within larger projects and functional work. Therefore, 
it is of interest to investigate this from a planning perspective with focus on ways of 
organizing planners. Furthermore, these three ways of organizing planners are of interest for 
the case study since they were identified as suitable for make-to-order firms characterized by 
low volume and high variety production. Below are the three ways of organizing planners 
described thoroughly. 

3.2.1 Project planning 
Project-based work has become an important factor to improve both the efficiency and the 
effectivness in operational flows (Pinto, 2013). Hans, et al. (2007) defines a project as an 
undertaking with a set of activities that have to be executed by using allocated resources. In 
make-to-order manufacturing firms it is common that there are multiple projects running in 
parallel which are allocating the same resources. These firms are often characterized by a high 
level of complexity and uncertainties. Therefore, the planners’ role in the projects according 
to them is to monitor the operation, planning and control. This provides the planners with a 
holistic view of the project. However, this setup leads to two problems. Firstly, because 
multiple projects are run in parallel and allocating the same resources, a conflict of interest 
can appear if the projects require the same rescoures at the same time. Secondly, as also noted 
by (Ho, 1989) another challenge is uncertatinties, both environmental and system 
uncertainties affects a project negatively. Moreover, uncertainties together with several 
interdependent parts (Baccarini, 1996) and multiple subsystems with their interdependent 
parts (Williams, 2002) results in projects with high complexity. They also argue that this leads 
to that projects fail to be delivered. Pinto (2013) defines a failed project as failing to deliver 
according to specifications, completed with extra cost or delivered after delivery date. Further, 
according to him the major reason for project failure is that projects were not evaluated after 
completion and that the key insights were not transferred on to new projects. Serra & Kunc 
(2015) argues that the solution to ensure the success of projects is to evaluate whether each 
project was successful or not. In order to do so Chih & Zwikael (2015) have identified five 
criteria which are important to consider in order to leverage the benefits of project planning. 
Further, fulfilling the criteria assures the quality of projects since well formulated criteria 
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facilitates the decision-making process which in turn leads to a successful project. The criteria 
and a short explanation are displayed in Table 6. 

Table 6 – Criteria for projects.  

Criteria Brief description 
Strategic fit Aligned with the organization´s strategy 
Target value Defined specification 
Measurability Measurable direct or indirect 
Realism Realistic to achieve 
Target date Date for realization 

Strategic fit is important both from a top-down perspective as well as from a bottom-up 
perspective. In a top-down perspective it is important to have high-level strategic goal. 
Further, in the bottom-up perspective it is important in order to address the bias problem 
where sub-units unsuitably favor its own project over others. Target value prevents different 
interpretations by stakeholders as well as it ensures the allocation of resources to realize the 
project. Measurability is necessary to determine if the project was realized or not. Realism is 
important in two contexts; on one hand it must be realizable given the operating and 
constrains of the organization and on the other hand it is important to be realistic with what is 
achievable. Target date enables both evaluation of the realization as well as it enables 
continuous monitoring of the progress. (Chih & Zwikael, 2015) 

As mentioned, the benefit of using a project based planning processes is that it allows the 
planner to have a holistic view over the progress of the project. However, conflict of interest 
in allocation of resuroces as well as uncertaties makes it harder for the planner to have an 
active planning which results in that projects have a higher tendancy of failure. Therefore, the 
criteria created by Chih & Zwikael needs to be followed to ensure the succees of projects.  

3.2.2 Product planning  
To the best of our knowledge there is no research or definition in the literature regarding 
product planning. Therefore, we have decided to define it as that each planner has their own 
product portfolio which they are responsible of planning. Thus, several planners work on the 
same project with different products. To gain a deeper understanding of how product planning 
functions, parallels are drawn to the differences between large and small projects.  

The parallel between large and small projects can be drawn because product planning can be 
seen as a small project in a larger one. Therefore, product planning can be set in the context as 
a small project planning compared to large project planning. As mentioned in project 
planning: complexity composes of uncertainties and numbers of subsystem and their 
interdependence. In product planning (small projects) the complexity is reduced compared to 
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project planning (large projects) since it consists of both fewer interdependent subsystems and 
uncertainties. Furthermore, the comparison is also applicable on conflicts regarding the 
allocation of the resources in production. Payne & Rodney Turner (1999) states that 
organization with small projects also have issues with prioritizing projects. However, for 
product planning this is not a problem since the planners are working with several projects at 
the same time. The downside with product planning (small projects) compared to project 
planning (large projects) is that the holistic view over progress of the project is lost. Payne 
(1995) argues that the reason for this is that control systems may not be detailed enough and 
too time-consuming. However, according to Andersen (2016) it is important to have a holistic 
view over the processes in order to see if the project is progressing and delivering according 
to plan or not.  

3.2.3 Functional planning 
Organizing into functional areas is by most people seen as the most efficient and natural way 
to organize a company (Damij & Damij, 2014). Within a company these functional areas are 
represented by units or departments which focus on and specialize in a particular type of work 
such as sales, R&D and production. Analogously, production planning can be organized in a 
functional manner where each planner focuses on functional areas. However, with this said 
planning of a functional system differs from the other two since the focus is on the resources 
instead of the product (Jonsson & Mattsson, 2011). The production is divided into specialist 
teams with specific resources which then are planned (Andersson, et al., 2002). Furthermore, 
they argue that the benefits of using a functional system is that it enhances development and 
increases efficiency as well as it facilitates management and control over the resource teams’ 
production. Moreover, they argue that in organizations where teams have been specialized for 
specific tasks and only have responsibility over a small part of the production leads to that the 
teams become dependent of one another which in turn leads to both tensions between the 
teams and to inefficiency. However, on the other hand teams that consist of different 
competences and together have a responsibility for the process tend to increase the efficiency 
and teamwork as well as reducing tension between the teams. 

3.3 Process management and design 
This section is used as a foundation for understanding and analyzing the planning processes 
within the case company, even though the study does not cover redesigning processes. 
Furthermore, when it comes to business processes, the literature covers different definitions 
and theories regarding the management of processes. This section will first briefly cover the 
literature’s view on business processes in order to understand the basis on which this study 
was conducted on. Thereafter, it covers two different approaches to managing processes; 
innovation and improvement which concerns replacing a process with a completely new one 
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respectively developing the current process. Finally, some important aspects to consider when 
designing a process are presented.  

Hammer & Champy (1995) and Brady et al. (2001) defines business processes as a set of 
activities which uses inputs and creates outputs that are of customer value. Taking this further, 
a process takes input and adds value to it through a collection of logical, related and 
sequentially preformed activities that produces an output for a customer (Harrington, et al., 
1997). While Robson & Ullah (1996) on the other hand explains the process as the flow of 
work through people and departments. This view is shared by (Damij & Damij, 2014) who 
state that the inputs and outputs instead define the boundaries for which the processes exists 
within and view the business processes as the work flow through departments. Furthermore, 
they state that there are at least two different types of processes: core and support processes. 
The core processes focus on satisfying external customers while support processes focus on 
the internal customers. On the other hand, it is argued by Ould (1995) that there also is a 
management process type, which concerns handling on a business level. Specifically within 
operations, processes also produce products and services, although on a smaller scale (Slack, 
et al., 2015). 

Based on the somewhat different views on processes within the literature, we will build on the 
description that: a process takes input and adds value to it through a collection of logical, 
related and sequentially preformed activities that produces an output for a customer by 
Harrington et al. (1997). This since the concept of processes was mainly used to study the 
planning process which in general is isolated to a planner. However, in cases where the 
process involves multiple planners or other people the definition of process is expanded to 
include the flow of work between people. Furthermore, the planning processes is satisfying 
both internal and external customers through driving production of sub-assemblies as well as 
final products. Although, since the sub-assemblies are meant for external customers in a later 
stage we view the planning process as a core process. 

3.3.1 Managing business processes 
The concept of business process management can according to Roeser & Kern (2015) have 
several different meanings, as also shown by Palmberg (2009), spanning from a management 
methodology (Jeston & Nelis, 2008; Rosemann & vom Brocke, 2010) to a lifecycle approach 
based on plan-do-check-act (Elzinga, et al., 1995; Lee & Dale, 1998). For this study we 
considered business process management more from the lifecycle approach in order to find 
efficient methods for analyzing current processes and identifying implications. This is of 
relevance since managing processes in an efficient way is of high importance in order to be 
able to continuously adapt to the ever changing market conditions as stated by Sanchez-Ruiz 
& Blanco (2016). Thus, it is crucial for companies that seek long term sustainable competitive 
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advantage. However, despite process management’s importance, they have conducted a 
review in which they concluded that according to multiple authors, a large amount of process 
management initiatives fails. When implementing process management an identified major 
barrier is resistance towards change (Hill & Collins, 1998; Paper, et al., 2001) and according 
to several authors, involving both different levels of managers as well as employees is 
important in order to succeed (Mir, et al., 2002; Sandhu & Gunasekaran, 2004; Ravesteyn & 
Batenburg, 2010). Although, within their empirical study Sanchez-Ruiz & Blanco found that 
a majority of the companies only used external consultants or high and medium managers for 
managing processes while only a few companies involved the employees as well. Therefore, 
this is something we addressed through our methodology by involving both managers and 
employees. Furthermore, Roeser & Kern (2015) find evidence in previous literature that 
different organizations have different needs and difficulties regarding business process 
management. This is due to both internal and external characteristics, such as the process 
types and markets. They also concluded that the specific needs for different organizations is 
an area that is not covered and in need of further research. This was important for us to 
consider during the study and since the specific needs for the studied industry are unknown 
we were observant and open minded for this specific case. However, we addressed this 
through positioning the case as described further down in the process design section in order 
to get a better understanding for what may be important. 

There are multiple approaches to managing and developing business processes, and although 
literature is somewhat inconsistent regarding terminology we refer to the two main concepts 
as process innovation and process improvement. Process innovation, also known as process 
reengineering is the more radical approach where processes are completely replaced with new 
ones. Hammer (1990) argues that a reason for completely reengineering processes is to get 
discontinuous thinking in order to break away from the underlying assumptions. Because as 
he puts it, performance breakthroughs can simply not be reached through cutting fat, where he 
refers to simply improving current processes. Innovating processes is a more tedious and time 
consuming procedure, and Damij & Damij (2014) state that in order to actually create a more 
superior processes this approach requires a lot of experience and knowledge within 
innovation.  

In contradistinction to creating a completely new process when innovating, process 
improvement instead refers to simply improving the current process through incremental 
steps. According to the same authors this is mainly done by finding ways to decrease costs or 
increase performance and quality. However, managing and developing processes does not 
necessarily have to be a choice between either process innovation or improvement, instead the 
two can complement each other over time. Davenport (1993) suggests that firstly the process 
has to be stabilized through incremental improvements. Thereafter process innovation is used 
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to achieve radical change which is then followed by process improvement in order to keep 
continuous improvement. After a while the process can be innovated again and this way they 
can work together sequentially through alternating the two. This we believe is a relevant 
approach since two business areas with different processes are merging in the case study. 

3.3.2 Process design 
During the design of operations processes Slack (2015) argues that it is important to know the 
volume and variety position which the processes should reflect. Within production processes 
this is important as it helps to assess the appropriate process technologies and layouts. 
However, we believe that this is important to consider for the planning process as well for two 
reasons. Firstly, the volume and variety position also should reflect the job design which 
includes the division of labor, how defined jobs should be, and how to encourage 
commitment, which is illustrated in Figure 3. Division of labor regards how tasks are 
allocated and for a low volume high variety it is probably more suitable with a broad range of 
tasks while for a high volume low variety it is more suitable with fewer tasks per individual. 
Regarding job definition, tasks in high variety processes are often hard to define and should 
be flexible and focusing on outcomes instead, while less varying processes gain from being 
defined to a higher degree. Within jobs in high variety processes, commitment usually comes 
naturally from the task itself while low variation high volume jobs tend to have less task 
satisfaction and needing action to help create commitment. Secondly, if the variety and 
volume within the process changes in the reorganization it is important to ensure that the 
processes support this change.  

 

Figure 3 – Volume and variety position reflects different job designs. (Slack, et al., 2015) 

Within literature we have found a flurry of different frameworks and approaches for business 
process implementations and improvements (Melan, 1989; Paper, 1998; Paper, et al., 2001; 
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Gardner, 2001; Weinrach, 2006; Corallo, et al., 2010). Although they all are slightly different 
the general implication is alike. We consider that Paper (1998) presents a clear framework 
that covers the essentials found, which is presented in Figure 4. The framework covers the 
five steps; process selection, process mapping, process improvement, process verification and 
process implementation. The first step, process selection refers to finding a suitable process 
that is critical and has high potential of adding value. Secondly, process mapping refers to 
gathering an understanding for the current process and the problems associated with it. 
Preferably this step is visualized in some sort of flow chart or map in order to reach a higher 
level of involvement and understanding. This is an important step according to literature and 
Sandhu & Gunasekaran (2004) states that using process mapping during process development 
for information and knowledge management is essential for any projects to succeed. 
However, even though its importance, doing a complete process map is one of the stages that 
fewest companies do (Sanchez-Ruiz & Blanco, 2016). Therefore, we have insured that it is 
included in our study through making it a part of research question RQ1. 

 
Figure 4 – Five steps of process improvement. 

Thereafter, in the process improvement stage the process is either radically reengineered or 
incrementally improved, as explained in the managing business processes section above. 
Common for both are however to break down the process in smaller parts, i.e. modular 
problem solving. Fourthly, when one or more alternative processes are developed, the impacts 
of these are determined through process verification. At this stage it is important with proper 
analysis that considers the impact on the whole business and other processes. In the final step, 
process implementation, it is time to figure out how the new process should be implemented. 
Within our study we mainly focused on steps two and three through our results, however step 
four was somewhat considered in the discussion and the selection of the process was 
considered when initiating the study. 

3.4 Summary of literature review 
Planning and control is a large and complex field which concerns the coordination of 
manufacturing activities over a time horizon and are activities needed in order to keep the 
operations department running efficiently and aligned with the corporate strategy. While 
planning concerns taking decisions about what is supposed to happen and control concerns 
taking actions when things do not go according to plan, there is such an overlap that they are 
grouped together. A majority of the reviewed literature concerns a mathematical approach to 
solving optimization problems, although it is also covered from a social science point of view 
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where ways of working and tackling problems are addressed. Previous research has pointed 
out planning, scheduling and dispatching as some of the key tasks within the function. 
However, it has also been shown that within the field it is often hard to separate the three in a 
clear way. The planners and schedulers work with forecasts while the dispatcher has today’s 
reality to work with. Furthermore, the planners’ outputs are bucketed while schedulers and 
dispatchers work with single assignments. Even though there is somewhat of an overlap 
between the three tasks, if both attributes are combined there is a clear difference between the 
three. From an organizational perspective planner, scheduler and dispatcher tasks can be 
categorized within the three levels in hierarchical production planning: order entry, order 
release and order sequencing/dispatching. Order entry involves tasks of a planner, i.e. 
acceptance and rejection of orders. Order release involves task of a scheduler, i.e. releasing 
orders to the shop floor. Order sequencing/dispatching involves the task of a dispatcher, i.e. 
prioritization of orders at the shop floor. At all levels it is important to consider the two types 
of uncertainties, environmental and system, otherwise there is a risk for inferior planning. 
Environmental uncertainties are external factors while system uncertainties on the other hand 
are internal factors.  

In the literature there has to the best of our knowledge not been any explicit research of ways 
of organizing planners and therefore, it is of interest to investigate this. During the pre-study 
we identified three ways of organizing planners: project planning, product planning and 
functional planning. Within the case study this refers to planning customer projects, planning 
specific products within a customer project and planning a specific resource, and for the rest 
of this study this will be referred to as organizing planners. Project based planning allows the 
planner to have a holistic view over the progress of the project. However, conflict of interest 
in allocation of resuroces as well as uncertaties makes it harder for the planner to have an 
active planning, this combined with the complexity results in that projects have a higher 
tendancy of failing. Therefore, the criteria created by Chih & Zwikael needs to be followed to 
ensure success of projects. On the other hand, product planning has a reduced complexity and 
fewer uncertatities. However, the holistic view of the whole project is lost when using product 
planning. Lastly, functional planning enables specialization of areas within the production. 
This enhances development increases efficicecy as well as it facilitates management and 
control over the resource teams. However, it can lead to tensions between different teams 
since they will become dependent of each other.  

Within the field of process management and design there are several different definitions and 
theories. This has been reviewed in order to gain an understanding as well as a foundation for 
analyzing the planning processes within the case study. A business process can be defined as 
taking input and adding value through a collection of logical, related and sequentially 
performed activities that produces an output for a customer. Furthermore, it is possible to 
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categorize business processes into two categories: core and support processes. Core processes 
focus on satisfying external customers while support processes focus on the internal 
customers. Moreover, there are two ways of developing processes: process innovation and 
process improvement. Process innovation is a radical approach where the processes are 
completely replaced with new ones while on the other hand; process improvement refers to 
improving the processes through incremental steps. Lastly, it is important to consider the 
characteristics of the processes when redesigning or developing new ones. In the following 
chapter these findings are analyzed together with the empirics. 
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4 Results and Analysis 
In this chapter the results and analysis of the empirical findings are presented. Firstly, there 
is a brief background about the case company and its characteristics which is followed by 
answering the sub-research questions in chronological order. Lastly, the chapter is concluded 
with a summary of the results and analysis. 

4.1 How is production planned 
In order to answer the main research question: how will the production planning function 
work in the new organization, it is important to understand the context of the case company as 
well as the current state of the production. Below, a short background of the case company is 
presented and thereafter the current state of the production is explained. 

The case company is a multinational high-tech make-to-order firm within the defense and 
security industry, and the company has several manufacturing sites around the world. The 
manufacturing site where this case study was conducted is characterized by a multi-stage, 
multi-product, multi-machine production with low volume and high variety. Furthermore, the 
products are generally assemblies which in turn consist of numerous sub-assemblies and 
therefore the work mainly consists of assembling. The products have long lead times which 
are measured in weeks and months since purchasing of components have long lead times and 
there are several levels of assemblies in each product. Further, the studied manufacturing site 
consists of two business areas which are referred to as Business Area 1 (BA1) and Business 
Area 2 (BA2). Even though the two business areas have different ways of planning the 
production, the nature of the products themselves does not requires a specific way of 
planning. 

The current state of production planning was determined by answering the first research 
question RQ1: how is production planned. According to firm wide documents the role of the 
production planner is to ensure that all the prerequisites exist for manufacturing. With that 
said, the current state of how the production planners are organized and how production is 
planned differs somewhat between the two business areas. Therefore, the organization of 
planners and the process of planning for both business areas are described below. This was 
initially done by observing and conducting open-ended interviews, mainly with production 
planners but also with other related employees. Thereafter, the initial findings where followed 
up with semi-structured interviews and internal process documentation. The following 
sections first present the findings of how the planners are organized today and then continue 
with the planning process. Finally, the differences between the two business areas are 
summarized and presented in Table 7. 
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4.1.1 Planning organization 
In BA1 the planners are organized based on projects, where each planner is responsible for 
one or more customer projects. Projects with similar products are often assigned to the same 
planner. A project often consists of multiple products which in turn often are made up of 
several sublevels of components. With this configuration each planner has a holistic and 
comprehensive view of the final product and all of its subcomponents. This includes an 
understanding for the complete structure as well as the complete timeframe allowed for the 
final product. However, it also gives the planner a large responsibility for the project which 
partly consists of keeping it on time and the planner therefore becomes the main point of 
communication and coordination with other functions (e.g. sourcing). 

In addition to project planning in BA1, there is a planner that focuses on prototypes for 
research and development functions. The main reason for having a planner that only handles 
the prototypes is according to the responsible planner that the prototypes have a slightly 
different planning process. Since prototypes are not fully released in the system and often 
need to be built directly in order to continue development and testing. Therefore, by using one 
planner it has the advantage that the planner has a good understanding for the R&D process 
and becomes the coordinating point for the scheduling and dispatching of these. Another 
reason for having a prototype planner is that there is a lot of product development within this 
business area when the study was conducted. The organization of planners in BA1 is 
summarized in Figure 5. 

 
Figure 5 – Organization of planners in Business Area 1. 

In the other business area, BA2, the planners are organized to manage products instead of 
projects, which is shown in Figure 6. The products vary in size and number of subcomponents 
but are less complex than whole projects. So therefore there are multiple planners involved in 
each project and the planners are also working cross projects since different projects can 
include the same product. With this configuration each planner has a less complex product 
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structure for which they are responsible for, and the lead times are shorter than the whole 
projects. However, this also means that no planner is responsible for keeping a holistic view 
over the projects or being a point of contact for the project managers. Therefore, in order to 
solve this BA2 used a head planner. 

The head planner role involves keeping a holistic view of the overall deliveries for the 
projects. Furthermore, the head planner is also responsible for coordinating the material needs 
for different projects so that the projects do not use material intended for other projects. This 
means that the head planner has a good overview of the current projects and material needs 
which in turn means that the head planner can give prospective projects indications of 
possible delivery dates. Lastly, the head planner also collects available production capacity 
for the different work centers the coming week, so that the planners can fill overcapacity or 
tackle under capacity by rescheduling shop orders. Unlike in BA1, there is no dedicated 
prototype planner in BA2. Instead, each planner plans the prototypes within their product 
portfolio. This means that all planners need to be aware of the special process when dealing 
with prototypes and it might become harder to maintain the same level of understanding for 
all planners. On the other side, each planner is usually familiar with the product and product 
structure. 

 
Figure 6 – Organization of planners in Business Area 2. 

4.1.2 Planning process 
In Business Area 1, the planner receives a stock order with information regarding for example 
licenses, delivery date, structure of the product and quantity. Thereafter, the planner evaluates 
the stock order based on a check list to see if the delivery date can be met. This is done by 
simulating purchasing lead time together with manufacturing time in order to estimate the 
total time of production, i.e. when the product will be finished. However, not all the criteria in 



4 Results and Analysis  Fredrik Malmi & Markus Segerholm 

31 
 

the check list is the planner’s responsibility so there are several meetings with line managers, 
purchasers and other planners. Thus, if the delivery date of the stock order can be met, the 
stock order is accepted and a material requisition is created. The requirements and 
specifications of the order are added into the material requisition from the stock order, e.g. 
delivery date and quantity. Furthermore, the product structure is reviewed and updated to the 
latest revision if there are any updates that have been made to the product. The material 
requisition creates two types of needs, purchasing needs which leads to a purchase request, 
and manufacturing needs which leads to a manufacturing request. The purchase requests are 
handled by the sourcing department, where the components are ordered so that they will be 
delivered to the production start date. 

The planners’ responsibility is the manufacturing requests, which is the request of what is 
needed to be manufactured in the production, thus a needs driver. On the production start 
date, the material needs are simulated in order to determine if there are any shortcomings. If 
there are no shortcomings, the manufacturing request is released and a manufacturing order is 
created for dispatching. However, if there are shortcomings the planner firstly investigates 
when the shortcomings will be delivered and secondly if the manufacturing request can be 
released to production with the shortcoming. This is since it can be a shortcoming that is not 
needed in the early stages of the production. However, if the shortcoming is needed and the 
production cannot start without it, the planner waits for the shortage before releasing the 
manufacturing request. When a manufacturing request is released and a manufacturing order 
is created, material is reserved and the production at the shop floor starts. This is displayed as 
a processes map in Figure 7.  

 

Figure 7 – Process map of planning at Business Area 1. 
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In Business Area 2, the head planner receives an order confirmation containing information 
regarding type of product, quantity and delivery date. The order confirmation is preceded by 
meetings between the head planner and project manager as well as a simulation if the product 
can be delivered to the specified date. The simulation is done with safety time in order to 
manage both environmental and system uncertainties. The safety time is added in the process 
time which is composed of transport time, que time and manufacturing time. Further, before a 
customer order is created the product structure is verified and updated to latest revision if 
necessary. Thereafter, the customer order is created which in turn creates the needs drivers, 
i.e. the purchasing and manufacturing requests. The purchasing requests are handled by the 
purchasing department and the manufacturing requests are distributed among the planners 
based on their product portfolios. The date when the manufacturing request has to be released 
is an indication that it has to be released within one week for the production to be able to meet 
the delivery date. The product planner that plans the products follows the same procedures as 
the project planners at BA1 until one week before the start of the production where detailed 
scheduling is done. Instead of just releasing orders for dispatching as in BA1, the head 
planner receives the available production capacity for the upcoming week and thereafter 
decides which products will be released to the production. This is done in order to optimize 
the shop floor utilization. The planning process for BA2 is displayed as a process map in 
Figure 8.  

 

Figure 8 – Process map of planning at Business Area 2. 
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4.1.3 Summary of differences 
Both the differences between the organization of planners and the planning processes at the 
two business areas are summarized in Table 7. This is important to highlight in order to move 
on to RQ2. The differences are categorized as type based on if they concern the organization 
of planners or the planning processes as described in the section above. 

Table 7 – Differences between the business areas. 

 Business Area 1 Business Area 2 Type 
Planner 
responsibilities Projects Products Organizational 

Head planner No Yes Organizational 
Prototype specific 
planner Yes No Organizational 

Detailed weekly 
scheduling No Yes Organizational 

Order request 
management 

Stock order with 
check list 

Discussions 
followed by request Process 

Material simulation 
towards Delivery date Delivery date with 

safety Process 

Type of needs 
driver Material requisition Customer order Process 

Production start 
based on Process plan Estimated total time Process 

To summarize the differences between the two business areas regarding the organization of 
the planners there are four main differences. Firstly, in BA1 the planners are responsible for 
planning one or several whole customer projects while planners at BA2 plans one or several 
products which in turn are part of multiple projects. Secondly, BA1 does not currently use a 
head planner that keeps track of project progression and material coordination which BA2 
does. Thirdly, BA1 has a dedicated planner for prototypes while the planners at BA2 also plan 
prototypes for the products which they are responsible for. Lastly, at BA2 the head planner 
collects production capacity for the upcoming week in order to ensure a high utilization. 

Regarding the differences in the planning processes, there are four main differences between 
BA1 and BA2. Firstly, the initial order request management differs, at BA1 a stock order is 
received and a check list is used to determine if the delivery date can be met. While at BA2 a 
confirmation order which is preceded by meetings is used to evaluate if the delivery date can 
be met. Secondly, BA1 does not take neither environmental nor system uncertainties into 
consideration while planning. On the contrary, BA2 adds a safety time to the delivery date so 
that production and purchasing starts earlier in order to handle the two types of uncertainties. 
Thirdly, BA1 uses a material requisition for creating needs while BA2 instead uses a 
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customer order. The difference between the material requisition and customer order is that a 
customer order includes who the customer is and some additional customer specific 
information. Finally, in BA1 the production time is based on a developed process plan while 
in BA2 the production time consists of transport time, queuing time and production time as 
well as an added safety time. The safety time enables BA2 to be more flexible regarding when 
the production needs to start compared to BA1 that needs to start the production on the exact 
date. 

4.2 The implications 
After answering the first research question which concerned how the production planning is 
organized and the planning process, it is now possible to answer the next research question. In 
order to answer RQ2: what implications does the different ways of planning the production 
have, we analyzed the advantages and disadvantages with the different ways of organizing 
planners and planning processes observed in section 4.1. Based on this, it is then possible to 
gain an understanding for what this means for the new organization which is covered in 
section 4.3. The following sections first present a short introduction to a third business area 
which was used as a best practice case. Thereafter follows an analysis of the different ways of 
organizing planners and lastly an analysis of the different observed planning processes. 

4.2.1 Best practice case 
While the case study focuses on two business areas within the case company a third business 
area located at another geographical site was used as a best practice example which is referred 
to as Business Area 3 (BA3). The production at BA3 is similar to that of the case study, 
although the study was not conducted at the same depth. Instead, only a brief overview of 
how the planners were organized was done as a reference since BA3 used a somewhat 
different approach compared to BA1 and BA2. The production planning was done with three 
types of planners: project planners, product planners and production planners. 

The project planners had a holistic view over the project and were also responsible for the 
delivery of the project. They were also managing all communication with the customers and 
other stakeholders. Beneath the project planner there where product planners which were 
responsible for a product portfolio which included both having knowledge about the products 
in the portfolio and to control the material flow of the products. However, their most 
important task was to control and manage so that there were no shortcomings when it was 
time to release the order for dispatching. The production planners were responsible for 
different resources on the shop floor and their task was to plan the daily production, i.e. 
dispatching. Therefore, they were working very closely with the shop floor and by breaking 
down production goals into daily tasks and together with the control of starting and closing 
orders they controlled the process.  
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4.2.2 Organizing the planners 
While considering the aspects regarding how the planners are organized we mainly focused 
on the ways of planning (i.e. project, product and functional) as well as specific planner roles 
and level of detailed scheduling and dispatching. We identified these as areas of interest and 
based on the interviews as well as own observations we brought out the advantages and 
disadvantages for each one. Thereafter, we compared the empirical findings to what was 
stated in the literature and a summary of this is presented in Table 8. In the section below the 
findings are presented for each area of interest. 

Project planning 
BA1’s planners explained that they were planning one or several projects. The major 
advantage of project planning that we observed and that also was supported by the literature 
was that it provided the planner with a holistic view over the progress of the project. On the 
other hand, there were several disadvantages of using project planning that both were 
observed and discovered in the literature. During the observations we identified three major 
disadvantages and two more in the literature. The planners at BA1 described that because they 
were responsible for the progress of the project, the planner had several stakeholders to 
answer to as well as a responsibility towards the project manager to ensure the delivery of the 
project. This on one hand provided the planners with a holistic view, although on the other 
hand it also placed a heavy burden on the planners. 

Both the planners and a Logistics & Supply Manager described the projects as very complex 
because of the complex product structure. Furthermore, the literature states that complex 
projects have a higher risk of delivery failure. So this leads to that the planners have a high 
responsibility for complex projects which have a higher risk of failing to deliver. This 
together with that the projects often have very long lead times and durations, increases the 
complexity of the projects according to that manager. Therefore, literature points out that it is 
important to continuously evaluate the success of a project based on well formulated criteria 
in order to ensure the quality of the project. A Planning Manager also supports that the lead 
times are too long and he thinks that they should be reduced. The last disadvantage observed 
in the literature is that project planning with long lead times can result in conflicts between 
planners concerning allocation of resources in the production. This disadvantage occurs 
because there is no coordination between projects for when to dispatch orders. This creates 
the risk of either over- or underutilization of the shop floor and resources. 

Product planning 
The planners at BA2 on the other hand plan one or more products which in turn are part of 
customer projects. Our observations showed that this decreases the complexity and overall 
timespan that the planners work with. The Head Planner at BA2 explained that the product 
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portfolio was based on the complexity of the products so that each planner had a manageable 
amount of articles to handle. Furthermore, he stated that the total time span for each planner’s 
responsibility is shortened, which also was supported by the Logistic & Supply Manager for 
BA1, who expressed thoughts that breaking down a project in to smaller parts would make the 
time span shorter as well as easier to monitor for each planner. Moreover, he also explained 
that shorter total time spans could decrease acceptance of running late and fixing it later. 
Another advantage with planning products highlighted by the Head Planner at BA2 is that the 
planners plan similar products or product families which lead to a higher degree of 
specialization. Although this was done to some extent within project planning, it is clearer 
when planning a product family. Furthermore, we also noted that product planning resulted in 
a higher dependency on others in order to deliver and therefore they became more included in 
teamwork. Higher inclusion in teams makes it easier to split the burden and it also creates a 
more social workplace. 

However, there are also drawbacks with product planning and we observed that this mainly 
was that the planners lacked a holistic view of the whole project which is also supported by 
the literature. Furthermore, a coordinating role was needed to keep the projects together, 
which BA2 solved through using a head planner as described later on. This on the other hand 
meant that the planners had to deal with fewer stakeholders as this responsibility was shared 
by the planners and the head planner. This also meant less conflict for the planners as 
prioritization of jobs was handled by the head planner and management. 

Functional planning 
The Logistic & Supply Manager at BA1 described a third way of planning the production that 
also was observed at BA3, which was to plan one specific function e.g. a bottleneck and 
thereby optimize the flow in the production. This view was also supported by a project 
manager and the literature which stated that because the planners only focus on a part of the 
production the efficiency increases. However, a project manager also stated that there is no 
holistic view over the projects or products when using functional planning. Another 
disadvantage of using functional planning was that it required a good understanding for the 
specific function and its resources which leads to that it was hard to see the planning from a 
project or product perspective. Since the production would be optimized for bottleneck 
resources it required coordination and that someone would be planning the whole product or 
project. This in turn leads to that the planners become dependent of one another and tensions 
may arise easier. Furthermore, because of that the planners are planning functions and that 
coordination is required, somewhat more personnel are needed compared to the other ways of 
organizing planners. However, despite the disadvantages the literature states that functional 
planning leads to enhanced process development, simplified management and also better 
control over the resources. 
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Head planner 
As described in section 4.1, there is a head planner at BA2 that handles the order entry as well 
as keeping a holistic view over the projects. The first identified advantage with having a head 
planner is that it entails a holistic view of the production, especially for a product planning 
organization. The Head Planner at BA2 states that he maintains a master plan based on 
feedback from the other planners which is in line with the planning task described by McKay 
& Wiers (2003). This master plan which is an aggregated view of the total production is then 
used by the head planner in order to promise reliable delivery dates for new orders. Moreover, 
it also provided an overview of what is being produced and what needs to be produced. 
Therefore, the head planner can keep track of the progression of current orders as well as what 
is in need to be delivered. With this overview it is also easy for the head planner to prioritize 
and ensure that the prioritized products are produced. Furthermore, with a holistic view, the 
head planner becomes a good link between production and the internal customers, which is 
supported by the Head of Production and the Planning Manager for the New Business Area. 

Another advantage with having a head planner is the coordination of material and capacity. 
Regarding the coordination of material, the head planner keeps track of material so that 
ordered material is not used by other potential orders during planning according to the Head 
Planner for BA2. Furthermore, the head planner facilitates detailed scheduling for the 
upcoming week. The head planner compiled the reported available production capacity for the 
coming week and together with all product planners they decide which orders that are to be 
released next week or rescheduled. The Head Planner at BA2 stated that if there is an 
overcapacity the planners suggest which orders that can be brought forward, or if there is less 
capacity which ones to push back. However, on the downside with a head planner we 
identified a high personal dependency of the head planner. This is due to the fact that the head 
planner has an important coordinating role and a lot of the information which to some extent 
is tacit knowledge, is held by the head planner. Therefore, the production relies on the head 
planner’s presence and availability. 

Prototype planner 
The Prototype Planner at BA1 explained that there are several advantages with being 
responsible for the prototype development processes. The main advantage described by the 
planner was that it kept the planner well informed of the development progress of the 
prototype projects as well as it enabled a higher detailed knowledge about the project since 
the planner is a part of the development of the prototype. Furthermore, the planner explained 
that it simplified and also improved the communication between the project and the planning 
department by using one prototype planner. The planner stated that by using only one planner 
to answer up to the project manager, developers and other personnel regarding planning 
questions finds it is easy to know who to go to in order to get answers. The Project Manager 
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stated that because the prototype process differs from the ordinary planning process it is 
beneficial to have one planner so that the process is consequently performed. Moreover, when 
the prototype project moves on to the production phase the prototype planner can continue 
planning the project since the planner has an in-depth knowledge regarding the products. On 
the other hand, at BA2 they were not using a prototype planner and instead the prototype 
projects were divided into the already existing product portfolios which were handled by the 
product planners. According to the Head Planner at BA2 this was beneficial since the 
planners had a good product understanding from the start.  

Detailed weekly scheduling 
We observed that both BA2 and BA3 managed to schedule the upcoming week’s production 
against the capacity which is defined as scheduling and dispatching in the literature. This was 
something that BA1 did not do and it led to over- or underutilization of resources, since 
sometimes there were no jobs and sometimes there were too many compared to the capacity. 
Further, for BA2 and BA3 this instead led to an increased control over the production as well 
as an increased efficiency. Moreover, the Head Planner at BA2 explained that because of the 
weekly scheduling, management could ensure that the right jobs were prioritized. This is also 
supported by the literature, were it is referred to as order sequencing/dispatching in the last 
level of HPP. Furthermore, the literature state that because management has the opportunity 
to prioritize the jobs, it both reduces the lead times as well as it ensures that the delivery dates 
are met. However, in order to have a successful detailed weekly scheduling it is important to 
update the capacity for the upcoming week according to the Head Planner at BA2. This is 
something that also is supported by a planner at BA1.  

The Project Manager stated that the resource groups within the production need to be divided 
correctly in order to both determine and keep the capacity up to date as well as to identify 
bottlenecks in the production. Another disadvantage with using detailed weekly scheduling is 
the centralization of the planning as well as the control of it. According to literature this could 
lead to reduced motivation among the employees since the individuals cannot take any own 
decisions.  
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Table 8 – Summary of advantages and disadvantages with organizational aspects. 

 Empirical Literature 
Advantages Disadvantages Advantages Disadvantages 

Project 
planning 

- Holistic view of 
the project 

- Big responsibility 
- Complex product 
structures 
- Long project 
durations 

- Holistic view of 
the project 

- Resource conflict 
- Higher risk of 
delivery failure in 
complex projects 
- Continuously 
evaluation required 

Product 
planning 

- Less complex 
- Shorter durations 
- Similar products 
- Part of a team 
- Prioritizing 
handled by 
management 
- Less stakeholder 
responsibility 

- No holistic view 
of the whole 
project 

- Less complexity 
- Fewer 
uncertainties 

- No holistic view 
of the whole 
project 

Functional 
planning 

- Optimization of 
resources 

- No holistic view 
of project & 
product 
- Coordination 
needed 
- Personnel 
demanding 

- Focus on parts of 
production 
- Enhanced process 
development  
- Increase 
efficiency 
- Simplifies 
management 
- Control of 
resource teams 

- Dependency of 
one another  

Head planner - Holistic view 
- Coordination of 
material & capacity 

- Personal 
dependency 

- In line with HPP 
& the planner task 

 

Prototype 
planner 

- High knowledge 
of more complex 
prototype process 
- Better project 
communication 
- In-depth product 
knowledge 

   

Detailed 
weekly 
scheduling 

- Match planned 
production with 
capacity 
- Increased control 
and efficiency 

- Requires up to 
date capacity 
- Requires well 
defined work 
groups 

- In line with HPP 
and scheduling & 
dispatching tasks 

- High degree of 
centralization of 
planning and 
control decisions 
decreases worker 
motivation 
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4.2.3 Planning process 
While considering the aspects regarding the planning process we found the interesting areas 
to be the order entry point, using safety buffers of time, and type of needs driver. Based on the 
interviews and own observations we brought out the advantages and disadvantages for each 
one and thereafter we compared the empirical findings to what was stated in the literature and 
a summary is presented in Table 9. The findings are now presented for each area of interest. 

Detailed order entry process 
Both the Head Planner at BA2 and several planners at BA1 stated that it was easy to work and 
follow a clear order entry process. The planners at BA1 also explained that one of the main 
advantages of using a stock order is that it is used as an official record of decisions and where 
it is stated who is responsible for each task. However, several of the planners at BA1 testified 
that the process has become too comprehensive and time consuming at some points. They 
described the process as time consuming because of all the meetings and that the results of the 
meetings did not reflect the time spent on them. Furthermore, a detailed order entry process is 
well supported in the literature. An order entry level where there is a process to determine if 
the project can be accepted or not based on the utilization and capacity of the shop floor as 
well as also setting a realistic delivery date is a major advantage in order to have control over 
what is produced and when.  

Delivery date planning with safety time 
The Logistic & Supply Manager at BA1 and the planners at BA1 explained that they were not 
using any safety time for their projects. They also stated because of this they were extremely 
vulnerable towards uncertainties. The risk of uncertainties that leads to long lead times is the 
major disadvantages of not using safety time. Furthermore, we observed that because there 
was no safety time at BA1 there was a cultural acceptance for projects to be late which also is 
a disadvantage. However, the Head Planner at BA2 explained that they were using safety time 
on their projects in order to manage uncertainties as well as running the projects on time. He 
also stated that there was a risk for unnecessary long lead times because of the safety time. 
Furthermore, in literature the major advantage of using safety time is to handle and manage 
both system and environmental uncertainties. By being able to handle uncertainties it enables 
firms to minimize the risks for delays and delivery failures.  

One type of needs driver 
Both business areas used one way of allocating and driving material needs to production, i.e. a 
needs driver. BA1 mainly used a simpler material requisition while BA2 used a customer 
order which stores additional information about the end customer. The advantage with only 
using one categorization is that it is easier as noted by planners at BA1. However, as stated by 
a BA1 manager, it is less clear what type of order it regards. Multiple ways of driving 
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material needs for orders allows a more active planning. A suggestion from a manager was to 
use customer orders, stock orders and material requisitions. The customer order is used when 
the order is intended for an end customer and thereby also holds customer specific 
information. While a stock order is used when producing towards stock for future need or 
speculation. Lastly, a material requisition is used for shorter inventory loans, such as 
replacing a faulty part or for development purpose. This type of division makes the purpose of 
the order clear while it is easier to prioritize and follow up orders.  

Table 9 – Summary of advantages and disadvantages with process aspects. 

 Empirical Literature 
Advantages Disadvantages Advantages Disadvantages 

Detailed order 
entry process 

- Clear process to 
follow 
- Official record of 
decisions 

- Risk of becoming 
too comprehensive 
and time 
consuming 

- In line with HPP 
order entry level 

 

Delivery date 
planning with 
safety time 

- Buffer and less 
vulnerable against 
uncertainties 

- Risk for 
unnecessary long 
lead times 
- Some acceptance 
of delays 

- Minimize risk for 
delays 

 

One type of 
needs driver 

- Simplicity with 
one procedure 

- Less clear which 
type of order 

  

4.3 What is suitable for the new organization 
After answering the second research question which concerned the implications of different 
ways of organizing planners and planning processes, it is now possible to understand how the 
organization within the case study will have to adapt to this. This is done by answering RQ3: 
what is suitable for the new organization, based on what is known about the new organization 
and the implications from section 4.2. The following sections first presents characteristics of 
the new organization which is followed by an analysis of the implications for the case 
company’s new organization. 

4.3.1 The reorganization 
In the reorganization there is one substantial change that affects the planners work, which is 
that BA1 and BA2 will be merged into one business area that is referred to as the New 
Business Area (NBA). Furthermore, within NBA there will be a new planning manager 
position instead of having planning directly beneath logistic and supply. The newly appointed 
Planning Manager for NBA explained that in a longer perspective the goal is to have one 
organization of planners and one planning process for NBA. Another big change to the new 
organization is the establishment of a project office within the production. The aim with the 
project office is to clarify the organizational structure and to provide projects with a sub-
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project manager which will have the responsibility for project delivery instead of the line 
managers according to the Head of Production. Although the office will be in direct contact 
with the production planners, it will not affect the planning organization or process 
significantly. 

When considering the implications it is as mentioned in the literature review by Slack, et al. 
(2015) important to understand the volume and variety positioning. As described in section 
4.1 the case company is characterized by a high variety and low volume production, which 
both the way of organizing planners and the planning process have to support in the new 
organization. The following section presents an analysis of the implications for the new 
organization. 

4.3.2 Realization of production planning 
Due to the complexity and long timespans of the projects combined with the observations 
from BA2 and BA3, product planning is deemed suitable for the new organization. 
Furthermore, the possibility to use functional planning for identified key resources that are 
bottlenecks is of interest. As noted in section 4.2.2 that while implementing both product 
planning and functional planning, lack of a holistic view will be a major issue. Therefore, the 
case company will need a coordinating role and as found in both literature and empirics a 
head planner is a suitable role for regaining a holistic view for planned production as well as 
the progression of projects. Regarding the use of a head planner, it is important to consider 
which responsibilities that the role entails, because from the empirics it is seen that a head 
planner can have several different responsibilities. Although, something that is found in both 
literature and the case study that the head planner has an aggregated view and a long-term 
perspective. Thereafter, it is possible to add more tasks to the head planner depending on the 
workload. 

Nevertheless, there are also some challenges associated with using a head planner in order to 
gain a holistic view of the planned production as well as the progression of projects. The main 
challenge that was identified in the empirics with using a head planner in order to gain a 
holistic view was that it tended to become personal dependent. In the case study, the head 
planner had accesses to all the information over the planned production as well as the 
progression of projects. Thus, the head planner possesses key information for both project 
managers and planners. Therefore, it is important to reduce the personal dependency of the 
head planner since the head planner is not available at all times. In the empirics and within the 
literature one way of reducing the personal dependency to some extent was identified. By 
implementing a detailed order entry process the personal dependency of the head planner is 
reduced. A detailed order entry process provides an official record over accepted projects and 
the information of who is responsible for each task connected to the project. Although, even 
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though a detailed order entry process leads to a somewhat reduced personal dependency of the 
head planner, there are also some challenges with using it. The main challenge identified in 
the empirics was that it tended to become time consuming. Therefore, it is important to take 
into consideration the time aspect of a detailed order entry process when implementing it so 
that it does not become too extensive. 

Further, when implementing product and functional planning there are some other minor 
issues to tackle, such as division of responsibility and headcount. Production planning has 
been shown to be effective, although this requires that the product categories are divided 
evenly between the planners. This is especially important in order to gain the advantages of 
less complexity and shorter time-spans, and therefore this is important to bear in mind when 
creating the product categories. As an example the Head Planner at BA2 described how the 
number of components was an essential part in creating the product portfolio so that the 
structures complexity was reduced. The same applies for functional planning, in order to 
achieve the advantage of resource optimization. The Production Planner at BA3 described 
how production on a detailed level was planned towards key resources and bottlenecks. 
Therefore, it is important to consider which the key resources and bottlenecks are in order to 
benefit from functional planning. Furthermore, when using functional planning there seems to 
be a somewhat higher need of personnel, so the case company needs to decide where the 
increased control justifies the increased resource costs. 

Another suitable change for the case company is to introduce detailed weekly scheduling for 
NBA. This is according to the literature aligned with HPP as well as the scheduling and 
dispatching tasks. Moreover, this will lead to an increased control and efficiency of the 
planning processes as well as in the utilization of the shop floor since the planned production 
will be matched towards the capacity. However, in order to successfully use detailed weekly 
scheduling there are two factors that are important to consider. Firstly, the capacity of the 
shop floor needs to be updated prior to scheduling each week. If this is not done, it leads to an 
under- or overutilization of the shop floor which in turn leads to that the delivery dates are not 
met. Secondly, in order to determine the capacity of the shop floor, the different resource 
groups need to be well defined. This in turn facilitates setting the capacity for each group 
which also minimizes the risk for under- or overutilization of the shop floor. 

4.4 Summary of results and analysis 
The Results and Analysis chapter begins with introducing the case company context and 
thereafter answers the three research questions. Regarding the research questions, firstly the 
current way of organizing planners together with the planning processes were identified and 
their differences were summarized. Secondly, the implications of these were determined 
through analyzing the advantages and disadvantages found in the case study as well as in the 
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reviewed literature. Thirdly, based on these findings together with the knowledge about the 
new business area an understanding for what is suitable for the organization is developed. The 
answers to the three research questions contributed to an understanding for how the 
production planning function will work in the new organization which is discussed in the 
following chapter. 
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5 Conclusion 
This final chapter starts off by reconnecting the findings to the study’s purpose through the 
posed research questions. Thereafter the theoretical and empirical contributions are 
presented, where the latter includes recommendations on action for the case company based 
on the findings. Finally, there is a reflection on sustainability and ethics which is followed by 
the study’s limitations and suggestions for future research. 

5.1 Reconnecting to the study’s purpose 
The purpose of this research is to develop an understanding for the different ways of working 
as a production planner through studying the organization of planners and planning processes. 
This was achieved by formulating a main research question, which in turn was answered 
through posing three research questions. The three research questions were addressed by 
conducting a case study on a make-to-order production company. In the previous chapter the 
findings for the research questions are presented and the conclusions of these findings are 
discussed below. 

RQ1: How is production planned?  

From the conducted case study eight major differences were found in the ways of working, 
which were grouped based on organizational or process type. Four of these differences were 
in the organization of planners and four were found in the planning process. Within the 
organizational differences between the two business areas in the case study the identified 
findings were: project, product and functional planning, the usage of a head planner and 
prototype specific planner, and lastly detailed weekly scheduling. Within one of the business 
area each planner planned whole projects while in the other business area they instead 
planned products which were parts of projects. Furthermore, the head planner maintains a 
holistic view and keeps track of the projects progression. Moreover, one of the business areas 
used only a specific planner for prototypes while the other business area’s planners planned 
their products’ prototype. Lastly, one of the business areas used detailed weekly scheduling 
through updating actual production capacity.  

Within the process differences between the two business areas in the case study the usage of a 
detailed order entry process, safety time within material simulations as well as production 
start dates, and different types of needs drivers were identified. The order entry process was 
based on a formal check list within one business area while the other received a confirmation 
order which was preceded by meetings and evaluations. Furthermore, one of the business 
areas used safety time for both simulating material procurement as well as when calculating 
production start dates while the other business area used system generated time. Finally, the 
business areas used different ways of driving material needs where one of them used a 
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method which stored customer information. Based on the differences the implications of these 
were studied in RQ2.  

RQ2: What implications does the different ways of planning the production have? 

The implications were studied through analyzing the advantages and disadvantages of the 
main differences at the two business areas. This was done by using empirical findings from 
the case study combined with findings from the reviewed literature. Firstly, regarding the 
project, product and functional planning the main differences concerned a holistic view and 
the amount of complexity. Project planning is shown from the empirics as well as according 
to Hans, et al. (2007) that it provides the planners with a holistic view. Although with the 
disadvantages that it may create resource conflicts (Hans, et al., 2007) as well as easily 
becoming too complex (Baccarini, 1996; Williams, 2002) and therefore it is according to 
Chih & Zwikael (2015) and Serra & Kunc (2015) necessary to continuously evaluate the 
projects. On the other hand, product planning is shown to reduce the complexity and 
uncertainties, but instead hampers the planners’ possibility of a holistic view (Payne, 1995). 
Furthermore, it is also harder to maintain a holistic view with functional planning together 
with that it requires a higher level of coordination as well as more personnel. Nevertheless, 
functional planning is a good method for optimizing specific resources through control of 
resource teams and increased efficiency (Andersson, et al., 2002). 

When it comes to the use of a head planner, this has the advantage of increasing coordination 
and facilitates a holistic view (McKay & Wiers, 2003) as well as it is in line with theories of 
hierarchical production planning (Mula, et al., 2006; Fattahi & Khodadad, 2015). However, 
the case study showed that there is a risk of high personal dependency with having a head 
planner. Further, having a specific prototype planner has the advantage of providing a planner 
with in depth knowledge about the prototyping process as well as it facilitates communication 
with project management. Moreover, it also provides the planner with in-depth product 
knowledge if the planner continues with the project in the production phase. Further, using 
detailed weekly scheduling allows matching of the planned production with available capacity 
as well as it increases control and efficiency (Carravilla & Pinho de Sousa, 1995; Fernandes 
& Carmo-Silva, 2011; McKay & Wiers, 2003). However, the case study showed that in order 
to be effective it requires continuously updated capacity information as well as well-defined 
work groups. 

Using a detailed order entry process has the advantage of creating a clear process to follow 
with official records of decision (Hendry, et al., 1998; Fattahi & Khodadad, 2015). Although, 
it has been shown in the case study that there is a risk that the process becomes too 
comprehensive and time consuming. Further, simulating and planning with safety time 
buffers reduces the vulnerability towards uncertainties which in turn minimizes the risk for 
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delays (Ho, 1989; Mula, et al., 2006). However, the empirics show that there is a risk that the 
lead times become unnecessarily long as well as it may create some acceptance for delays. 
Finally, we observed in the case study that using only one type of needs driver has the 
advantage of being simple while with using multiple drivers it becomes more clear which type 
of order it concerns. How these implications affect an organization as the case company is 
addressed in RQ3. 

RQ3: What is suitable for the new organization?  

The final research question was answered based on the knowledge regarding the new 
organization combined with the implications from RQ2. Within the new organization the two 
previous business areas are to be merged. Due to the complexity and long timespans of the 
projects combined with the observations from BA2 and BA3, product planning is deemed 
suitable for the new organization. Furthermore, the possibility to use functional planning for 
identified key resources that are bottlenecks is of interest. 

With product planning the organization will decrease the product structure complexity for 
each planner as well as reducing the amount of uncertainties regarding long project lead 
times. However, in order to keep an aggregated and holistic view over the planned production 
as well as keeping track of production progression, a head planner role is suitable. 
Furthermore, regarding the use of a head planner it is important to consider which 
responsibilities the role entails, because from the empirics it is seen that a head planner can 
have several different responsibilities. Although, the fact that the head planner has an 
aggregated view and a long-term perspective is something that is found in both the literature 
and the case study. Thereafter, it is possible to add more tasks depending on the workload. 
However, there are also some challenges associated with using a head planner and the main 
identified challenge is that it tends to become personal dependent with somewhat tacit 
knowledge. One identified way of reducing the personal dependency to some extent was by 
implementing a detailed order entry process. This provides an official record over accepted 
projects and the information of who is responsible for each task connected to the project. 
Although, it is therefore important to take into consideration what should be included in the 
detailed order entry process so that it does not become too time consuming.  

Further, in order to gain the advantages of less complexity and shorter time-spans as well as 
resource optimization there are some other minor issues to tackle when implementing product 
and functional planning such as division of responsibility and headcount. The division of 
responsibility is important so that product portfolios are evenly balanced and key resources in 
need of optimization are identified. Moreover, when using functional planning there seems to 
be a somewhat higher need of personnel, so the case company needs to decide where the 
increased control justifies the increased resource costs. Finally, implementing detailed weekly 
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scheduling is aligned with literature and leads to an increased control and efficiency of the 
planning processes as well as in the utilization of the shop floor since the planned production 
is matched towards the capacity. However, it is important to ensure that the shop floor 
capacity is updated prior to scheduling or it could lead to an under- or overutilization of the 
shop floor. Further, it is also important to clearly define resource groups in order to determine 
the capacity of each group.  

MRQ: How will the production planning function work in the new organization? 

By answering the three research questions: how production is planned, the implications of the 
different ways of planning, and what is suitable for the new organization, this contributes to 
answering the main research question. This was done through identifying different ways of 
planning the production together with comparing advantages and disadvantages found in 
literature as well as in the case study. These findings are divided into two categories 
depending on if they relate to the organization of planners or the planning process. This 
eventually resulted in a compilation of implications for the identified ways of working. Some 
of the main findings were that planners can be organized in projects, products or function 
depending on the nature of the production, as well as the benefits of using a head planner and 
detailed weekly scheduling. Further, conclusions are drawn of what this implies for an 
organization with characteristics such as the case company. 

5.2 Theoretical contribution 
This research contributes to the body of literature within the field of production planning, and 
more specifically insight regarding the production planners’ ways of working. The theoretical 
contribution lies within the two areas of the production planners’ ways of working and the 
implications of these. 

Firstly, regarding the production planners’ ways of working, we have shown that the 
production planners’ role and tasks are more complex than the current body of knowledge 
states. Through our research we have identified that the literature only covers an overall and 
general approach to organizing through hierarchical structures. However, the actual 
operational ways of structuring planning organizations (e.g. project, product and functional) 
are not studied at all. Furthermore, the current literature only covers a brief and general 
definition of production planners’ tasks and thus how these are done as well as how they 
differ from different industries are not addressed. Therefore, our study contributes to the body 
of knowledge with insight on three different possible ways of operationally organizing a 
production planning function. Although these findings are not collectively exhaustive, they 
shed light on an area in need of further research as well as it creates a starting point for a 
future debate within the area. Moreover, these insights can give inspiration to others searching 
enlightenment regarding production planners’ ways of working. 
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Finally, this study also contributes to current literature with insights regarding implications of 
the three different ways of organizing production planners as well as other related findings we 
identified. This was done by highlighting the advantages and disadvantages which have to be 
taken into consideration when evaluating the different ways of working. This study only 
covers the initial findings related to the case study, nevertheless, they should be seen as a 
foundation for future research as well as when taking decisions regarding areas covered 
within this research. 

5.3 Empirical contribution 
The study’s empirical contribution addresses the case company’s different ways of planning 
the production as well as the implications of these. The main empirical contribution of this 
research is summarized as: 

1. Insight to current ways of planning through mapping the existing organization of 
planners and planning processes. 

2. Implications with the different ways of working. 
3. Understanding for what is suitable for the organization based on the implications, 

together with recommended actions on how to adapt. 

The insights into the case company’s current ways of working were developed through 
mapping the existing organization of planners and planning processes (RQ1). Thereafter, the 
implications of the different ways of working were derived from the existing body of 
knowledge combined with empirical results (RQ2). These findings together with knowledge 
about the case company’s new business area gave an understanding for what is suitable for 
the new organization (RQ3). 

This section continues with presenting recommendations on actions for how the case 
company should proceed with adopting these insights within the new business area. When 
considering change, Davenport (1993) suggests that firstly, the process has to be stabilized 
through incremental improvements. Thereafter process innovation is used to achieve radical 
change which is then followed by process improvement in order to keep on improving 
continuously. After a while the process can be innovated again and in this way they can work 
together sequentially through alternating the two. Based on this, we purpose that the initial 
incremental improvement is done by homogenizing the ways of working through using 
current methods in order to stabilize the processes. In order to succeed with this it is important 
to in detail map the current ways of working, since this is essential according to Sandhu & 
Gunasekaran, (2004), although something few companies do (Sanchez-Ruiz & Blanco, 2016). 
Thereafter, radical innovations can be achieved by completely reengineering current ways of 
working as well as adding entirely new ones. Therefore, we recommend a three step adoption 
plan, with the aim of standardize the ways of working within the new business area regarding 
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both the ways of organizing planners and the planning process. The three steps: initial 
adoption, implementing product planning and implementing new ways of working are 
explained below. 

Initial adoption 
The new business area consists of the two merged business areas BA1 and BA2, and since 
they have different ways of working, they also have different adoption needs. Regarding BA1, 
all changes require a head planner and therefore we recommend that they start by introducing 
one. Furthermore, as one of the first tasks for the head planner we recommend to implement 
detailed weekly scheduling, since this is relatively simple to initiate as well as it increases 
control over the utilization of the production. Moreover, another responsibility that we 
recommend for the new head planner is to coordinate new orders through the existing order 
entry process. On the other side, since BA2 already have the above mentioned we recommend 
that they introduce a detailed order entry process. This is also a somewhat simpler 
implementation which unifies the process. 

Implementing production planning 
When these initial implementations have been successfully introduced, we recommend 
continuing within BA1 with the more comprehensive change from project planning to product 
planning. However, in order to successfully transcend to product planning, it is important that 
the projects are divided into suitable product portfolios.  

Implementing new ways of working 
Following the homogenization of the current ways of working within the new business area, 
we recommend that more radical changes are done. This could consist of both completely 
redesigning current ways of working as well as adding entirely new ones. Based on this we 
suggest that the case company evaluates what parts that needs to be changed as well as what 
is missing. Furthermore, we purpose that the case company investigates the use of functional 
planning for key-resources.  

5.4 Reflection on sustainability and ethics 
In today’s society sustainability is more important than ever and in order to ensure efficient 
use of all types of resources John Elkington (1994) introduced the Triple Bottom Line (TBL) 
perspective. TBL assumes that sustainable development should consider the People, Planet 
and Profit, which are commonly seen as social, environmental and financial sustainability. 
This research enables firms to choose a suitable way to plan production based on the 
knowledge regarding their implications. This in turn allows the firms to become more 
efficient and thereby sustainable from a financial point of view. Furthermore, some of the 
implications covered in this study regard the wellbeing of employees, and therefore also 
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social sustainability. Lastly, the study encourages a long term solution which is important for 
a sustainable competitive advantage. 

The research was conducted with an ambition of high ethical standard. This was done by 
respecting personal integrity during the case study as explained in the method chapter. 
Furthermore, the study includes recommendation regarding changes to other people’s way of 
working. Therefore, the suggested changes take this into consideration by first implement 
incremental changes and thereafter more radical changes.  

5.5 Limitations and future work 
The insights in to different ways of planning the production together with the understanding 
of their implications are limited by a single case study on a high-tech make-to-order firm in 
Sweden. The study investigates production planning characterized by a low volume and high 
variety operating within a specific industry, which further limits the study’s generalizability. 
Therefore, it would be of interest to expand this research into similar studies of productions 
with different characteristics as well as into other industries in order to draw broader 
conclusions regarding the study’s generalizability on an industrial level. 

Further, there are limitations to the collected data regarding the number of interviews 
conducted. Additional interviews would verify the findings and could also have given further 
insights to implications through different perspectives. Moreover, this would also reduce the 
risk of bias from the interviewees since there may be personal interests, intentionally or not, 
due to the merger of the two business areas within the case. Furthermore, the time frame of 
this study limited the ways of planning to those found within the case company, and therefore 
it is of great interest to search for additional perspectives and implications. This together with 
that few viewpoints were taken in to consideration limits the depth of the study. 

Nevertheless, with this said, the exploration done by this study about different ways of 
planning the production and their implications should be seen as a starting point for future 
research. Hopefully this research will shed light on a subject with little research within the 
otherwise mature area of production planning, and initiate further debate. Furthermore, it is 
probable that other manufacturing companies can be inspired by the findings as well as 
benefit from them in their work with improving production planning. Based on this, we have 
identified two areas for future research: 

1. Study multiple industries and firms with different characteristics in order to identify 
other ways of planning the production. 

2. Development of a framework for evaluation of how to organize planners based on 
production characteristics.  
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Appendix A: Interview topics 
 

The overall topics for the conducted interviews at the case company are presented below. Due 
to confidentiality no detailed questions are presented, instead the more general topics are 
presented. 

 

Organization of planners 
In production planning, how are the planners organized? 

Within the organization of planners, which roles are there? 

Which responsibilities do these roles have? 

What advantages are there with this organization and roles? 

What disadvantages are there with this organization and roles? 

 

Planning processes 
In production planning, what processes take place? 

Within the processes, what activities take place? 

Why are these activities performed? 

How are these activities performed? 

What advantages are there with these processes and activities? 

What disadvantages are there with these processes and activities? 
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