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Abstract 
 

In every industry, each department has its own objectives and deliverables which often conflict with 
each other. There is a need for an integrated planning process to reach consensus for the benefit of 
the organization rather individual. S&OP is an integrated business management process for better 
coordination of demand-supply. Various researchers had pointed out the deficiency in academic 
works and practical case studies of S&OP in different industry settings, despite there is no one fit-to-
all solution. For companies operating in MTO configuration, there is an uncertainty in demand which 
leads to disruptions with production and supply chain. Thus, there is a convergence of research needs: 
for S&OP in adding research literature (S&OP for a complex environment such as EMS MTO); for MTO 
to adapt S&OP to address and improve its demand-supply issues. This study aims to bridge these gaps 
by conceptually developing an S&OP process backed by research rigor which is further fit to purpose 
by an empirical research to add relevance to the business needs. The resultant process is implemented 
and evaluated in a real-life scenario with a case study at Neways Micro Electronics B.V.    
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1.3 Overview of Research Design 
Once the problem statement was understood, various relevant literatures were collected and studied 
to get a broader understanding of S&OP process and MTO industry. During this phase, a general 
feasibility check was conducted, if the supply chain complexities to be dealt with in our project has 
the possibility to be solved by S&OP process. This was done by reviewing the results of practical case 
studies, recommendations of academic researchers and deliverables of third-party consultations. 
Further, the scope of the study was defined for the given timeframe and confirmed with University 
and Company Supervisors which is discussed in Chapter 3.3. Once a set of concrete deliverables 
(Chapter 1.2) are defined, relevant literatures are funnelled, and a rigorous study (Chapter 2 & 4) was 
conducted to get a deeper knowledge to equip our research. The associated tools, models and 
frameworks were studied in this phase. Data collection and analysis of the empirical part was followed 
next adapting a research procedure. The progress of the work was reviewed throughout the project 
with the Supervisors. In the final phase, the thesis is recorded and presented in a report with 
conclusion, results and recommendations. This basic research process mentioned above is illustrated 
in Figure 1.  

 

Figure 1: Basic research process layout 

 

As mentioned in the previous sections, the goal of this project is to design a S&OP process which is a 
method artifact to address the aforementioned problem. Artifact is an artificial object (Simon, 1996) 
which must improve an existing solution of a problem or provide a first solution to an important 
problem. Artifacts are broadly defined as Constructs (vocabulary and symbols), Models (abstractions 
and representations), Methods (algorithms and practices), Instantiations (implemented and prototype 
systems) and better design theories. Design Science Research (DSR) is a problem-solving paradigm 
with a goal to create an artifact which must be built and evaluated (Henver, 2010). DSR methodology 
was adopted because (i) an innovative, purposeful artifact was created for a custom problem; (ii) it 
follows a similar process as our basic research process as shown in Figure 1. 
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The outline of this thesis document is briefly described in the following table. 

Chapter Content 
1. Introduction This chapter introduces the theme of the research, its significance and scope, 

and disposition for the remainder of the document to the reader.   

2. Research Design This chapter explains the research design wherein the use of design science 
research (DSR) methodology. It elaborates on the DSR process, i.e. the 
sequential steps to be followed. The problem statement, objective of the 
research and its research questions, conceptual and empirical part of the 
research, research quality and contributions are addressed here. 

3. Background 
literatures and 
related works  

This chapter discusses key concepts of existing academic and practitioner 
literatures on S&OP process, characteristics and challenges of MTO and EMS 
industry. 

4. Design and 
development 

Conceptual design of the artifact (initial artifact) is described in this chapter. 
It elaborates on method and approach of designing a S&OP process. 

5. Demonstration The empirical part of the research is presented in this chapter which involves 
demonstrating the artifact in a case study at NME. It covers data collection 
and analysis, organisational study and maturities (as-is and to-be) assessment. 

6. Integration  This chapter discusses the integration of conceptual and empirical research 
into gap analysis and process design & redesign.  

7. Evaluation The developed artifact, along with its subsequent steps are evaluated in this 
chapter. 

8. Conclusion and 
recommendations 

 This chapter concludes the obtained results (answers to the research 
questions) and recommendations for future research.  

9. References The sources and resources used in this study are presented in this chapter.  

 

Table 1: Disposition of the study 
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3 Research Design 
The scientific method used is both applied and basic. Applied research is one that solves a specific 
problem of an individual or an organisation. Basic research is one that has a bigger scope, longer 
period and contributes to a larger research goal (Baimyrzaeva, 2018). Our research tends to both by 
solving a specific concrete problem for the case company (Applied) and it also benefits the S&OP field 
of research and EMS industry working in MTO configuration (Basic). (Baimyrzaeva, 2018; Bagni and 
Marçola, 2019)  

3.1 Research paradigm 
As discussed in Chapter 1.3, DSR methodology is adapted with the developed artifact serving as an 
improved method (custom S&OP process) for EMS MTO industry. DSR framework is adapted from 
Henver (2007) to ensure rigor and relevance of the research. It is further adapted in accordance with 
our project, as shown in Figure 2.  The design cycle, in our case, is the design and re-design of the 
S&OP process (Chapter 6) which is cyclic until our objective is fulfilled. The rigor cycle takes applicable 
knowledge from the knowledge base as input and contributes back to the knowledge base. In our 
case, past contributions (meta artifacts) are the inputs and a tailor-made S&OP process for MTO 
industries is the contribution made. This is ensured by the conceptual research (SRQ-1). The relevance 
cycle takes business needs as input from the environment and provides an appropriate application of 
use as output. In our case, the need for integrated business planning is the input and better demand-
supply planning is the output. It is ensured by creating a consensus process (SRQ -3) which is useful in 
practice backed by the existing knowledge base (rigor cycle). 

 

Figure 2: DSR framework adaptation of the research 
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Gregor & Henver (2013) explains understanding and positioning the knowledge contribution of DSR 
research projects. This thesis contributes to developing an improved design of a conceptual artifact 
which is demonstrated by proof acceptance and use (Davis, 2005). The tools associated in doing so 
are DSR knowledge contribution types and framework as shown in Table 2 & Figure 3. Our research 
contributes to the knowledge base associating S&OP process to MTO industries in terms of practical 
usefulness and hence it falls under level 2, nascent design theory.  

 

Table 2: DSR Knowledge contribution types (Gregor & Henver, 2013) 

 

The knowledge contribution framework is 2 x 2 matrix positioning the developed artifact with respect 
to application domain maturity (problem maturity) in x-axis and solution maturity in y-axis. Our 
research focuses on designing a tailored S&OP process for EMS MTO industry. The research 
contribution of this project can be positioned in Improvement quadrant, i.e. new solution to a known 
problem.   

Figure 3: DSR Knowledge contribution framework (Gregor & Henver, 2013) 
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3.2 Design Science Research Process 
The research process used is adapted from Peffers et al. (2006) which is depicted in Figure 4. The 
process cycle has six steps: Problem identification and motivation, Objectives of a solution, Design and 
development, Demonstration, Evaluation and Communication. These steps ensure carrying out an IS 
research in a structured manner in a nominal sequence irrespective of the entry point for research. 
The conceptual base for the design is guided by theoretical research which is further backed by 
empirical research. Both approaches are carried out simultaneously to create a unified result. 

 

 
Figure 4: Design Science Research process 

 

3.2.1 Problem identification 
The problem description is already discussed in Chapter 1.  

3.2.2 Objectives of a solution  
This process element i.e. objectives of a solution is synthesised by Peffers et al. (2006) from the works 
of prior researches where the problem is transformed to objectives explicitly as requirements (Eekels 
et al. 1991) or meta-requirements (Walls et al., 1992) and implicitly in relevance guideline (Henver, 
2004). The goal is to elicit requirements to address the explicated problem. Two types of requirements 
are fulfilled in our research: Design or DSR requirements to create a viable artifact as a technology-
based solution to significant business problems and contribute to the field of research as well (Henver, 
2004); Functional requirements as prescriptive statements to address needs and wants of the 
stakeholders which are identified during the case study. 
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Figure 6: S&OP process steps (Wallace 2006) 

 
Step 2: Demand Planning/Review  
The key responsibility of this step is to create a more concrete demand plan refined from the 
unconstrained forecast. This is done by taking market consensus, forecast concurrence with customers 
and sales influencers into account. The process owner of this step is the personnel closest to the 
customers and market i.e. sales and marketing team. Further, the demand plan should be reviewed 
by a co-ordinator who is full time and has authority over these departments. (Paltimier, 2002; 
Grimson, 2007; Wallace, 2006; Bagni and Marçola, 2019)  
 
Step 3: Supply Planning/Review  
A supply planning is prepared as per the new demand plan that was the outcome in the last step. 
Operations team, the process owner of this step, reviews the new sales plan against the existing 
capacity. The delivery capacity in terms of supply is planned and discussed. (Grimson, 2007; Bagni and 
Marçola, 2019)  
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Table 5: Overview of Interviews conducted 

 

The questionnaire used for the structured interview is mentioned in Appendix 10.1. The 
questionnaires are focused on dimensions of the model and segregated based on relevant themes. 
Interviewees were posed with generic and specialized questions based on their role. Apart from 
Grimson 2007, few other reference questions were adapted from various technical sites and papers 
(Bergstedt, 2019; Olivia, 2011) to gain additional insights and clarity. These additional questions 
resulted in exhaustive data collection. The data collected from interviews were reviewed with the 
interviewees through minutes of meetings to avoid misinterpretation of information. Apart from 
scheduled interviews, data were collected during clarifications, casual conversations and review 
meetings. 

 

Role of 
Interviewee 

Type of 
Interview 

Topics of discussion No. of 
interviews 

Logistics Head Semi-structured Organization structure, key functionalities 
and tasks of departments, insights on MTO 
and high-tech industries, Review of current 
maturity assessment 

6 

Logistics 
Engineer 

Semi-structured Understanding the operations of NME, 
clarifications    

4 

Production 
Planner 

Semi-structured Functionalities and tasks of individuals, inter 
& intra departments co-ordination, Appendix 
10.1  

1 

Logistics Head Structured Appendix 10.1, Review of maturity 
assessment, Determination of to-be maturity 

2 

Production 
Heads  

Structured Appendix 10.1, Production processes   2 

Production 
Planner 

Structured Appendix 10.1 1 

Sales Head Structured Appendix 10.1 1 

Head of 
Operations 

Structured Appendix 10.1, Review on organization 
structure, Expectations of S&OP 

2 

Junior Account 
Manager 

Semi-structured Business structure of NME, Insights on 
customers and market, Appendix 10.1, 
Review of current maturity assessment, 
Determination of to-be maturity 

2 

Business 
development 
manager 

Structured Review of current maturity assessment, 
Determination of to-be maturity 

1 
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Table 6: Three perspective on the interview as research method (Alvesson, 2003) 

In qualitative research, it is important to conduct interview as a research method in a rigorous manner. 
There is three theoretical perspectives on the research interview as a method: neo-positivism, 
romanticism and localism (Alvesson, 2003). Table 6 summarizes these perspectives on objective, 
participants and merits. Neo-positivism ensures studying facts with objectivity and minimal bias. This 
is achieved by conducting repeat interviews of same questionnaire to various personnel in each team 
and limiting deviations through structured interviews. Romanticism ensures studying meaning with 
in-depth understanding of the human encounter between the participants. This is achieved by creating 
a rapport, trust and commitment with the interviewee by transparency, openness and ensuring 
anonymity. Localism ensures understanding interviews in a social context challenging claims, 
assumptions and purposes of the instrumental use of interviews as a research tool (Silverman,1983). 
This is achieved by studying empirical setting of the interviews and examining complexity of the 
process rather just its outcomes. (Qu & Dumay, 2011) 
 

5.1.2 Direct Observations 
An EMS high tech industry is with niche products and production processes. To understand the 
characteristics of its operations and sales, it is necessary to understand routine work and its 
challenges. Hence there were direct observations at the production units (PUs), active participation in 
logistics and operations meetings to understand their products and processes. There were scheduled 
sessions from personnel in planning, procurement, sales and logistics with demonstration of their 
routine tasks related to demand-supply operations.     

5.1.3 Internal documents 
NME uses an ERP system to handle their operations and a BI environment for reporting and reviewing. 
Each department has permission to access their own data. Relevant reports were collected from the 
respective personnel with enough knowledge transfer to comprehend them effectively. Documents 
related to KPIs and tasks of departments and individuals, if there are any, were collected through the 
mail. During interviews, working with data and dashboards were discussed.      

5.2 Analysis 
There are four general research analytic strategies: Relying on theoretical proposition, Ground up data 
working, Developing a case description and Examining plausible rival explanation (Yin, 2018). Our case 
study has a definite objective and propositions are made to achieve the final goal through sub-
research questions and respective action items. Thus, it follows relying on theoretical proposition 
strategy. The objective of each phase is to answer its research question (Yin, 2018).





Demonstration 

Design of Sales and Operations Planning Process for EMS MTO Industry 22 
 

 

Figure 9: Organization structure of NME 

5.4 NME Departments & Functionalities 
Departments are segregated based on expertise which can be observed in Figure 9. Since various 
cross-functional tasks are performed by shared resources or tasks are shared by various resources, 
functionalities are considered rather a personnel. This was done for simplicity of understanding and 
proper segregation. The scope of studying functionalities of NME was limited to departments which 
involves demand-supply operations. Thus, sales and operations departments with their further 
segregation were studied and reported below.      

5.4.1 Operations 
Operations oversee the manufacturing and goods flow in NME and is responsible for the entire supply 
part (i.e. from procurement to shipment). The head of operations primary handles both logistics and 
production teams whose functionalities are mentioned below. 

5.4.1.1 Logistics 
Logistics is responsible for the supply chain of NME i.e. procurement, production planning, 
warehousing and shipment. The functionalities carried out by logistics is different from other sectors 
or conventional SC team. This is because of the size of SC operations, workload and limited personnel 
within NME. Logistics team consists of procurement (suppliers & customers), warehousing and 
production planning functionalities. Each of the functionalities is explained below. Logistics is also 
involved with various SC improvement projects that run simultaneously with routine operations. The 
key performance of the team is measured in CLIP (Confirmed Line Item Performance) for customers 
and suppliers. CLIP measures delivery performance. 
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Table 7: Current S&OP maturity of NME 
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