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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 Introduction 
With the advent of globalisation and faster economic return policies at present, industries are subject 

to deliver goods and services with higher customization, lower cost and reduced lead time than 

before. Every industry is determined to increase its service level to its customers through lead time 

reduction. The supply chain department is at the focal point to cater to this need. And hence it goes 

through various changes and optimization on a day to day basis. Each department (Sales or Production 

or Quality or Logistics, etc.) has its own set of deliverables which conflicts with one another, i.e. sales 

demands availability of goods at any point of time which conflicts with the goal of the supply chain in 

minimising inventory. Departments consider their individual goals more important than the 

organization’s success (Paltimier, 2002).  Thus, there is a need for a tool to integrate these plans and 

goals for a collective benefit and better planning. Sales and operations planning (S&OP) is such a tool 

that combines different inter-department business plans into one integrated set of plans (Thome et 

al., 2012; Pedros et al., 2016).  

American Production and Inventory Control Society (APICS), an association for supply chain 

management defines S&OP as ‘A process to develop tactical plans that provide management the 

ability to strategically direct its businesses to achieve competitive advantage on a continuous basis by 

integrating customer-focused marketing plans for new and existing products with the management of 

the supply chain. The process brings together all the plans for the business (sales, marketing, 

development, manufacturing, sourcing, and financial) into one integrated set of plans’ in the APICS 

Dictionary (14th edition). 

S&OP balances demand and supply (Wallace, 2006). Theoretical researches and practical case studies 

have proven that a properly designed and successfully implemented S&OP ensures various benefits 

including increased service levels to customers, reduced inventory, improved operational 

performance and increased profits. (Paltimier, 2002; Bower, 2005; Wallace, 1999) Thus, S&OP adds 

value to supply chain and the company’s performance by eliminating inter-departmental barriers and 

ensuring reliable flow of information. (Adamczak et al., 2013) 

S&OP is simple as a concept but can be very difficult to implement. Also, there is no one to fit all or 

universal process for every industry (Thome 2014) and even within a group industry (Grimson 2007). 

Many researchers have questioned the self-sufficiency of scientific contents and case study researches 

in the field of S&OP despite its popularity. (Thome 2012; Pedroso 2016)     

Make to order (MTO) is a manufacturing process wherein manufacturing starts only after the 

customer order is received. There are only a few works of literature presents pertaining to S&OP in 

MTO (Feng, 2008; Taşkin et al., 2015; Treiblmaier, 2018) but none in successful and practical 

implementation. (Wallace 1999) suggests perceiving S&OP in MTO as MTS with backlogs or negative 

inventory instead of FGI. But there is no sufficient information as of how to handle such backlogs and 

counter the associated challenges like short-sighted planning since FGI is forecast and planned but 

backlogs are incidental. Also, S&OP has a planning horizon ranging less than 6 months to over 18 

months depending on the industry and product portfolio (Grimson, 2007). S&OP is the longest 

planning level in manufacturing planning and control (Olhanger, 2001) which implicitly includes the 

sales plan as well. Thus, having a longer planning horizon in MTO industries is a key challenge because 

of the demand uncertainty for such a period. S&OP integration is conceived to be so complex and 

challenging in this scenario (Grimson, 2007). Hence, a tailor-made S&OP process addressing the supply 

chain complexities of MTO is necessary. 
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There is a research gap (both academic and practical) of S&OP process in complex environments 

(Pedroso, 2016; Thome et al., 2012) including semiconductor industry. On top of that, there are even 

more challenges associated when an EMS industry is working in such a complex MTO configuration. 

Electronic Manufacturing Services (EMS) are companies that manufacture, assemble and service 

electronic components for its entire life cycle.  Our research work will contribute to addressing this 

gap.   

1.1 Problem Statement 
The lack of an integrated planning process at NME was the entry point of research which is further 

extended to solve a general-purpose. The empirical part of the research is conducted in collaboration 

with Neways Micro Electronics (NME), an electronics manufacturing services (EMS) sector. NME is one 

of the operating companies in Neways holding (Neways Electronics International NV) headquartered 

in Son, Eindhoven. The various manufacturing and operating units of the OCs are situated in 

Netherlands (8), Germany (3), Slovakia (2), USA (1), China (1) and Czech Republic (1). NME specializes 

in developing and producing hybrid microelectronics as well as in assembling and testing customer-

specific modules. It works in make to order (MTO) configuration which has characteristics and 

challenges as mentioned in Chapter 3. The company is facing challenges in its current complex supply 

chain. NME works with day to day challenges and short-sighted lead time planning rather creating a 

demand-supply plan for a longer horizon to better plan its operations. Thus, the motivation for the 

project is to create a better customer service level, increase the planning horizon and reduce the 

variability in planning. Also, another motivation for the choice is there are only a limited number of 

case studies in the implementation of S&OP in complex environments and none in designing a tailor-

made S&OP process in EMS industry with MTO configuration. 

1.2 Research Objective 
The objective is to design a sales and operations planning process for the case company which can be 
extended to MTO industries belonging to EMS and similar domains. A detailed study of the EMS 
industry with MTO configuration will be conducted simultaneously with process, characteristics, 
challenges, models and frameworks associated with S&OP. Thus, based on the findings from the 
research study, will develop a feasible and tailored S&OP process for such a complex environment.  
 
The aim of the project can be mentioned as the following objective 
 
Design of S&OP process for EMS MTO industry (complex environment) 
 
The main objective can be achieved by answering the following sub-research questions (SRQ) 
 

1. Conceptual research (Consolidation of existing literatures) – SRQ 1 
1a.  How does a generic S&OP process work? 
1b.  What are the successful theoretical S&OP frameworks in practice? What is the 
appropriate one for our project? 
 

2. Empirical evidence – SRQ 2 
2a. How does NME, a high-tech EMS industry with MTO configuration operate it demand-
supply planning supply chain?  
 

3. Integrating both conceptual research and empirical evidence – SRQ 3 
3a. What are the challenges and gaps in adapting the S&OP process in MTO EMS industry?  
3b. How to address the above-mentioned challenges and gaps through process design?

20193463
Nota
double space?
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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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2 Background literatures and related works 
In order to make the research reliable, a structured and detailed literature review was carried out. The 

literature study was carried out in three rounds. The first phase was to gather as much as information 

on Sales and operations planning process. The keywords searched are ‘sales and operations planning’ 

and ‘S&OP’ and technical synonyms like ‘integrated business planning’, ‘integrated supply planning’ 

and ‘demand-supply planning’. Scientific papers were collected and separated into theoretical papers 

and sites, case studies, academic theses, scientific journals and published books. The second phase 

was to associate S&OP specifically with the semi-conductor industry and MTO industry. The third 

phase was to collect literatures on supply chain aspects of MTO and semi-conductor industry, i.e. 

characteristics, challenges and complexities, developments and current trends in their demand-supply 

planning. The primary source used for literature study was Scopus and TUe library alongside with few 

other databases like Google Scholar, ResearchGate, Science Direct, Academia and Emerald. The 

degree of detailing in study of each paper was based on the relevance of the paper to our research. A 

research synthesis of scientific literatures (Thome, 2012; Tuomikangas, 2014; Kristensen and Jonsson, 

2018) was used to get a holistic picture of all the literatures associated with S&OP and funnel papers 

based on our knowledge requirements, i.e. relevant topics and domains.  

Sales and Operations Planning 
S&OP is an integrated business management process for better demand-supply co-ordination. It is 

part tactical and part strategic (Olhanger, 2001). It deals with continuous change in sales and supply 

chain deliverables. Thus, effectively managing the re-planning process (Paltimier, 2002).  Internal 

S&OP practices have led to elevated performances in companies giving them a definite edge in the 

market (Thome, 2014).  

S&OP has its origin in the early 1950s which evolved from aggregate production planning (APP) 

(Singhal & Singhal, 2007) to manufacturing resource planning (MRP) in the mid-1980s (Wallace and 

Stahl, 2006; Dougherty and Gray, 2006). These works lead to the emergence of an integrated 

production planning environment with an aim at aligning demand and supply (Holt, 2002).  (Thome et 

al., 2012b) Integration requires interaction and collaboration  Despite various works’ resemblance on 

a conceptual level over those years, S&OP in itself gained its importance in literature from the 1990s 

(Grimson, 2007). S&OP has evolved from practice to theory advent of the need for process integration 

and better production capacity management in synchronisation with sales plans (Bagni and Marçola, 

2019).  

S&OP in the form of cross-functional integration contributes to the performance of the firm in its 

supply chain (Thome et al., 2012b). S&OP is a five-step process (Wallace, 2006; Paltimer, 2002; Lapide, 

2004; Grimson, 2007) where the nature of tasks in processes differ from different authors but the 

tasks performed on the whole stays the same. For example, the involvement of new products is with 

data gathering in the process mentioned by (Grimson, 2007; Lapide, 2004 & Wallace, 2006) and with 

product review in the process mentioned by (Paltmier, 2002). Various perspectives of the process 

were studied, assimilated and presented in a detailed manner in the conceptual design phase 

(Chapter4).  
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Challenges – S&OP and MTO industry 
As discussed earlier, S&OP as a concept is in place for at least 25 years but poses some challenges in 

successfully implementing it. Despite its obvious positive impact, companies have struggled with 

misconceptions and barriers (Pedroso, 2016; Wallace, 1999; Grimson, 2007). From a practical point of 

view, S&OP implementation frequently fails due to lack of understanding, inadequate performance 

management, insufficient resources, misconception with process ownership and resistance with 

individuals to compromise their best result against collective success (Milliken, 2008; Treiblmaier, 

2016). Also, there is a dire need for academic contribution in adjusting S&OP according to the 

environment (Ivert Kjellsdotter, 2015; Treiblmaier 2016). On a positive note, (Thome, 2014) states that 

higher the complexity of the manufacturing process is, more substantial the gains can be achieved 

through S&OP (Treiblmaier, 2016). 

MTO industries have features that require a different supply chain approach compared to other 
industries. The features are  
i. Just in time business model,  
ii. Uncertain demand in the form of sales order,  
iii. Highly customised products with complex manufacturing processes,  
iv. Limited availability of resources for feasibility (Li and Womer, 2012)  
 
In MTO configuration, even the foremost supply chain task of RM procurement too starts only after 
the physical sales order is received (Li and Womer, 2012). From the Supply chain perspective, MTO 
differs a lot from MTS because of its highly customised products. Industries that work with ATO, BTO, 
ETO also share similar challenges that MTO carries. Hence there is a short-sighted lead time planning 
and demand-supply disruptions on a regular basis which is challenging for these industries. The most 
important aspect in MTO is the effective and efficient use of available capacity to meet customer 
demands (Chen et al., 2009). Customers in these industries are time and cost-sensitive (Li and Womer, 
2012; Benton, 2007). These challenges force these industries to be reactive despite wanting to work 
in a proactive manner. Thus, S&OP would be the best fit to create a consensus plan with a better time 
horizon.  
 
EMS industries adapt MTO configuration since they share similar characteristics like highly customised 

products, volatile demand and high-tech processes. Hence, they share similar challenges, as 

mentioned above. Inventory management (Supply constraints) are more prevalent in these industries 

because of over-promised under ordered shifting demand from customers, conflicting lead times from 

suppliers, customer dominance, changing designs and lack of liability with customers. 

(Samelson,2020) 
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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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Process, people and tools need to work together and overlap for an effective S&OP (Palmatier, 2002). 
Hence, the artifact created should address our problem through the interaction of people, 
organisation and technology (IS research property). The first three objectives mentioned below reflect 
on the above principles acting as both functional and design requirements. 
 

1. As mentioned earlier, the main objective is to design a sales and operations planning process 
for the MTO industry belonging to EMS and similar domains. This is done by creating a 
sequence of activities to address the identified problem and achieve the desired state. 
According to Johannesson and Perjons (2014), “methods express prescriptive knowledge by 
defining guidelines and processes for how to solve problems and achieve goals”. Therefore, 
the first objective is to create a method type artifact. (Process element) 

2. S&OP is a people’s process with high reliance on change management. Hence, the second 
objective is to create a formal S&OP team with executive-level participation and ownership to 
drive the process. Roles and responsibilities are assigned to individuals and departments 
which are reviewed periodically. (People element)  

 
3. According to Ivert and Jonsson (2010), Grimson and Pyke (2007), Tuomikangas and Kaipia 

(2014) and Oliva and Watson (2011), the IT system is a key enabler for S&OP. Thus, the third 
objective is to enable usage of a database or a tool to integrate and consolidate information 
with departments. (Technology element)  
 

4. Companies working in MTO configuration, including the case company base their operations 
with purchase orders rather plans. This leads to day-to-day ad hoc fire-fighting rather having 
mid and long term visibility towards business. Operations (production and supply chain) tend 
to fulfil sales orders rather having consensus demand-supply coordination to meet and exceed 
business plans. The fourth objective is to create a process to develop and integrate demand 
and supply plans with pre-work and consensus. – Functional requirement  
 

5. Measurement is essential for implementation as well as continuous improvement of the 
process (Grimson, 2007). The fifth objective is to measure the key aspects of the process that 
contributes to the firm’s performance (Thome et al., 2012). 

 
6. One of the main features of S&OP is to create value and have a link with the firm’s 

performance (Grimson, 2007; Thome et al., 2012). Also, the contribution of design science in 
IS research is assessed with the degree of its application to its business needs (Henver, 2004). 
Thus, the sixth objective is that the created artifact is useful and usable in the real-life 
scenario. i.e. relevance aspect. – DSR requirement 

 
7. According to Henver (2004), a problem can be defined as the difference between goal and 

current states of a system. The seventh objective is to create an artifact that bridges this gap 
through a search process whilst problem-solving (Simon, 1996). Search process is iterative 
whereas problem-solving is utilizing available resources and actions to reach the desired goals 
while satisfying laws in the environment. This also acts as a formative evaluation. – DSR 
requirement 
 

3.2.3 Design & Development (Phase 1) 
The conceptual design is guided by theoretical research which involves an extensive literature study 
as mentioned in Chapters 3 & 4. Once the set of concrete deliverables (research questions - Chapter 
2.1.2) were defined, relevant literatures are funnelled, and a rigorous study was conducted to get a 
 

20193463
Evidenziato
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deeper knowledge to equip our research. The associated tools, models and frameworks are studied in 

this phase. A generic S&OP process is considered as the initial method. An appropriate maturity model 

is chosen to map the current and to-be S&OP maturity of NME. Further, adaptations are made to the 

initial method to address the identified gaps and challenges. This serves as the final artifact. 

3.2.4 Demonstration (Phase 2) 
The thesis is carried out in a case company (NME) solving a real-time problem by a detailed study and 
further extending the same to contribute to the research. The focus of the study is a contemporary 
phenomenon, i.e. a present case and the researcher doesn’t have any control over its behavioural 
events. Hence it qualifies as a case study research strategy (Yin, 2018). A single in-depth case study is 
carried out because a definite conclusive result can be achieved in the given time frame.  
According to (Yin, 2018), a case study  
• copes with the technically distinctive situation in which there will be many more variables of interest 
than data points and as one result  
• benefits from the prior development of theoretical propositions to guide design, data collection, and 
analysis, and as another result  
• relies on multiple sources of evidence, with data needing to converge in a triangulating fashion.  
The empirical part of the research involves organisational study, assessing current and desired 

maturities of the case company. 

3.2.5 Integration (Phase 3) 
Conceptual design and empirical evidences are integrated to produce the final result (develop 

artifact). Gap analysis is performed as the difference between current and desired maturities. A series 

of actions or activities are created as a process to address the analysed gap. Process design is a search 

process which is cyclic until the desired outcome is achieved.  

3.2.6 Evaluation (Phase 3) 
The developed artifact is evaluated in a real-life scenario to observe and measure how well it supports 

a solution to the problem (Peffers, 2006). The developed artifact is evaluated for validity, reliability 

and utility. Validity justifies the way in which a research result is obtained. Reliability ensures the 

quality of research such that the outcomes can be repeated by other researchers irrespective of any 

biases. (van Aken, 2006; Yin, 2016). The developed artefact is presented and discussed with NME 

personnel and a survey is conducted to determine its utility. The design of the survey is guided by the 

Technology Acceptance Model (Davis, 1989; Schriek, Turetken and Kaymak, 2016). 

3.2.7 Communication 
The research will be recorded and presented in this thesis report with conclusion, results and 

recommendations. This report also communicates the importance of the artifact, the novelty and 

utility of the research, rigor and relevance of the design to academic researchers and practitioners.  

3.3 Scope of the study 
The scope of the study is defined for the given timeframe and confirmed with University and Company 

Supervisors. The scope is limited to designing an S&OP process and implementation is out of the 

scope. 
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4 Phase 1 - Design and Development  
 

A detailed literature study on S&OP process and its tools are conducted which is further integrated 

into the following conceptual design. 

4.1 S&OP Process 
To gain quick control of business from a company perspective rather just one of sales or operations or 

engineering or financial perspectives, a routine monthly management process should be established. 

The process must integrate and synchronize all the different functions of the company ensuring focus, 

alignment and engagement towards it. This is achieved by equipping necessary tools to be 

knowledgeable, trained and focused people. Thus, process, people and tools, the three business 

elements need to work together for the effective functioning of an organisation as shown in Figure 5. 

 

Figure 5: Business excellence elements 

As mentioned earlier, generic S&OP process, as illustrated in Figure 6, is considered as the base 

process i.e. an initial artifact. S&OP process occurs in a monthly cycle or even more frequently if 

necessary (Paltimer, 2002) with a planning horizon of 6-18 months. The cycle consists of Data 

gathering, Demand planning/review, Supply planning/review, Pre-S&OP meeting and Executive 

meeting (Grimson, 2007; Wallace, 2006). 

Step 1: Data Gathering 

The sales team should prepare an unconstrained forecast. The unconstrained forecast is based on true 
demand potential without considering any constraints like capacity, finance, etc. Marketing insights, 
new product introductions, stock levels and pending orders are also considered. Another key task of 
this step is to decide the planning horizon for the unconstrained forecast which as mentioned earlier 
relies on the type of industry and its product portfolio. Typically, the planning horizon for S&OP ranges 
from 6-18 months depending on fiscal plan, seasonality and other factors affecting the lead times. The 
process owner of this step is sales and marketing team. (Grimson, 2007; Wallace, 2006; Bagni and 
Marçola, 2019)  
 

Conceptual research (Consolidation of existing literatures) 

Sub-research questions • How does a generic S&OP process work? 

• What are the successful theoretical S&OP frameworks in practice? 
What is the appropriate one for our project? 

Action Plans • Literature study on key concepts of S&OP process  

• Study and selection of S&OP framework 



Design and Development 

Design of Sales and Operations Planning Process for EMS MTO Industry 13 
 

  

 

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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Step 4: Pre-S&OP Meeting  
This step involves the entire S&OP team to decide upon the final deliverable. It balances demand-
supply plans and re-planning is done. Members from the operations team (Logistic engineers, 
Procurement, Production Planning) and sales team meet to discuss on budget and supply constraints. 
Also, various scenarios (best and worst cases) are discussed on the supply front. (Grimson, 2007; 
Wallace, 2006; Bagni and Marçola, 2019)  
 
Step 5: Executive S&OP Process  
The pointers and decisions from the pre-S&OP meeting are discussed with the top management in 
this step. The conflicts from pre-S&OP are discussed and resolved. The terms agreed is matched with 
the company’s financial plan and strategies, risks and opportunities are discussed on the same. 
(Wallace, 2006)  
 
While sales team is creating an unconstrained forecast or demand review, the operations team must 

create a rough-cut supply planning. This bottom-up plan is based on existing capacity, inventory 

strategy and supply challenges. (Grimson, 2007) This step can be done simultaneously with either on 

the first or second step. The process owner of this task is the operations team.   

Alignment 

The research synthesis framework as shown in Figure 7 acts as a structuring tool in assembling S&OP 

descriptors from the existing literatures. This framework addresses strategic management from 

perspective of vertical and horizontal alignment. Horizontal alignment ‘‘can be defined in terms of 

cross-functional and intra- functional integration’’ (Kathuria et al., 2007) as shown within the study 

descriptors in Figure 7. Study descriptors are intervening effects occurring between S&OP and its 

results which are categorised as context, inputs, structure and processes, and outcomes happening in 

a sequence. Context depicts characteristics of the environment amid S&OP development which 

includes region/country, industry, manufacturing strategy, product-process matrix, product 

aggregation, hierarchical planning and planning horizon. This information decides the scale at which 

S&OP would operate. The input parameters required for the process are sales forecasts, operational 

cost and constraints, inventory levels and functional plans. Structure and processes of the S&OP are 

described through four dimensions (Meetings & Collaboration, Organisation, Information Technology 

and Measurement) of the Grimson and Pyke (2007) framework. Eventually, outcomes regroup plan 

integration between sales, operations, marketing and finance departments which is described through 

the fifth dimension of the Grimson and Pyke (2007) framework. Grimson and Pyke’s (2007) S&OP 

framework is explained in detail in Chapter 4.2. Vertical alignment “refers to the configuration of 

strategies, objectives, actions plans, and decisions throughout the various levels of the organisation” 

(Kathuria et al., 2007). In this case, business plan passed towards corporate strategic plan to structure 

and processes to eventually operations. The result of this system is obtained and quantified as profit 

optimisation. (Thome et al., 2012) This framework provides a bird’s eye view of the flow of information 

and plan, cross-function collaborations and a holistic perspective on S&OP operation. 
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Figure 7: S&OP synthesis framework 

 

4.2 S&OP Maturity Models 
Maturity models are used to recognise the current S&OP process of an organisation, evaluate the gap 

and set vision for achieving a higher level. There are various maturity models over the years which are 

studied and briefly put together in Table 3 with stages and their description (Thome, 2012). Each 

model has its own objectives and characteristics. 

(Bagni and Marçola, 2019) studied these maturity models and made a comparison among them based 

on results from his applied research. He concluded (Lapide, 2005) and (Grimson, 2007) having similar 

results but the latter had an edge due to its organisational structure formality and comprehensiveness. 

Also, Grimson and Pyke’s maturity models are widely used (Pamela,2017; Goh & Eldridge, 2015; 

Pedroso, Calache, Lima Junior, Silva & Carpinetti, 2017) because of its clarity in design, ease of 

understanding and practising the model. Thus, we adapted Grimson and Pyke’s maturity model for 

our research. 
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Table 3: Brief description of maturity models 

 

4.3 Grimson and Pyke’s Maturity Model 
The model uses five ranking across five dimensions as shown in the Table 4. The five rankings or 

stages depicts the various levels in S&OP maturity across five dimensions wherein they are 

measured.  The dimension Meetings & Collaboration, a business process, depicts how well the 

departments interact. It records the effectiveness of the human component in S&OP. The stages 

progress from working independently to S&OP meetings to supplier and customer participation to 

event driven integrated collaboration. The organisation dimension, which is also a business process, 

represents the physical corporate representation of S&OP functions. The stages progress from no 

S&OP team to distribution of S&OP functionalities with existing destination to a formal S&OP team 

to acceptance and recognition of S&OP as a necessity in the organisation. The third dimension, 

Measurement, which is also a business process, is used to evaluate the performance or effectiveness 

of S&OP process. The information technology dimension which focuses on information process 

rather business process depicts the technology aspect i.e. level of IT tools used for S&OP process. 

The stage progresses from stand-alone spreadsheets to planning software to optimised software 

linked to ERP to full integrated software with a real time solver. The final dimension, S&OP plan 

integration measures the degree of sales plan and operations plan integration which serves as the 

collective goal of the other four dimensions. (Grimson, 2007)    

Maturity Model No of 
stages 

Stages Description 

Wing and Perry 
(2001) 

3 1. Integrated planning solution  
2.Collaboration with trade 
partners  
3.Network hub solutions 

The stages are IT centric and cannot be extended to study or 
design business processes 

Lapide (2005) 4 1.Marginal 2. Rudimentary  
3. Classic    4. Ideal 

From random meetings, decoupled demand planning, multitude 
spreadsheets to event-driven meetings with customers and 
suppliers and using advanced S&OP software 

Ventana Research 
(2006) 

4 1.Tactical 2. Advanced 3. 
Strategic 4. Innovative 

From formal demand-supply planning to instituted review 
meeting and further advancing to strategically aligning S&OP 
planning to corporate strategies. And finally reaching the 
maturity level where the performance management and 
incentives are aligned towards S&OP   

Grimson & Pyke 
(2007) 

5 1.No S&OP process 2. Reactive    
3. Standard 4. Advanced 5. 
Proactive 

From non-existent silo culture to reactive to proactive event-
driven where the plans and software are fully integrated within 
firm and the customers. The integration with financial function 
and constrained demand-supply plans are gradually increased 
within the levels. 

Feng et al. (2008) 3 1.Decoupled plans 2. Partially 
integrated plans 3. Integrated 
plans 

From decoupled plans to integrated production and sales plans 
exempting procurement and distribution plans to fully integrated 
supply chain plans 

Viswanathan 
(2009) 

3 1.Best in class 2. Average 3. 
Laggards 

These levels measure the customer service levels, average 
forecast accuracy at product family level and average cash 
conversion cycle  

Cacere et al. (2009) 4 1.Reactive 2. Anticipative 3. 
Collaborative 4. Orchestrate 

From reactive stage where plans are operational to matching 
demand-supply with operations prevailing over sales to 
collaborative sales-operations to integrated pro-active demand 
driven to optimised demand plan where sales and operations 
carry equal weightage 
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Table 4: S&OP Framework (Grimson and Pkye, 2007) 

 

 

 Stage 1 No S&OP 
Processes 

Stage 2 Reactive Stage 3 Standard  Stage 4 Advanced  Stage 5 Proactive  

Meetings & 
Collaboration  

• Silo Culture  
• No meetings  
• No collaboration  

• Discussed at top 
level management 
meetings 
 • Focus on financial 
goals  

• Staff Pre-Meetings      
• Executive S&OP 
Meetings  
• Some supplier / 
customer data  

• Supplier & customer 
data incorporated  
• Suppliers & 
customers participate 
in parts of meetings  

• Event driven 
meetings supersede 
scheduled meetings  
• Real-time access to 
external data  

Organization  • No S&OP 
organization  

• No formal S&OP 
function  
• Components of 
S&OP are in other 
positions  

• S&OP function is part 
of other position: 
Product Manager, 
Supply Chain Manager  

• Formal S&OP team   
• Executive 
participation  

• Throughout the 
organization, S&OP is 
understood as a tool 
for optimizing 
company profit.  

Measurements  • No measurements  • Measure how well 
Operations meets the 
sales plan  

• Stage 2 plus:  
• Sales measured on 
forecast accuracy  

• Stage 3 plus:  
•New Product 
Introduction                         
• S&OP effectiveness  

• Stage 4 plus:  
•Company 
profitability  

Information 
Technology  

• Individual managers 
keep own 
spreadsheets  
• No consolidation of 
information  

• Many spreadsheets  
• Some consolidation, 
but done manually  

• Centralized 
information 
 • Revenue or 
operations planning 
software  

• Batch process                 
• Revenue & 
operations 
optimization software 
– link to ERP but not 
jointly optimized  
• S&OP workbench  

• Integrated S&OP 
optimization software  
• Full interface with 
ERP, accounting, 
forecasting  
• Real-time solver  

 S&OP Plan 
Integration  

• No formal planning  
• Operations 
attempts to meet 
incoming orders  

• Sales plan drives 
Operations  
• Top-down process 
• Capacity utilization 
dynamics ignored  

• Some plan 
integration  
• Sequential process in 
one direction only           
• Bottom up plans - 
tempered by business 
goals  

• Plans highly 
integrated  
• Concurrent & 
collaborative process   
• Constraints applied 
in both directions  

• Seamless 
integration of plans  
• Process focuses on 
profit optimization for 
whole company  
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5 Phase 2 – Demonstration 
Empirical evidence 

Sub-research question How does NME, a high-tech EMS industry with MTO configuration operate it 
demand- supply planning supply chain? 

Elaborative questions • What is the organisation structure, functionalities and inter/intra 
departments demand-supply co-ordination?  

• What are the current and desired S&OP maturities of NME? 

Action Plans • Data collection and analysis 

• Illustration of organisational charts, reporting of department portfolios 

• Assessment of maturities with respect to the chosen S&OP framework  

 

The operational constraints are identified to create a consensus process which should be both useful 

and applicable in accordance with our scenario.  This can be done by assessing current and to-be S&OP 

maturities using Grimson & Pyke’s model (Chapter 4.2) and performing gap analysis based on the 

same. Thus, the final artifact is developed as a method i.e. activities to be performed to address this 

gap. An organisation can achieve high performance and effectiveness only with an understanding of 

itself (Doty, Glick, & Huber, 1993; Ganco, Hinings, & Van de Ven, 2013; Daft, 2009). Hence, an 

organisational study is conducted before maturity assessment and process design. This empirical part 

is guided by a case study protocol. A case study protocol (Appendix 10.2) was created which ensures 

proper methodology of doing the research. It includes an overview of the study, data collection 

procedures, protocol questions and an outline for the report. Data is collected and analysed as 

mentioned below for the assessment of current and to-be maturities of the case company. 

5.1 Data collection 
A brief outline of data collection procedure is mentioned in Appendix 10.2 which is elaborated in this 

section.  

5.1.1 Interviews 
Two out of three fundamental research interview types were conducted in this phase (Gill, 2008). 

Structured interviews are conducted with specific set of questions wherein unstructured are opposite 

to the former. Semi-structured interview has characteristics of both structured and unstructured with 

increased flexibility. As mentioned in the data collection plan (Appendix 10.2), semi-structured and 

structured interviews were conducted for organizational study and maturity assessments respectively. 

Interviews were conducted in a top down hierarchical manner for each functionality wherein high-

level information gathering was followed by a more scrutinized one. A brief introduction of S&OP and 

its benefit were discussed during interviews to incentivize and motivate the interviewees. Structured 

and Semi-structured interviews were conducted with various personnel from Production, Sales, 

Procurement, Production planning and logistics as shown in Table 5. The interviewees were consented 

with verbal permission and the interviews were recorded for reference purposes. 
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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).
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 Conceptual research, mapping NME’s current and desired maturities, and process design-redesign 
are the propositions of these sub research questions. Different analysis methods are used based on 
granularity and sensitivity of the required outcome.    
 
In case study, data analysis consists of examining, categorising, tabulating, testing or otherwise 
recombining evidence to draw empirically-based conclusions (Yin, 2018; Baškarada S., 2014). In phase 
2, the data collected from semi-structured interviews and direct observations were reported to 
organisation structure (5.1) and departments & its functionalities (5.2) by following ways (Miles & 
Huberman, 1994). 

• Putting information into different arrays, reflecting different themes and subthemes 

• Creating visual displays, flowcharts and other graphics for examining the data 

• Putting information in chronological order or other meaningful sequences 
 
The data collected from structured interviews, direct observations and internal documents were used 
for maturity assessments. This process is guided by prior research (Perry, 1998) wherein ideographic 
details, i.e. empirical findings (Chapters 5.5 - 6.1) is related to general theoretical concepts (Chapter 
4) (Klein & Myers, 1999). Qualitative research aims towards analytic generalisation which involves the 
extraction of abstract concepts from each unit of analysis (Yin, 2018; Baškarada S., 2014). These 
concepts contribute to the relevance aspect of the research as shown in Figure 2 & 15.   

5.3 Organization structure 
Operating Companies of Neways holdings follow a matrix organizational structure which is illustrated 

in Figure 8. The functional organization structure of NME is illustrated in Figure 9. These illustrations 

were not collected from the primary source of company’s intranet but rather drawn from the 

information collected. The direction of arrow depicts the reporting hierarchy.  

 

Figure 8: Matrix Organization structure of Neways Holdings 
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Service Directors 
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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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Procurement 

Procurement is responsible for the purchase of raw materials in accordance with the customer orders 

and its respective production plans. There are scenarios where the customer supplies parts (semi-

finished) on top of which NME works and delivers (finished) again. Thus, procurement handles the co-

ordination of those semi-finished goods from the customer. The procurement team consists of 

logistics engineers and a category buyer.  Logistic engineers are responsible for the procurement of 

raw materials from Suppliers and semi-finished goods from customers. In comparison, the Category 

buyer handles any new disruptions with purchase, price negotiations, budget for a group of suppliers. 

Few other tasks of procurement involve supplier complaints with respect to quality, quantity and 

delivery times. Not in accordance with tech draw (follow up of root cause analysis in case of quality 

issues by supplier) or delay in the procured items and inventory tracking. A basic layout of the 

workflow of procurement is shown in Figure 10, wherein dark ones represent tasks performed by the 

procurement personnel. 

 

 

Figure 10: Basic layout of procurement functionality 

Production Planning 

The main role of production planning is to plan production cycle against the customer orders within 

the agreed stipulated lead time with the highest level of quality. This involves managing the resources 

(men, machines & materials) to meet the requirements even if there are discrepancies. At NME, there 

are time buffers at certain process places to ensure this flexibility. Also, since high mix low volume PU 

works with the manual production process, production planning is a key aspect to ensure service 

levels. The key performance is depicted by production CLIP which measures production plan 

adherence (PPA) and production lead time adherence (PLTA).     
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5.4.1.2 Production 

NME has two production units (PUs), high volume low mix facility and low volume high mix facility 

with a production lead for each. As the name suggests, high volume low mix facility is semi-automated 

involving much of machine operations namely thick film fabrication and SMT. And the latter involves 

manual work on micro-levels. Each production team consists of Operators, Technicians and Technical 

support with routine coordination with Engineering and Quality departments. The production 

department is responsible for producing the planned orders on time and with acceptable quality to its 

customers. The key performance of the teams is measured by Material yield, First pass yield, Efficiency 

(Machine & labour) and Utilization. The challenges posed by NME is different from other MTS or 

FMCGs industries since the characteristics of the products are of a high tech MTO with inconsistent 

demand arrivals, no seasonality, high product life cycle, etc.  And the major challenge for high mix low 

volume is availability of skilled operators. And for low mix high volume is availability of supplier parts 

at right time which in turn affects the service levels of the customer who in many cases is the supplier 

himself.  

5.4.2 Sales 
Sales are responsible for delivering the planned budget by generating new business and retention of 

existing business. The team comprises of a sales manager and account managers who take care of 

new business and retentions respectively. Demand forecasts which are rolling are received from most 

customers, which are further fine-tuned. Sales are responsible for quote preparation, customer 

relationships (routine meetings & conflicts) and marketing. The sales manager is part of the Neways 

innovation team which deals with start-ups, universities and scale-ups to create innovative business 

solutions to give them an edge in high tech sector. The key challenge for sales team is uncertain 

demand and quality issues within items delivered. 

 

5.5 Assessment of S&OP Maturities of NME 
The goal of this assessment is to understand where NME stands with S&OP process currently and 

where it would be ideal to transform to. The assessments are performed as mentioned in Chapter 4 

and their results are shown in Tables 7 & 8.  

The responses of Grimson & Pkye’s and additional questionnaires (Appendix 10.1) were matched with 

characteristics of stages of the model in each of the dimensions resulting in the current maturity of 

NME. Four out of five dimensions, NME is in stage one (No S&OP Process) except for Meeting & 

Collaborations dimension which is in stage two (Reactive). This assessment justifies the need to 

develop a S&OP process.   
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Table 7: Current S&OP maturity of NME 
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Semi-structured interviews (Table 5) were conducted with personnel in sales and operations 

departments to determine to-be S&OP maturity. This is done by discussing the desired characteristics 

to achieve in each dimension of the Grimson & Pyke’s model. Further, the choices were discussed for 

feasibility and usability from implementation perspective. All those responses to the desired maturity 

are compared with one another to consolidate them into a single to-be maturity model as shown in 

Table 8. In case of conflicts, personnel from both the departments were met to discuss and decide on 

a unanimous choice. Three out of five dimensions, NME wants to achieve stage 3 which includes 

Meetings & Collaborations, Organisation and Measurement. Two out of five dimensions, NME wants 

to achieve stage 2 which includes Information Technology and S&OP Plan & Integration.  

 

Dimension 
Matching characteristics -             
Grimson & Pyke's model 

Maturity Stage 

Meetings & 
Collaborations 

• Staff Pre-Meetings                                                 
• Executive S&OP Meetings                                 
• Some supplier / customer data  

Stage 3 Standard  

Organisation 
• Formal S&OP team 
• Executive participation 

Stage 4 Advanced  

Measurement 
• Measure how well Operations meets 
the sales plan                                                    
• Sales measured on forecast accuracy  

Stage 3 Standard  

Information 
Technology 

• Many spreadsheets                                         
• Some consolidation, but done 
manually  

Stage 2 Reactive  

S&OP Plan & 
Integration 

• Sales plan drives Operations                                        
• Top-down process                                        
• Capacity utilization dynamics ignored  

Stage 2 Reactive  

Table 8: To-be S&OP Maturity of NME 

Demand complexities – NME 

NME works with purchase orders (POs) rather demand plan. This leads to challenges in customer 
service (lead time and quality issues), increased inventory and, inefficient production planning and 
execution. Forecast provided by customers is for finance budget and doesn’t assist in any level of 
planning within the organisation.  
 

Supply complexities – NME 

NME currently works with an assumption of unlimited resources which is not ideal for streamlined 

production and supply. There is a short-sighted lead time planning visibility which amounts to fire-

fighting on a daily basis. The high skilled labour requirements for high mix-low volume is challenging 

when worked in such ad-hoc basis. 
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6 Phase 3 – Integration 
Integrating both conceptual research and empirical evidence 

Sub- research 
questions  

• What are the challenges and gaps in adapting S&OP process in MTO EMS 
industry?  

• How to address the above-mentioned challenges and gaps through process 
design? 

Actions Plans • Literature review of S&OP process design 

• Gap analysis 

• Cyclic process design and re-design to achieve desired maturity level in the 
defined period 

 

6.1 Gap Analysis 
The differences between two maturities (current and desired) are performed as the gap analysis as 

shown in Table 9. The maturity descriptions assessed are matched with each of the S&OP processes 

as discussed in the conceptual model to identify gaps and challenges. This is done, rather using a 

straightforward maturity framework, to better correlate the analysis with process design.  As one can 

observe in Table 7 & 8, for dimensions measurement and organization, analysis is made between 

stages 1 & 3 and 1 & 4. In both these cases, intermediate stages are also considered which is reflected 

in the analysis.   

 

Table 9 :  Gap Analysis 
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6.2 Process design  
A set of activities is created to achieve the desired state and bridge the gap analyzed. These sequence 
of actions serves as a process which is the developed method artifact. The S&OP is one such action-
oriented process which balances demand and supply. Thus, the first objective is satisfied. It focuses 
on fulfilling the customer requirements and supporting the organization’s business goals by aligning 
tactics to strategy as shown in Figure 12. It integrates strategic plan and mid & short term plans with 
a process linking strategy to action as shown in Figure 11. S&OP process is the mid-term plan which 
acts as a bridge between strategic and short term plans by translating one another. The long term 
strategic or business plans are incorporated into the S&OP process which is mid-term and tactical. 
Further, the S&OP process assists in making decisions in short term day-to-day operations. This is 
termed as vertical integration. The coordination between inter-departments as shown in the below 
figure is termed as the horizontal integration.  As mentioned earlier, it links demand and sales plans 
and sets boundaries for detailed sales plan and master production schedule. (Palmatier, 2002)  

Figure 11: Framework for Tactical S&OP (Pereira, Oliveira and Carravilla, 2020) 

 
Past researches have contributed to creating an outlook of S&OP policies covering process, purpose, 
activities, participants and expected results (Wight, 2000) which are elaborated in Chapters 2, 4 & 6. 
The process design is based on the conceptual design which is an integration of the past researches 
(research rigor) as mentioned earlier. Pointers from various case studies (Avila et al., 2019; Taskin et 
al., 2015; Bagni and Marçola, 2019) are used for design to impart practical implications and thus to 
add weightage to the relevance aspect.  
 
S&OP, on the whole, is a single process with multiple sub-processes which is conceptually discussed 

in Chapter 4. A basic illustration of the process is shown in Figure 14. Each subprocess should conduct 

some basic activities which are mentioned below (Palmatier, 2002).  
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• Review performance 

• Discuss known changes 

• Review assumptions 

• Review resource utilization (on both demand and supply sides) 

• Determine any desired or recommended changes to action plans and resource changes 

• Conduct both qualitative and quantitative review, and updating the plan accordingly 

The deliverables at the end of S&OP cycle with consensus, accountability and commitment should 

include the following plans for entire planning horizon. Inventory and delivery lead-time strategies are 

reviewed as a part of this process (Wight, 2000). A hard and fast rule when attempting these plans is 

that ‘these plans should be realistic’ (Palmatier, 2002). Apart from these concrete outputs, simulations 

should be done for ‘what if’ scenarios to develop contingency plans for these scenarios.  

• Sales/Demand plan 

• Production plan 

• Inventory plan 

• Backlog/Customer lead-time plan 

• Financial plan 

• New product development plans 

• Company initiative/project plans 

• Associated resources plans 

Agenda, objectives, past performances, assumptions, product family reviews, major program updates 

and minutes from the last meeting should be circulated at least one day prior to any meeting 

concerning S&OP. The agenda should contain all issues that will be raised during the meetings that 

are due for executive discussion. (Wight, 2000) 

There are three control variables: work, time and resources which should be considered for any basic 
management fundamental scenario. When all these three are in balance and when one of these is 
changed, at least one of the other two should be changed as well. When there is an imbalance, the 
management faces synchronization issues: (i) out of sync with demand needs work; (ii) out of sync 
with time (lead times, delivery times, etc.) to meet the demand  (iii) out of sync with resources 
(machines, materials, capital, etc) to complete the work on time. These issues will deteriorate the 
performance of the company if these three variables are not adjusted proportionally (Palmatier, 
2002). 
 
The S&OP plans are called as the family-by-family review because the demand and supply information 
has been aggregated into specific product groupings. Only high-level information is presented to the 
executive team instead of individual product details. They could be aggregated by product line or 
product brand. These product groupings, typically called product families, are often aggregated in a 
manner similar to the promotional catalogue of the company or in the following ways (Palmatier, 
2002).  
 

 



   Integration 

Design of Sales and Operations Planning Process for EMS MTO Industry 30 
 

• Demand streams (for example, international and domestic) 

• Demand patterns (for example, seasonal and nonseasonal) 

• Delivery and availability objectives 

• Raw material type 

• Resource capability 

• Manufactured or sold location 

• Other groupings 

Figure 12: Integrated Planning (Wight, 2000) 
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Planning horizon and cycle 

S&OP focuses on intermediate to long term time periods and has a planning horizon of 6-18 months 

depending on various factors. NME has a visibility lead time of 3 weeks in high mix-low volume 

production unit (PU1) and 3 months in low mix-high volume production unit (PU2). The planning 

horizon for the S&OP process developed is chosen as 12 months because of the following reasons. 

• NME receives rolling forecast from its customers for an average span of a year. 

• NME plans and reviews its budget and business on an annual basis.  

• Decided 12 months horizon falls well within the usual proven practice of 6-18 months.  

As mentioned earlier, S&OP is conducted in monthly cycles. A fixed schedule is created for each 

activity of the process to work effectively and avoid time conflicts. (Wight, 2000) The schedule within 

the process cycle should be decided such that it is short enough to reflect and also elaborate enough 

to complete the process hassle-free.  According to Palmatier (2002), “a rule of thumb that has worked 

successfully with many companies is that the cycle should be completed by the tenth working day of 

the month”. Shorter process cycle times allows management team to focus on the entire planning 

horizon rather current month. 

Ownership 

“The process integrates planning and control at the middle and executive management levels of the 

company”- Palmatier (2002).  The process and each of the sub-processes is owned by an owner or a 

co-ordinator or both who takes responsibility for it. It also includes delegation of work to the 

concerned personnel of their team. Some of the activities are co-owned by personnel of different 

departments. The entire process is owned by the senior-most executive of the company. It is also 

important to have a person or a team to serve as a critique of the existing process. The participants 

and hosts should come prepared for the meetings which include various activities to be performed: 

sales and marketing to prepare a sales plan, R&D engineers to prepare a new product plan and 

operations to prepare supply plan (Palmatier, 2002).  

Measurement 

Performance measure for S&OP needs to be focussed on evaluating a company’s effectiveness with 

markets and customers, finance and shareholders, employees and productivity, 

technology/innovation and product development, and to promote internal improvement initiatives. 

Balance scorecard and KPI are key tools in measurement of S&OP effectiveness. S&OP tasks should be 

included in the KPIs of the concerned workforce which should be reviewed periodically.  Balance 

scorecard uses colour code to indicate performances at a glance as shown in Table 10. The scorecard 

relevant to each step is displayed in its sub-processes as shown in Tables 11, 12 , 13 & 14 (Palmatier, 

2002).  In the scorecard, green indicates if the performance meets objectives or standards. Yellow 

indicates if the performance is outside the stated objective tolerances where the issue is being 

rectified. Red indicates if the problems are serious and require immediate action or decision. The plans 

should be reviewed in the units that could be related to all departments in an effective way (Wight, 

2000). Forecast accuracy for sales and plan adherence (operational delivery vs sales plan) for 

operations are the key measures which address the gap analysed in the Measurement dimension of 

the Grimson & Pyke’s model. This also fulfils the fifth objective.  
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Table 10: Balanced scorecard – S&OP 

The second objective is collectively satisfied by ownership (co-ordinators, process & sub-process 

owners and participants) and measurement (output of each sub-process) as illustrated in Figure 14. 

Forecast accuracy is measured in various reference points between the established decision zones or 

time fences as shown in Figure 13. These time zones act as guidelines for managing changes to demand 

and supply plans. Fewer changes are allowed in the firm zone to maintain stability, fewer changes are 

allowed in the trading zone which is expected to provide flexibility and changes are permitted in free 

change zone wherein less precision is expected within established direction (Palmatier, 2002). 

Measuring forecast accuracy in these reference points provides better outlook of forecast with respect 

to the changes made throughout the process. 

Figure 13: Forecast accuracy measurement model 

Sub-Processes 

S&OP is a re-planning process, which by definition, is a cyclic design-redesign process. The 

management team reviews the current business as well as the existing process and makes progress 

decisions accordingly. This methodical development fulfils the seventh objective. S&OP is an action 

process where consensus is reached on a single plan. Conflicts are discussed, resolved and decisions 

are made which is further documented, communicated and implemented. Minutes of meetings are 

circulated within two working days. The demand and supply plans should be consolidated and 

communicated through a database (spreadsheet) or a dashboard or a software tool (ERP, forecasting 

tool, etc) that is accessible for both the teams (the third objective is addressed). 
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Figure 14: Basic illustration of the S&OP process 

Data Gathering 

The first step is to develop an unconstrained forecast by the sales team for the planning horizon. The 

process owner for this sub-process is the sales manager. The participants for this step are the sales 

and marketing, and engineering team. NME operates in MTO configuration which poses challenges 

with demand planning. In this scenario, the unconstrained forecast should include aggregation of the 

forecast from customers, new products introductions, marketing plans and product obsolescence. In 

high tech MTO industry, it is important to integrate product development with the process because 

of the dynamic nature of the market and shorter life cycle of the products (Paltimier, 2000). Hence, 

participation from engineering is vital for this process.      

 
Table 11: Balance scorecard - Products 
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Apart from developing an unconstrained forecast, sales and supply departments have to individually 

collect and review actual data of the previous cycle. The data should contain actual sales & supply, 

inventory and backlog (Thome et al., 2012) which is circulated across both the departments.   

Demand Planning 

‘Plan the sale, sell the plan’ – Palmatier (2002) 

S&OP is a demand driven process since the primary goal is to regularly and routinely satisfy customers’ 

expectations. The process owner for this step is the head of sales with key account managers as co-

ordinators. The participants for this sub-process are sales and marketing team, engineers associated 

with new products development and optional guests (supply and finance). In MTO environment, 

demand plan is considered as a request for resources or capacity to satisfy market demand. The 

aggregate sales plan should coincide with the detailed sales plan and consensus should be reached for 

both the plans (Wight, 2000). A closed loop demand planning process should be implemented wherein 

plan for each product family or grouping is made which is further converted to the level of detail to 

be fed to master schedule. The plan is broken down to bill of materials for existing products and 

planning bill for new products. The plan should contain budget, past trends, actuals, actions, 

assumptions on business, ’what if’ scenarios, back-up plans, challenges and opportunities. The 

demand plans increase visibility by decoupling demand from supply even before the orders are 

received. As mentioned in Figure 13, demand planning could request changes along with their updated 

action plans. Forecast accuracy is the measure of effectiveness of this step. Inaccuracies in forecast 

might be a common phenomenon but it should be analysed and mitigated as possible for the next 

cycle (Palmatier, 2002; Wight, 2000).  

Sales should act as a stakeholder to the company representing its customers and to customers 

representing the company. This increases credibility of the forecast. The output of this step is an 

agreed-upon demand plan which is put to operation to satisfy customers’ needs. Few tactics that are 

used to deal with these inaccuracies are mentioned below (Palmatier, 2002). 

• Shorten cycle times and customer lead times 

• Carry inventory 

• Flex capacity 

• Reschedule production 

• Reprioritize customer orders 

• Standardize and/or rationalize product lines 

• Periodically review tactics by product line 

• Multiple views from different stakeholders 

• Collaborative forecasting 
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Table 12 : Balanced Scorecard  - Demand & Markets 

 
Supply Planning 

Supply plan should be created for the agreed demand plan for the entire planning horizon which is 

also updated for incorporating changes of the new demand plan, if any. The process owner for this 

step is the operations manager with master planner as the process coordinator. The participation 

required is production, purchasing, planning, engineering, quality assurance and optional guests 

(demand planner and finance). For this meeting, purchasing is supplier to production, production to 

logistics, logistics to customer back office. The objective of this step is to determine whether the 

supply capacity can cater to the updated demand plan with planned resources and cost. In NME, 

planning and purchasing does some limited decoupling of demand and supply, but only on occasion 

and only on self-assured decisions. A rough cut capacity plan should be conducted at an aggregate 

level for actuals and ‘what if’ scenarios for the key resources. The key resource can be  bottlenecks or 

constraints which can be either employer or supplier or capacity or even materials. Detailed capacity 

planning should be done by master scheduling. Master scheduling connects decisions made in S&OP  

to the supply chain, linking planning to execution as shown in Figure 11. The aggregate and detailed 

plans should match with each other. A final volume production plan should be created addressing 

issues at both these levels satisfying customer delivery requirements, meeting inventory and lead time 

targets (Palmatier, 2002; Wight, 2000) closely. The final supply plan is measured against the demand 

plan which provides the effectiveness of this step. The adherence to the supply plan is also measured 

by the above mentioned parameters.   

 If the supply side cannot meet the updated demand plan, action items like added cost or time should 

be considered, reviewed and addressed. This is done by tactical planning of optimal inventory to meet 

customer requirements with a credible schedule. A realistic plan should be created by supply side 

defining quantity of products to be produced with its timing and cost which should be approved by 

the management team. This corresponds to the control variable principle i.e. changing work needs 

change in time or resources or both (Palmatier, 2002; Wight, 2000). 
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Table 13 : Balanced scorecards - Supply 

Pre-S&OP Meeting 

This meeting is a decision making process. In this step, both demand and supply personnel meet to 

discuss individual demand and supply plans, and finalise one operating plan. Recommendations and 

agenda for the executive meeting are also prepared in this step. The process owner for this step is the 

co-ordinator of the S&OP process which in this case is the logistics head and coordinator for this sub-

process is business development manager. The participants of this step are sub-process owners, 

influencers of the demand and supply plans, finance and HR. Minor changes can be discussed as part 

of day-to-day business whereas significant changes need to be reviewed and approved by the a 

management team. The changes to the current and previously approved plans should be identified 

and dealt with. Financial impacts and operational issues should be discussed along with the corrective 

action plans to reach consensus. The final plan should be beneficial for the organisation and also meet 

middle grounds with all the departments. The measurements of previous cycle as mentioned in data 

gathering step should be briefly presented and discussed in this step. This step fulfils the fourth 

objective. 

 
Table 14: Balanced scorecard – Financials 
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Executive Meeting 

This final step should review the approved plan, solve the conflicts of the last steps, if any, and deem 

ready for execution (IOMA, 2003, 2005; Kruse, 2004; Rooney and Bangert, 2001). The review should 

be an evaluation of the S&OP plan against company’s strategy, policy and risk parameters (Wallace 

and Stahl, 2008). According to Palmatier (2002), a non-decision is also a decision; a decision to stay 

with the previous decision. The process owner for this step is the company director and coordinator 

is the logistics head. It is of the utmost importance of the participation of the senior executives in this 

step. The results of the process are enhanced by the active participation of the process owner 

(Grimson, 2007). The role of the coordinator also includes reviewing the applications and 

improvements of the process. The process owner should receive all the pre-work required for the 

meeting including highlights of the issues, concerns, decisions, directions and agreed upon plans 

(demand, production, inventory, backlog, new products development and financial plans) (Palmatier, 

2002; Wight, 2000). The information should be presented in a way that allows the review of inventory 

and backlog or customer lead time during this meeting. A set of questions discussed in this step is 

discussed in Appendix 10.4. The agenda for the executive meeting should contain the followings 

(Palmatier, 2002; Wight, 2000). 

• Outstanding action items 

• Special issues 

• Performance reviews 

• Review of assumptions and vulnerabilities 

• Family-by-family review 

• New products 

• Company initiatives 

• Review of minutes 

• Critique of meeting 
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7 Phase 3 - Evaluation 
Organisational study, assessed maturities and developed process were evaluated in a real life scenario  

for validity, reliability and utility which are explained below (Henver, 2004; Yin, 2018).  

7.1 Validity and Reliability  
There are three types of validity: construct, internal and external. Construct validity corresponds to 

quality of the operational measures. It was ensured by triangulation and reviews. Triangulation is an 

approach where multiple sources are used to increase the research quality. In our research, outcomes 

were concluded from both interviews and direct observations, and further checked against one 

another. The data collected were documented as minutes of meeting and reviewed with the 

interviewee and the respective department members. Further, if there was any discrepancy in 

information, it was discussed amongst the concerned personnel. Internal validity studies if the 

relationship between conclusions are justified and complete and no rival explanation is present. It is 

ensured by triangulation and using a systematic approach (case study protocol). External validity 

ensures generalizability of study’s finding to the field of research which is addressed by the relevance 

part of the research paradigm. The biases can be with respect to instrument, research, respondents 

and circumstance. Methods used to address these validities and biases are mentioned in Table 15. The 

interviews concerning maturity assessments are recorded, shared with the interviewee and validated. 

Apart from these, reliability was ensured by interviewing various personnel of the same department 

with the same questionnaire to check consistency of the responses (e.g. When there is co-ordination 

between two departments, similar questions are asked with both the parties).  

Method used Validity Reliability 

Construct 
validity 

Internal 
validity 

Research 
bias 

Instrument 
bias 

Respondent 
bias 

Circumstance 
bias 

Triangulation X X  X X X 

Case study 
protocol 

 X X    

Reviews X  X   X 

Structured 
Interviews 

  X    

Table 15: Methods for validity and reliability checks 

7.2 Utility 
The utility of the developed artifact was assessed by conducting a survey guided by technology 

acceptance model (TAM). TAM is widely accepted and supported by both theoretical and empirical 

works in the field of information systems. It has transformed into a well-established, robust and 

powerful model for predicting user acceptance of the developed artifact (Venkatesh and Davis, 2000). 

The survey aimed at evaluating the process in terms of perceived usefulness, ease of use and intention 

to use (Davis, 1989). These key user reactions (constructs) act as reliable indicators of 

postimplementation success of the artifact. Perceived usefulness can be defined as the degree to 

which a person believes that using the artifact/system will enhance their job performance. An artifact 

rated high in this factor is perceived to have a positive use-performance relationship by its users. 

Perceived ease of use can be defined as the degree to which a person could use the artefact/system 

free of effort (Davis, 1989).  
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Intention to use can be defined as the measure of the degree at which a person intends to use the 

artefact. Multiple scale items for each of these constructs were developed from theoretical 

foundations which were continuously refined by rigorous validity and reliability checks (Davis, 1989). 

Four scale items for perceived usefulness and perceived ease of use, and two scale items for intention 

to use were adapted from the work of Venkatesh and Davis (2000) as shown in Table 16. The 

developed artifact i.e. S&OP process was presented in focus groups and one-to-one meetings 

depending on the participants’ availability. The participants (8 personnel) included intended users 

(process & sub-process owners, coordinators and key participants) and influencers (personnel from 

the management team). At the end of the presentation, a survey questionnaire was circulated to the 

intended users and asked to express their view with a 5 point Likert scale (5-Strongly agree; 4- Agree; 

3- Neutral; 2-Disagree; 1- Strongly disagree). Along with the survey, a brief review of the process from 

the participants was collected and the key points are mentioned below (Chapter 6.3). 

7.3 Result and discussion 
The responses to the survey with constructs, scale items and questions are displayed in Table 16. The 

responses exhibited a positive result with all construct ranking on an average moderate to high. The 

intention to use construct was highly ranked because of the necessity faced by the firm to address its 

demand-supply challenges and improve its performance. The participants could visualise usage of the  

designed process to achieve the desired state which solves many of their current shortcomings. The 

relatively lower ratings for easy to become skilful advocates the difficulty of adapting S&OP in MTO 

industry. The difficulty in transition of working with demand and sales plans instead of sales orders, 

plan integration and consolidation of information reflects the hesitation with respect to increasing 

productivity construct (change perspective). Only two participants out of eight rated negative for a 

single construct (Increase productivity). Clear & understandable and easy to learn constructs were 

rated higher which is a positive sign for implementation purposes. These results exhibit useful and 

usable aspects which fulfils the sixth objective. 

Apart from the survey, open questions were asked to receive general feedback on the process. Overall, 

there were positive responses as reflected in the survey. Few of the responses of the participants are 

quoted below, 

“This is the way we want to work. We discuss creating such a setting in our meetings. It could solve 

many of our problems.” 

“The process makes all sense. It sounds meaningful and useful.” 

“This way of working would take us to the next level wherein many of our conventional practices would 

be replaced. A proper implementation of the process would emphasise on accountability which in turn 

would increase effectiveness.”  
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There were few concerns raised on difficulty of adapting to the process and detailing of activities of 

the sub-processes. The difficulty in adaptation should be incorporated with concepts of change 

management during implementation (out of scope). The detailing of activities are responsibilities of 

the participants of each department within the sub-process. For example, the master planner is 

responsible for master scheduling who has to create requirements of the demand plan in terms of 

aggregation on product levels. There were few queries on criteria for selection of process owners and 

coordinators which were changed as per NME’s rationale. The scenarios discussed above were solely 

internal decisions. Overall, the developed artifact yielded a positive result which was evident after 

evaluation.    

 

Table 16: Result of the survey 

 

Utility factors Scale Items Questions 
Avg 

Score 

Perceived 
usefulness 

Job performance This process increases co-ordination between demand and supply 3.8 

Increase 
productivity The usage of this process would make me more productive 3.4 

Effectiveness Using this process would enhance the effectiveness in my job 3.6 

Useful 
I found the designed S&OP process is useful for myself and the 
company 3.8 

Perceived ease of 
use 

Easy to learn I found the process easy to learn 4 

Clear & 
understandable 

The presented process and its activities are clear and 
understandable  4 

Ease of use I found the S&OP process easy to use 3.6 

Easy to become 
skilful 

I found it easy for me to become skillful (i.e. to do what I want to do) 
in using the process to achieve my work goals 3.4 

Intention to use 

Intend I intend to use the process 4.4 

Preference I would prefer to use the process 4.4 
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8 Conclusion and Recommendations 
SRQ 1. Conceptual research (Consolidation of existing literatures)  

How does a generic S&OP process work? Chapters 2 & 6 

What are the successful theoretical S&OP frameworks in practice? What is 
the appropriate one for our project? 

Chapter 6 

SRQ2. Empirical evidence  

How does NME, a high-tech EMS industry with MTO configuration operate it 
demand-supply planning supply chain? 

Chapter 5 

SRQ 3. Integrating both conceptual research and empirical evidence  

What are the challenges and gaps in adapting S&OP process in MTO EMS 
industry? 

Chapter 6 

How to address the above-mentioned challenges and gaps through process 
design? 

Chapters 6 & 7 

 

8.1 Research conclusion 
The main goal of this project was to address the demand-supply co-ordination issues which were 

leading to short-sighted lead time planning, increased inventory, fluctuating production cycles and 

quality concerns. On initial literature study, the problem was identified as the lack of an integrated 

planning process to cope with EMS MTO characteristics and challenges. Further, the research was 

focused on developing an artifact that would serve as an integrated planning process. A detailed 

literature study was conducted which led to ‘Sales and Operations Planning (S&OP) process’. Hence, 

the primary objective was to design S&OP process for EMS MTO industry to meet the research and 

practical requirements. This was done in three phases: conceptual research, empirical research and 

integration as shown above. Each phase answered its research questions collectively contributing to 

achieving the main objective. Design and development of an initial base process were carried out by 

conceptual research driven by an extensive literature study on generic S&OP process, and various 

frameworks and tools associated with it. The empirical part was carried out during the case study at 

NME to create an operational design from the conceptual design to fit to meet our 

requirements/objectives.  This was done by organizational study, assessment of current and desired 

S&OP maturities. In the final phase, initially, a gap analysis was conducted between current and 

desired maturities from process perspective developed in the conceptual phase. Further, a process 

(method artifact) based on research rigor of the conceptual phase was designed to address this gap 

analyzed in the empirical phase. Eventually the developed process was evaluated for construct and 

internal validities, reliability through addressing research, instrument, respondent and circumstance 

biases, and usefulness by conducting a survey to its potential users. The evaluation results confirmed 

the acceptance of the process which was planned to be implemented in practice. All the design and 

functional objectives (Chapter 3.2.2) were fulfilled in the subsequent steps (Phases 1,2 & 3) and the 

resultant process as mentioned in their respective instances.  
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8.2 Contributions to the field of research 
Our research contributes to both: the field of S&OP and problem solving for EMS MTO industries; 

academic researchers and practitioners. Thome et al., (2012) emphasised the need for additional 

scientifically sound survey or case study research on S&OP in different cultures and industries which 

can be generalised. Our work contributes to research fraternity with a result validated case study in a 

complex environment. Practitioners can use this project as reference for companies operating in MTO 

mode to design an operational S&OP process from generic conceptual base. It can greatly assist small 

firms who would be reluctant to invest in third party consultancies to design and implement S&OP for 

their company. According to Palmatier (2002), it is beneficial to pilot S&OP within existing workforce 

rather hiring consultancies. These reasons demand works and papers emphasising on building the 

process from scratch which is similar to our research. This project would also assist academic 

researchers in filling the gap of employing S&OP in different domains or environments to solve 

demand-supply issues (Ivert Kjellsdotter, 2015; Treiblmaier 2016).  

8.3 Limitations and future research 
From the industry perspective, the process should continuously evolve to next maturity stages when 

benefits of the current stage are achieved. Process redesign should be routinely carried out even 

during implementation. Practitioners attempt S&OP without following rigorous, theoretically 

grounded empirical work relating S&OP practices to manufacturing operational performance (Thome 

et al., 2012). One of the limitations of our work is the inadequacy of the empirical grounding to 

incorporate implementation needs and challenges to better shape the process. Due to limited time 

scope, the validity of research could not be increased by extending to multiple case studies. For 

generalizability of the process, it is recommended to implement the developed artifact in more case 

studies. However, the process is planned to be implemented in other OCs of Neways working in similar 

configuration, subsequent to the success at NME. 

The scope of this project is limited to design and implementation is out of the scope. Hence, key 

implementation recommendations are discussed below. 

Implementation 

The process is learnt by doing i.e. implementing. In the early stages of the implementation, sales and 

operations planning coordinator should serve as the project leader for the S&OP implementation. 

Once the process is implemented, the S&OP coordinator should serve as the facilitator for the 

introduced process. The role of the director during the implementation is to serve as the process 

owner and implementation champion. The director should be personally responsible for the successful 

implementation and operation of the sales and operations planning process. The personnel involved 

(sales, operations & finance teams, director and S&OP coordinator) have already gained expertise with 

most of the functions that are implemented. However, they have worked independently and 

separately, but working as a team will be a challenge as they have to get integrated and synchronize 

the process. The resulting sales and operations plans are communicated to the master scheduling 

function at least monthly. (Wight, 2000) After a stabilised five step process is achieved, financial 

review should be included in the process. This step should address cost and pricing concerns along 

with financial (cost flow, balance sheet, income statement, etc) analysis (Palmatier, 2000). 
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In implementing sales and operations planning, the most effective approach involves the following 

steps as shown in Figure 15. Education and process design were discussed in the scope of this study. 

➔ Education  

➔ Process design 

➔ Getting started 

➔ Learn by doing 

According to Wight (2000), commitment without understanding is a liability. On proper 

implementation of S&OP, the senior management realises that it results in substantial time savings. It 

presents sufficient time for the senior management to work on opportunities rather than problems. 

As the implementation gets longer, it costs more. However, with longer implementation more benefits 

are missed, and the chances are greater that the management will lose interest. A successful S&OP is 

not about making changes to its business process but to bring about a major change management 

approach (Lapide, 2005b; Slone, 2004; Smith, 2004). Various studies (IOMA,2005, 2004a; Radjou et 

al., 2003) recommend importance of implementing S&OP with a pilot product family with relatively 

low complexity but of business significance (Grimson, 2007). 

 

Figure 15 : Implementation Approach 

Enhancement of the firm’s performance obtained with extension of this project i.e. during 

implementation, can be published (scaled version) to encourage more empirical works and critically 

analyze the existing process. The feasibility of using this process in MTO organizations with more 

employees, different structure and culture should be studied. This could open up more avenues to 

researchers and practitioners to explore and develop new concepts.  
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10 Appendix 

10.1 S&OP interview Questionnaire (Grimson 2007) 
 
(1) Please describe your process to forecast demand:  
 
• Bottoms up/top down/mixture?  

• Who is involved? What organizational levels?  

• Time frame: 3/6/12/18 month/other?  

• How long does it take to generate a forecast?  

• How often are forecasts generated and updated?  

• What tools do you use – spreadsheets/more sophisticated software?  

• Do you involve your customers?  
 
(2) Please describe your process for supply or operations planning:  
 
• Who is involved – organization?  

• Are any of your suppliers involved?  

• What inputs do you use from demand forecasts?  

• Who sees the operations plans when complete – sales/marketing?  
 
(3) Please describe how you integrate the demand and supply plans:  
 
• Do you have meetings with both supply and demand side personnel?  

• If so, how often?  

• Is there pre-work for each meeting?  

• Is there a formal process? Please describe.  

• What time frame does S&OP focus on?  
- 0-3 months  
- 3-6 months  
- 6-18 months  
- Combination of the above?  
 

(4) What IT structure is used for demand, supply, and S&OP planning?  
 
• Spreadsheets – is there a single one or several? How many?  

• Is there specific software suite that you use (e.g. Manugistics)?  

• Are the demand and supply side systems linked?  

• ERP system? – SAP, etc.  

• I-supply web site?  

• Scenario simulation and analysis?  
 
(5) What measurements do you use to evaluate S&OP effectiveness?  
 
• Financial: cash flow, revenue, costs?  

• Managerial accounting: residual cash flow, IRR?  

• Operational: inventory turns, obsolescence, delivery performance, capacity utilization?  

• Marketing: accuracy of forecasts, variance to baseline?  
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• New product introduction frequency & time to market?  

• How often are measurements taken?  

 
(6) How do you respond to disruptions to your demand forecast?  
 
(7) How do you respond to disruptions to operations?  
 
(8) Do 6 & 7 lead to event driven S&OP or is it within the regular meetings?  
 
(9) Meetings:  
 
• Collaboration tools – video conference, physical presence, web tools?  

• Customers? Suppliers?  
 
(10) Organization:  
 
• SOP coordinator? Full or part time? Who does he/she report to?  

• SOP team – how many, full or part time, departments represented?  

• Who from senior management is involved and how?  
 

Additional Questions: 

(1)Organisation: 

What are the department portfolios?  

What are the tasks and functions of each members? Are there any shared tasks? 

Is any one of the functions of S&OP taken up in those tasks? 

 

(2)Measurement: 

What are the KRAs and KPIs of departments, individuals within departments and shared inter 

departments? 

What is the reporting structure within NME?   

How is performance of intra and inter departments are reviewed? How often? How is it measured? 

What the counter measures taken? 

Are sales and operations plans integrated and reviewed? If so, how? 

 

(3) Information Technology 

What kind of data are recorded and analysed? 

Does data factors the plan? 

Are the data consolidated and shared among departments? If so, how well? 
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10.2 Case study protocol (Yin 2018) 
Section A: Overview of the study 

The current demand-supply operation of NME and its challenges were studied. This was done by 

problem identification, assessing the current and desired S&OP maturity levels of NME with respect 

to the chosen maturity model (Grimson & Pyke’s model) and a process is designed to address this 

gap. Initially, the organisation structure (hierarchy & departments), functionality of each 

departments & routing and ad-hoc inter & intra departments co-ordinations with respect to demand 

and supply processes were studied. Further gap analysis is conducted for desired vs current states. 

Objective: Design of S&OP process for EMS MTO industry 

Expected Result: A developed process integrating demand-supply 

Section B: Data collection procedures 

Data Collection sources: Documents, Interviews and Direct observations.  

Constraints: Validity and reliability. 

 Data Collection Plan:  

Table 17: Data collection plan 

Section C: Protocol Questions 

Protocol questions were meant for the researcher and not interviewee. These set of questions serve 

as a guiding tool for the research. The sub-research questions (SRQs) questions are the protocol 

questions. These question focuses the research and its data collection in the right and relevant paths.  

1. What is the organization structure, functionalities and inter/intra departments demand-

supply co-ordination? (Reporting hierarchy & departments) 

- To check if any of the functionalities of S&OP is dealt in one of the current tasks. 

- To identify the level of co-ordination within and between departments. 

 

2. What is the current & desired S&OP maturities of NME? 

- To see where NME currently stands with S&OP and to further understand the gap.  

 

3. How to address the gap through process design? 

- Set of sequential activities to achieve desired maturity.  

 

Purpose Sources Participants 

Organisational Study • Semi-structured Interviews 

• Direct Observations 

Members of Operations and Sales 
departments  

Assessment of current  & 
desired maturities 

• Structured Interviews 
 

Heads of Departments and functionality 
owners 

Evaluation • Survey Process and sub-process owners, 
coordinators and participants 
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Section D: Outline for the report 

The outline for the report is the sequential DSR steps – Problem identification, Defining 

objectives/requirements,  Design & development, Demonstration and Evaluation with Introduction 

and Conclusion & Recommendations. 

10.3 Design science research cycles 

 

Figure 16: DSR cycle (Henver, 2007) 

10.4 Executive meeting - Questions 
1. What has changed since last month? 

2. Are we on plan financially? 

3. How are we performing to our company goals and key performance indicators, that 

is, the “balanced scorecard” performance measurements? 

4. What new or different risks do we need to understand or consider? 

5. What decisions need to be made or approved in this S&OP cycle? 

6. What decisions will we be compelled to make within the next few months? 

7. How are the individual product families or product groupings performing? 

8. Are we on schedule, on cost, on scope with our product development efforts? 

9. How are we performing to company initiatives? Are we on scope, on schedule, on 

cost? 

10. Do we have any resource constraints, and how well are we utilizing our key resources? 

11. Are we comfortable with the plan across the entire planning horizon? 

12. Is there any reason to revisit our strategic plans or company goals? 

13. What did we do well in this cycle of S&OP? What might we improve? 
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