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Abstract 
This research is conducted at SAP, an international software provider. This research applies entity-

centric modelling to the business development phase of their sales process. The business 

development phase is analyzed from the perspective of the presales department and their activities. 

A feature model with feature cardinality and batching is applied to reduce the search space of the 

employees. This model helps the presales architect select the relevant case fragments and therefore 

make the sales process more effective. 
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Management Summary 
Context 

This research is conducted at the Dutch branch of SAP. SAP is an international software provider in 

the business to business market and offers a complete digital suite to support and optimize business 

processes of their customers. The software solutions that SAP sells can be configured to answer the 

customers’ needs and are complex technical solutions. Sales projects at SAP are complex due to the 

diversity and uncertainty of their input and output and require a high autonomy of (pre-)sales 

employees. As a result, the sales process at SAP is identified as a knowledge-intensive process. 

The whole sales process at SAP consist of four main phases: Demand Generation, Business 

Development, Opportunity Creation and Optimization/Advocacy. The two middle phases are split 

further in six steps: F – Lead-to-Opportunity conversion, E – Opportunity Qualification, D – 

Collaborative Engagement, C – Joint Solution Architecture, B – Customer Value Acceptance and A – 

Agreement. 

This research focuses on the business development phase - consisting of the process steps F, E and D 

- and further focusses on the role of the presales department in this phase. 

Problem  

In the sales process at SAP, five main problems are identified through interviews and data analyses. 

Firstly, contact with customers is late in the decision-making process. Secondly, the sales message 

could be better aligned with the customers’ needs. Thirdly, deal qualification can be better. Fourthly, 

not all opportunities in a customer account are recognized and lastly, existing customer contacts are 

not fully utilized since each sales project overarches different departments. 

These problems are summarized in a problem statement addressing that the maximal potential of 

existing and prospective customers is not realized by the presales department at SAP. To resolve or 

reduce these problems, the presales department can use a data driven approach for business 

development to realize additional revenue. 

Method 

To analyze the problem statement, an initial process is created based on data analysis. In this 

research a case study is used to describe the sales process from a presales perspective. The case 

study is a key-account of SAP. Different SAP employees are interviewed about this customer and the 

activities performed for this case. Finally, a quantitative analysis is performed to indicate the order of 

magnitude of the case study. 

Case Management is used as a process modeling technique which uses entity-based modeling to 

model a process and is a common way to support knowledge-intensive processes and therefore the 

sales process. Case Management uses cases and business entities as key objects and specifies 

business processes around the evolution of the business entities for each specific case.  

From a scientific perspective, entity-centric process models need to be designed from the scratch, 

even though existing model fragments could be reused to gain efficiency in designing and 

maintaining such models.  
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Results 

At the beginning of the sales process, customer accounts are divided in several customer segments. 

Ranging from ‘strategic account’ to ‘lower general business’. For the strategic and key accounts, an 

account planning is executed to determine the sales strategy for these accounts. 

This strategy leads to (proactive) customer contact in the F-phase and opportunities are created. In 

the E-phase, SAP decides of an opportunity is promising and further focus (and therefore 

investments) should be made for this opportunity; this decision is called deal qualification. In the D-

phase, presales involvement is made for the promising opportunities and the customer is convinced 

to buy the feasible SAP solution(s). 

During the business development phase, data is used to make decisions, create documents and 

perform activities. To be more precise, ten different tools and software systems are used in the 

business development phase for various purposes. Each tool provides and uses internal data or 

external data. Internal data is used to log the progression and internal communication at SAP and 

external data consists of information about the market and customer, among other things. The data 

attributes in the business development phase are structured in seven main classes (in an UML Class 

diagram). These seven main classes are: Account, Idea, VAT Team, Role, SAP Solution, Sector and 

Market. These classes include all data attributes - provided by the ten tools and software systems - 

and are the basis for the business entities.  

Sales projects are modeled with help of entity-centric modeling to combine the data aspect and the 

workflow aspect. Case Management Model and Notation (CMMN) is the standard for Case 

Management and is used in this research to support the business development phase. Only two, of 

the initial seven classes/business entities have a lifecycle which helps the sales project proceed 

towards a successful deal. The idea business entity is invoked/created during the account lifecycle. 

To move in these lifecycles, fragments are created in this research which can be used by the presales 

employees. These nine fragments capture all activities which can be performed, from a presales 

perspective, during the business development phase of the sales process. 

To select the correct fragments for a case, subsequently a feature model is created. Feature model 

represent possible products as hierarchically arranged sets of features with different relationships 

among those features. A feature is a distinguishable characteristic of a concept and in this research 

corresponds to the earlier defined (atomic) case fragments. To use feature models is the context of 

this research, three aspects are adapted: feature cardinally is introduced, for both business entities a 

separate feature tree is made and batch processing is introduced.  

In a feature tree, every feature - except the root feature - is qualified by feature cardinality. By 

allowing more cardinalities, mandatory and optional relationships are modelled and features can be 

executed multiple times. For each business entity (Account and Idea) a feature tree is created. The 

Idea business entity is invoked by the Account business entity. Lastly, two fragments (Region 

Planning and Executive Alignment) are processed in a batch to reduce cost or time. Batching is 

visualized with a cube symbol for the relevant features. The feature trees created for the business 

development process are shown in the figure on the next page. 

After selecting the relevant features, feature composition is used to transform the selected features 

into a CMMN schema. This schema supports the presales employees to successfully process a case. 
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Validation  

Two case studies of key accounts at SAP are performed in retrospect to validate the research and 

determine the effects of this research. The created feature model is used to model the process in 

retrospect and all activities could be modelled. In the Dutch region planning, a small growth in the 

first validation case its industry is expected. During the account planning of the first validation case, 

four main ideas are generated which are used for proactive contact with the customer. For the first 

validation case, the lifecycles of all generated ideas and opportunities are further investigated and 

around 90% of the opportunities which are created, are not based on an earlier defined idea. 

For the second validation case, also four main ideas are created during the account planning. The 

same trend of surpassing the idea phase can be seen for the second validation case. A bigger 

percentage of opportunities then at the first validation case are won. 

Presales employees write their hours on two aspects; opportunity level and general business 

development. According to the suggested model, activities which are not related to a specific 

opportunity should be related to an account. As a result the logging of presales involvement should 

additionally be on the account level. A big diversity in presales involvement per opportunity exist 

within SAP. As this research focusses on the presales department, presales intensity is included to 

determine the effect of a data driven process. 

Conclusion and Recommendations 

The global direction of SAP is towards long-term planning instead of being solely transactional 

oriented. As revenue has a lot of input variables, the influence of the research on revenue cannot be 

quantified. As a result, another key performance indicator (KPI) is proposed to measure the results of 

a data driven business development process from a presales perspective. Comparing three aspects, 

planned revenue per account (pipeline), actual revenue per idea/opportunity and presales 

involvement (booked hours) leads to an adequate KPI to measure the results of the proposed data 

driven business development process. 

This research is mainly qualitative as data about this process is not always available. To gain 

additional insights, supplementary data should be logged. Mainly two data aspects are missing, firstly 

opening and closure of the fragments and secondly logging business development activities on the 

account or idea level, instead of general business development. This logging leads to additional 

insights for the (presales) manager and allows for the creation of a dashboard. By creating a 

dashboard based on the suggested data, the business development processes for different accounts 

can be compared and steered. This leads to a successful management of the business development 

process.  

The Account and Idea feature trees 
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Glossary 
 

Atomic stage 

A stage with no substages. 

Control Flow 

The order in which activities are executed. This perspective helps to find a characterization of all 

possible scenarios. 

Feature 

A distinguishable characteristic of a concept (e.g. system, component, etc.) that is relevant to some 

stakeholder of the concept 

Happy Flow 

The default scenario featuring no exceptional or error conditions. 

Install Base 

Software products which are installed and used at a customer. 

Line of Business (Abbreviation: LoB) 

An internal set of related products that serve a particular customer’s business need, for example 

Finance or Supply Chain. 

(Sales) Pipeline 

A set of stages that a prospect moves through, during the sales process. Used to quantify prospects 

and revenue in a specific time horizon. 

Virtual Account Team (Abbreviation: VAT-team) 

A Virtual Account Team brings together SAP technical and business employees to support SAPs most 

important and high growth potential customer accounts.   



 

1 
 

1. Introduction 
In this research, the sales project is defined as a knowledge-intensive process as every project is 

different and non-routine. Knowledge-intensive processes are characterized by out of order task 

completion, a high autonomy of knowledge workers, and a hardly predictable information demand 

(Lantow, 2018). Characteristics of sales projects are discontinuity, uniqueness and complexity. 

Uniqueness and complexity are especially related to large-scale investment projects including 

complex technical solutions. Every sales project has certain phases, starting from a search phase until 

the phase in which a deal is finalized and sold. During the sales phases, knowledge is necessary to 

guide the project. Knowledge can be created when a knowledge worker interprets data correctly. 

Four categories of knowledge are distinguished in a sales project: Core technical knowledge, Project 

specific knowledge, Core customer knowledge and Project specific customer knowledge (Lehtimäki, 

Simula, & Salo, 2009). A market in which complex technical solutions are sold, is the software 

industry. In this market, project specific knowledge is created when a unique process solution is 

developed, assembled and implemented. This project specific knowledge is not applicable across 

projects and includes technical knowledge needed for the customization of the solution and 

customer knowledge (Lehtimäki, Simula, & Salo, 2009). An example of project specific knowledge in 

case of a software company which sells in the business to business market, is the architectural 

strategy of a customer. 

Over the last decade, entity-centric models have emerged as an attempt to improve the 

understanding of data underlying business processes. The main aim of entity-centric approaches is to 

combine data and process aspects in order to represent informational entities that are valuable for 

the organization, their lifecycles, and their evolution, which is driven by tasks (Combi, Oliboni, 

Weske, & Zerbato, 2018). A lifecycle describes the possible paths and timings of task executions 

within the business entities. Possible paths are based on rules, which are given to guards and 

milestones. By applying these entity-centric models and approaches, sales results can be improved 

using data and help employees to improve their performance. 

This research is conducted at the Dutch branch of SAP. SAP is active in the software market. The 

research is carried out to understand the sales process of SAP for selling their software solutions in 

the business to business market to determine the problems they are facing in their current process. 

This research focusses on presales department. In the remainder of this chapter, SAP itself, the sales 

process at SAP and the role of the presales department in the sales process are further reviewed. 

1.1 Company description 
This research is conducted at SAP, an international software provider. SAP is founded in 1972 and 

became famous by selling an Enterprise Resource Planning (ERP) system. The company name SAP is 

an abbreviation for "Systems, Applications & Products in Data Processing". The company is an 

international company headquartered in Walldorf, Germany. SAP is listed at two stock exchanges; 

XETRA (German stock exchange) and NYSE (New York stock exchange). Nowadays SAP does not just 

sell ERP systems but offers a complete digital suite to support and optimize business processes. This 

digital/intelligent suite consists of software for Customer Experience, Manufacturing & Supply Chain, 

Digital Core (ERP), People Engagement and Network & Spend Management. The Dutch branch of SAP 

in which this research is executed is mostly a marketing and sales unit. To support the Dutch 

customers a consultancy department is based in the Netherlands as well. SAP is solely active in the 

business to business market and generally uses a partner system. Customer contact is typically done 

by partners, although the support of big or special customers might directly be done by SAP.  
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1.2 Business development process 
Starting from the whole sales process in which this research takes place, the scope of the research is 

narrowed down in this section. The sales process at SAP is distinguished into demand generation, 

business development, opportunity management and optimization/advocacy. Business development 

is split further into two steps: 

F – Lead-to-Opportunity conversion 

E – Opportunity Qualification 

Similarly, opportunity management is split into four steps: 

D – Collaborative Engagement (Discovery) 

C – Joint Solution Architecture 

B – Customer Value Acceptance 

A – Agreement 

These steps are visually shown in figure 1. 

 

Figure 1: The sales process at SAP divided in phases (Roberts & Andrion, 2020) 

1.2.1 Presales core activities 
Within SAP, the presales department creates end-to-end solution propositions in order to provide 

and orchestrate the perfect customer experience. This is done by connecting the customer’s business 

needs with the existing SAP portfolio. During the sales process, the presales department is active 

until a sales agreement is reached. This is illustrated by a presales employee, who said: “When a 

customer decides to buy a service or product my part within the process is fulfilled. I will work no 

longer on that specific opportunity”.  

During the sales process, the presales department has clear tasks and responsibilities. These clear 

tasks and responsibilities could be summarized in seven presales core services (Himanen & Sajonz, 

2017): 

▪ Demand Generation Support 

▪ Sales Advisory 

▪ Customer Discovery 

▪ End-To-End Solution Positioning 

▪ Enterprise Architecting 

▪ Make it Real 

▪ Closing support 

Each process step in figure 1 is paired to specific presales core services. As a result, figure 1 could be 

extended with these core services. This is visualized in figure 2. In appendix A these seven presales 

core services and their relationship with the previously mentioned process steps in figure 1 are 

further elaborated. 
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Figure 2: Sales process extended with corresponding presales core services 

1.3 Problem definition 
The sales process in the business to business software market is based on projects and overarches 

multiple departments at SAP. Within these departments a lot of customer data is stored about both 

existing and prospective customers. For example, the marketing department of SAP uses digital 

marketing and business development to achieve more opportunities. Data driven marketing has 

grown much in the last couple of years (Davenport, Analytics 3.0, 2013), but at SAP is mostly used 

within the marketing department. In the presales department data is still underutilized. Some 

employees speak of ‘data silos’ where data is available to one department but not to others. This is in 

line with Malhotra (2005) who states that business enterprises often have too much (unprocessed) 

data and (processed) information and too many technologies; but despite having data and multiple 

software systems, for most strategic decisions, information is often unavailable. 

The unavailability of customer data for presales employees results in five main issues in the business 

development process at SAP. 

1) The contact between SAP and a customer is (especially for smaller companies) late in the decision-

making process. Prospective or existent customers are obliged to buy unnecessary customization 

within the standard SAP solutions and might decide to go to a competitor as ‘wrong’ strategic 

decision are made at an earlier stage in their decision-making process. SAP wants to have an 

influence on architectural design decisions of potential customers and therefore increase the 

probability of sale.  

2) The sales message which is used to sell a product to a customer is imperfect. The sales message 

alignment can be improved by having more access to customer data. For example, data about 

involved competitors and customer intent could lead to a better aligned sales message and therefore 

a higher success rate.  

3) Deciding which opportunities to follow up is an important task of the presales department. In the 

current situation, opportunities with a high chance of success could be neglected due to limited 

resources. There is a lack of data from the presales’ perspective as input for the so-called deal 

qualification. This can lead to the wrong prioritization of opportunities. This mainly involves the E-

phase. 

4) Due to a lack of data within the presales department, not all opportunities within a customer are 

recognized. Parallel to a particular software solution, additional software might be needed in other 

parts of the company. If this is not known or not acted upon, an all-encompassing solution cannot be 

offered. This mainly effects the demand generation and F-phase. 

5) Presales employees primarily use their own connections. Without shared data between SAP 

departments, existing contacts are not utilized. As a result, the chance of success decreases when 

approaching new customers, since the use of an existing contact within the company is valuable.  



 

4 
 

An Ishikawa diagram, or cause-effect diagram, is an effective method to search for the root cause of 

problems. It provides a way to structure causes (Slack, Brandon-Jones, & Johnston, 2013). These 

issues are shown in figure 3.  

These improvement areas are summarized within the problem statement. 

 

1.4 Related work 
In this research a new process is developed to support the business development phase of the sales 

process at SAP and increase its data usage. Hull, Su and Vaculin (2013) distinguish four modeling 

languages groups. Data agnostic models, data aware models, storage-aware models and artifact-

centric models. The first two modeling language groups do not have an explicit notion of data and 

are therefore not suitable for this research. The third modeling language group is used in chapter 5 

to identify the business artifacts in the process. To create an entity centric model, first the business 

artifacts in the sales process must be identified. Secondly case fragments must be identified and 

modelled. The fourth modeling language group - the artifact-centric model - starts from modeling 

data as a fundamental ingredient and specifies a business process around the data. These terms are 

referred to as entity-centric in this research, as this modeling approach is used later in this report. 

The artifact centric of sometimes called entity-centric approach is said to be ’data-centric’, because 

of its emphasis on data and how the data evolves over time. This contrasts sharply with activity-

centric approaches such as Business Process Model and Notation (BPMN), where the manipulation 

and modeling of data is performed largely outside of the process specifications of an activity (Hull, et 

Problem statement 

The maximal potential of existing and prospective customers is not realized by the presales 

department. 

Figure 3: Ishikawa diagram, which shows the five different issues resulting from the unavailability of customer data for 
presales employees. 
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al., 2011). Entity centric modeling uses entities and their transformation to model the progress of a 

business entity. 

The data in the sales process consist mostly of customer data and internal data. Customer data can 

be used to create customer knowledge when available to knowledge workers. Access to the 

customer knowledge lead to different advantages (Davenport, Harris, & Kohli, How do they know 

their customers so well?, 2001). 

A widely used entity-centric approach is Case Management. In Case Management the logic often 

cannot be expressed as task sequences defined explicitly in advance. In Case Management, human 

judgment, events, and data conditions do not determine paths throughout a predefined diagram 

(Silver, 2020). Case management uses cases and business entities as key objects and specifies 

business processes around the evolution of the business entities for each specific case. Cases are 

often managed through a series of milestones. Management of events and milestone control are 

core aspects of Case Management. Case Management is discussed in more detail in section 2.2. 

A Case Management schema consist of activities which are available to be performed at any time. 

Therefore, the correct fragments must be selected by the presales employee. This selection can be 

supported with feature models. Feature models are developed in software product engineering and 

are a special type of information model representing all possible products in terms of features and 

relations among them. 

1.5 Research objective and questions 

1.5.1 Research objective 
In this research, the sales process is defined as a knowledge-intensive process and a common way to 

organize these processes is with entity-centric modelling. In this research the sales processes of SAP, 

which sells to the business to business market, is redesigned based on the entity-centric principles. 

To realize the maximal potential for each customer, presales employees need to know exactly what is 

going on within the business of each customer during the business development phase (the F, E, D 

steps of the sales process). Access to data will reduce the five previously mentioned problems and 

therefore the presales department could generate more revenue. This research should give the 

presales department additional insight into their processes which enables the presales department 

to help their customers better and ensure proactive demand generation.  

Consequently, the objective of this research is defined as: “Ensure account-based customer data 

during the business development process for the presales department by applying Case Management 

principles”. 
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1.5.2 Research questions 
Based on the problem statement and the research objective, the following main research question is 

defined. 

To answer the main research question, the main research question is divided in five sub research 

questions: 

Q1) What does the business development process look like? 

Q2) Which software systems and data support the business development process of the presales 

department? 

Q3) Which case management fragments could be defined within the business development context? 

Q4) How can the appropriate case management fragments be selected within the business 

development context? 

Q5) What are the effects of a data driven business development context? 

1.6 Scientific relevance 
Customer data and process-relevant data are continuously generated, consumed, and manipulated 

by process activities and evolve during execution, often affecting the flow of the process and the 

quality of its outcomes. The connection between business processes and data has drawn the 

attention of many research efforts. Over the last decade, entity-centric models have emerged as an 

attempt to improve the understanding of data underlying business processes and of their life-cycle. 

The main aim of entity-centric approaches is to combine data and process aspects in order to 

represent informational entities that are valuable for the organization, their life-cycles, and their 

evolution, which is driven by the tasks are invoked on them (Combi, Oliboni, Weske, & Zerbato, 

2018). 

During this research entity-centric modeling is applied to a sales process in the business to business 

market. The models used to understand the process and data are not unique, their combination and 

application of models for a sales process is quite unique and creates knowledge and understanding. 

Over the last couple of years the usage of feature models to select relevant case fragments has 

emerged. To create a data-driven process the approach of Eshuis (2018, 2021) is elaborated who 

proposes feature-oriented composition to create declarative entity-centric process models. 

  

Main research question 

How could a data driven approach for business development help the presales department 

realize additional revenue? 
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1.7.1 Scope 
The research is conducted at the Dutch branch of SAP and looks at the internal processes from a 

presales’ perspective. Not all the steps of the sales process are researched, this research focusses on 

the earlier part of the presales’ activities. The researched area are process steps F, E and D which 

shall be addressed as the ‘business development process’ from now on. Within this process a lot of 

different departments are involved. This research focusses on the perspective of the presales 

department. 

Some research about customer data in sales processes focus on customer journeys and looks from a 

customer’s viewpoint. It tries to improve the customer experience based on this viewpoint (Lemon & 

Verhoef, 2016). This research does not focus on improving the customer experience within the sales 

process. This research investigates how entity-centric modelling can make the sales process more 

(customer) data driven to benefit this process. As interviews and literature suggest most likely the 

data already exist within the company, therefore the primary focus of this research is on internal 

data. Within this research, mostly data which can be applied on the account level is considered, 

therefore overarching data is used less. 

1.7.2 Thesis outline 
The remainder of the paper is structured as follows. Chapter 2 provides some background concepts 

in the form of a literature review. In chapter 3 the methology is discussed, while chapter 4 answers 

the first of the five research question, which are introduced in section 1.5; each research question is 

answered in a separate chapter.  

In chapter 4, the current business development process from a presales perspective is discussed. This 

process is elaborated with data aspects in chapter 5. With help of an UML Class diagram the 

classes/business entities and their respecive data aspects are visualized. To combine the data aspect 

with the processes described in chapter 4, a data flow diagram is created. Based on this data flow 

diagram the data usage per processstep is made insightfull. The entities created in chapter 5, form 

the basis for the entity-centric approach which is applied in chapter 6. For each of these entities so-

called fragments are developed. A combination of these fragments can be used to model the whole 

business development process. To select relevant fragments, feature trees are discussed in chapter 

7. A feature tree per entity is created to help with this selection. After selecting the relevant 

fragments, feature composition is used to create a declarative entity-centric process. In chapter 8 the 

created models are validated and evaluated. This validation is firstly done with two additional case 

studies (section 8.1) and secondly by looking at some key performance indicators at SAP (section 

8.2). The main research question is answered as a result of the sub-questions, in the final chapter of 

this research. 

In figure 4 the structure of the thesis is visualized. 

  

Figure 4: Thesis outline 
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2. Literature review 
In this research two viewpoints are combined. On the one hand customer data is discussed as the 

data that is handled during the sales process. This data is mainly aimed to create customer 

knowledge. This knowledge should lead to a strategic advantage during the process. To introduce 

customer knowledge, different papers about customer knowledge are discussed in section 2.1. 

On the other hand, Hull, Su and Vaculin (2013) distinguish four modeling languages groups. Data 

agnostic models, data aware models, storage-aware models and artifact-centric models. The first two 

modeling language groups do not have an explicit notion of data and are therefore not suitable for 

this research. The third modeling language group is used in chapter 5 to identify the business 

artifacts in the process and further discussed in section 2.2.1. The fourth modeling language group, 

the artifact-centric models, starts from modeling data as a fundamental ingredient and specifies a 

business process around the data. This modelling language is discussed further in section 2.2.2.  

Finally in section 2.3, feature models are further discussed. Feature models are used in chapter 7 to 

help presales employees to select the relevant case fragments. 

2.1 Customer Knowledge 
This research focusses on data within the sales process, data can result in information when it is been 

organized or presented in a meaningful way. Consecutively, knowledge is created by the combination 

of information, individual’s belief and commitment of its possessor (Srisamran & Ractham, Customer-

Centric Knowledge Creation For Customer Relationship Management, 2014). Similarly, knowledge 

can be seen as the combination between contextual information and an individual’s experience, 

values and insight (Davenport & Prusak, Working Knowledge: How Organizatoins Manage What They 

Know, 1998). 

Customer knowledge is classified into four different categories (Gebert, Geib, Kolbe, & Riempp, 2002; 

Skotis, Katsankis, Macris, & Sfakianakis, 2013; Zanjani, Rouzbehani, & Dabbagh, 2008; Srisamran & 

Ractham, 2014; Chan, 2009): 

▪ Knowledge for customers 

Knowledge for customers is mainly created by the selling firm and consist of knowledge about 

products, markets and suppliers. 

▪ Knowledge about customers 

Knowledge about customers includes customer history, connections, requirements, expectations and 

purchasing activities. This category of knowledge is commonly obtained by (big-)data analytics. 

▪ Knowledge from customers 

Knowledge from customers could be obtained in two ways, firstly by interactions by customers and 

secondly by data analytics. This kind of knowledge are possible service improvements or new product 

ideas. 

▪ Knowledge with customers 

Knowledge with customers is an additional category which is not as widely used as the other three 

categories. Knowledge with customers corresponds to knowledge which is created with a customer 

due to a productive dialogues or cooperation between a company and its customers. This category 

could also be seen as co-creation. 
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Customer knowledge mostly exist in fragmented form within a company (Lomas, 2016). Bringing this 

data together requires integrating data from many source systems is an important strategic issue 

(Yang, Huang, & Hsu, 2014).  

The access to these categories of customer knowledge lead to different advantages. Davenport et al. 

(2001) distinguish eight possible reasons for companies to start with customer knowledge 

management, such as identification of customers who are most likely to buy a product or respond. 

Also based on this customer knowledge, the prediction of the possible value and costs of the 

customers, can support and improve the prioritization of (prospective) customers. Moreover, the 

improved knowledge base about the customer can guide the salespeople to customize the sales pitch 

and customize these on the (mostly unique and specific) customer needs. The customer 

communications can be customized to offer the information the customer wants to know. The 

loyalty of existing customers can be enhanced as it is preferable to retain customers with good 

service then attract new customers. Getting customer feedback could lead to innovation of new 

products which exactly answers the customer needs. By analyzing customer data, products or 

services which are normally bought together, they can be offered together. Lastly, cross-selling can 

be improved by using customer relations and data in one side of the business within another part of 

the company (Davenport, Harris, & Kohli, 2001).  

2.2 Modelling languages 
In this section the different modelling languages used in this report are discussed. Starting with 

storage-aware models (UML Class diagram), and afterwards artifact-centric models (Case 

Management). 

2.2.1 UML Class diagram 
An UML Class diagram is a storage-aware model (Hull, Su, & Vaculin, Data Management Perspectives 

on Business Process Management, 2013) and is used to describe the structure of a system by 

showing the system's: 

▪ Classes 

▪ Attributes 

▪ Operations 

▪ Relationships 

Each class has attributes and relationships with other classes. Operations are less important as they 

are mostly used for database design, whereas in this research a UML Class diagram is used 

conceptually. As a result, operations are not defined for the classes and key-attributes are not 

indicated in the UM Class diagram created in this research.  

Classes are visualized by rectangles and relationships with edges. 

Figure 5 contains the different visualization possibilities of the 

different types of relationships between classes. In an UML Class 

diagram is next to the relationship type, the multiplicity shown. 

Multiplicity is a constraint on the cardinality and is an indication 

of how many objects may participate in the given relationship. 

Multiplicity has a lower bound and upper bound (which can be 

unlimited in which case there is no constraint on the upper 

bound).  Figure 5: UML Class diagram notation 
(simplified from (Visual Paradigm, 2020)) 
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2.2.2 Case Management 
This research looks at the business development process from the perspective of the presales 

department. In this research the sales process is defined as a knowledge-intensive process. 

Knowledge-intensive processes are processes which are non-repeatable, unpredictable, emergent 

and robust in the face of a variable condition (Swenson, 2010). A common way to support 

knowledge-intensive processes is entity-centric modelling. 

A widely used entity-centric approach is Case Management. Case models use business entities as a 

key object and specifies business processes around their evolution. This allows for more 

unpredictable behavior as different parts of a process can be executed disjointly. A case is an 

instance of a case model. Case Management specifies how a case proceeds from start to finish. This 

instance can be any project, service or response that is ‘opened’ and ‘closed’ over a period of time to 

achieve resolution of a problem, claim, request, proposal or other complex activity. As a result, a case 

has each state. Cases are often managed through a series of milestones. Management of events and 

milestone control are core features of Case Management. A web-search immediately suggests that 

there is a high correlation among the terms ‘Case Management’, ‘event’ and ‘milestone’ (Man, 2009). 

It is important that employees have insight in the whole case when they are executing activities, 

therefore employees should be aware of the context of the case at any time (Marin & Hauder, 2015). 

It is likely to involve multiple persons inside and outside of the organization, with varying 

relationships to each other, as well as multiple documents and messages. 

A case within Case Management conceptually consist of five aspects (Swenson, 2010): 

▪ A case file 

▪ A case work product 

▪ A case lifecycle 

▪ A case work planning 

▪ A case work organization 

Beck et al. (2016) introduce case fragments as structured parts, which define possible behavior of a 

case. These fragments can occur multiple times for the same case, such that multiple instances of the 

same fragment run in parallel. 

An entity-centric model uses business entities (also known as business artifacts) with lifecycles 

(Nigam & Caswell, 2003; Hull, et al., 2011; Eshuis, Hull, Sun, & Vaculín, 2014), which represent logical 

entities in real-world business processes. For this reason, the entity-centric approach is also referred 

to as an object-aware approach. Within this approach, the business processes are defined as 

business entities ‘walking’ through their lifecycles (from their initial states to their final states). Most 

lifecycles within the model are not that interesting as the entity does not change over time.  

A way to model this entity-centric approach is with help of Case Management Model and Notation 

(CMMN). CMMN is the standard for Case Management, as defined by Object Management Group. In 

the next section this notation is described. 

  



 

11 
 

2.2.2.1 Case Management Model and Notation 

As mentioned before, different approaches to define fragments exist and the entity-centric approach 

is used within this research. As a result, fragments are defined as partially defined CMMN schemas. It 

is called partial, since composition with other fragments is required to derive a base CMMN schema, 

which can be executed. In multiple papers which use the entity-centric approach, fragments are 

modeled with help of Guard-Stage-Milestone schemas (GSM). The GSM operational semantics is 

based on a variant of Event-Condition Action (ECA) rules. GSM schemas have inspired CMMN. As 

nowadays CMMN is the industry-standard for Case Management and clearly defined, CMMN is used 

for this research. CMMN is supported by vendors like IBM, Signavio and Camunda. 

As shown in figure 6, CMMN differentiates 

stages, tasks and milestones. Rounded 

rectangles denote stages in which work is 

performed. Tasks are visualized by squares. 

Circles denote milestones, which are business 

objectives achieved by the stage to which the 

milestone is attached or another external event. 

No work is directly associated with a milestone, 

but the completion of a task or the availability of 

key deliverables typically lead to achieving a 

milestone (Object Management Group, 2016). 

Diamonds denote guards; guards1 ‘watches out’ for important situations to occur, which influence 

the further proceedings of a case. 

Besides stages, tasks and milestones; CMMN defines a Case Plan Model 

and Case File items. A Case Plan Model is the top-level model in which 

different stages and tasks are located. As shown in figure 7 tasks are 

(sometimes) placed in stages, while stages are placed in the Case Plan 

Model; A Case Plan Model contains of all other elements related to the 

model. Case File items are linked to a stage or task and are used to 

represent all kinds of data. Case File items can be created and updated 

(Silver, 2020).  

Within CMMN there is no predefined sequence between the stages and tasks. All tasks within a stage 

are immediately enabled when a stage is activated. Stages and tasks are activated with help of entry 

conditions. When an entry condition is fulfilled, a stage or task can be executed. Four different types 

of tasks are distinguished: human tasks (non-blocking human tasks and blocking human tasks), case 

tasks, process tasks and decision tasks. Sliver (2020) mentions that case tasks and process tasks can 

be blocked as well, but this is not part of the original specification from the OMG group. To be 

complete, in this report every task is visually indicated if the task is blocked or not. A decision task in 

CMMN is an abstraction of decisions as they are specified in various decision modeling specifications. 

There are four decorators in CMMN: required, repetition, auto complete and manual activation. In 

CMMN the decorators are more important than in BPMN. Using decorators, stages and tasks are 

annotated to indicate certain characteristics of the stage or task. With the required decorator, stages 

or tasks should be executed before the stage (in case of a task) or case model (in case of a stage) can 

be closed. This requires that certain activities are executed for every case. The repetition decorator 

 
1 In the literature the term sentry is popular to define a combination of an ‘event and/or condition’. For 
readability this term is not used within this report. 

Figure 6: Case Management Model and Notation (CMMN) 
syntax (Ground Lion, 2020) 

Figure 7: CMMN hierarchy; from 
Case Plan Model via Stage to Task 
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allows a task, stage or milestone to be repeated multiple times. When a stage or task is decorated 

with auto complete, the stage completes and closes itself. When a stage or task is closed then the 

task(s) cannot be executed anymore for that case. Stages and tasks are automatically enabled when 

the preconditions are met. To stop this behavior, manual activation can be added as decorator. This 

ensures that a stage or task must be manually started after the entry condition has been satisfied. 

Two kinds of stages and tasks are defined: plan 

items and discretionary items. The opposite of 

plan items, discretionary items, are initially not 

planned but are available to the case worker, to 

be applied in addition. As shown in figure 8, 

discretionary items are visualized by a dashed 

line.  

The last group of symbols are event listeners. As previously mentioned, Case Management is event 

driven. The timer and user events are the most common but other events are possible as well. Events 

do not need to be activated; they are always available.  

Different styles within CMMN can be differentiated. User-driven style, ECA style (event-condition-

action) and hierarchical style (Silver, 2020). In this report the ECA style is used. The ECA style uses 

lifecycle transitions and guards as much as possible. The user-driven style is not feasible for this 

research, as this research want to emphasize the data usage within the process; the User-driven style 

focusses on the user. The hierarchical style is less feasible as well, as this style does would be overkill 

the research purpose and does not allow for a very readable model. 

2.3 Feature model 
To determine possible paths which comply with the activation rules, a feature model is used. Feature 

models are a special type of information model representing all possible products in terms of 

features and relations among them. Features models were first mentioned by Kang et al. (1990) and 

have been one of the main research topics in software product lines since then. Feature models are 

developed in software product engineering and are used to represent all valid and possible feature 

combinations. A valid and possible instance of the feature model is called a product (Apel, Batory, 

Kästner, & Saake, 2013, p. 19). Using feature models next to the earlier defined CMMN model allows 

employees to reduce their search space in which they should look for possible tasks.  

During this research a feature is defined as a distinguishable element of a concept (e.g. system, 

component, business entity, etc.) that is relevant to some stakeholder of the concept (Apel, Batory, 

Kästner, & Saake, 2013; Czarnecki & Eisenecker, Generative Programming: Methods, Tools and 

Applications, 2000). 

A feature model represents a concept as a hierarchically arranged set of features with different 

relationships among those features. It models all possible products of a software line in each context. 

Unlike traditional information models a feature model not only represent a single product but a 

family of them in the same model (Benavides, Segura, & Ruiz-Cortés, 2010). A common format for a 

feature model is a tree that describes successive refinements of the variability in a product-line 

(White, et al., 2014). In a feature tree the root feature belongs to every product. The line between a 

child feature and its parent feature indicates that a child feature requires its parents to be present; if 

the parent is not present in the product, then the child feature for that system is in essence 

‘unreachable’. To put it in another way, each (parent) feature must have a relationship with its sub-

features. 

Figure 8: Difference between Plan and Discretionary Items 
(Object Management Group, 2016) 
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Four basic relationships among features are allowed in basic feature models (Arcaini, Gargantini, & 

Vavassori, 2015; Benavides, Segura, & Ruiz-Cortés, 2010): 

▪ Or relationship 

A set of child features have an or-relationship with their parent when a product contains one or more 

features from its parent. 

▪ Alternative (sometimes called xor) relationship 

A set of child features have an alternative relationship with their parent when a product contains 

exactly one feature from its parent. 

▪  Mandatory relationship 

A child feature has a mandatory relationship with its parent when the feature belongs in all products 

in which the parent feature appears. 

▪ Optional relationship 

A child feature has an optional relationship with its parent when the feature may or may not appear 

in a product which contains its parent feature. 

Combining these relationship categories with defined features leads to a feature tree which is used 

to model all possible combinations of these features. 
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3. Methodology 
In section 1.5 the research questions are defined; this chapter describes how these research 
questions are answered in this research. Within this research a case study in the discrete industries is 
executed to steer the interviews and data analysis. A lot of different roles are involved within an 
account. During the data analysis, internal documents are investigated and data from the internal 
software systems is analyzed. 

3.1 Case study 
To steer the interviews and data analysis, a case study is used to analyze the business development 

process. The case study is about a high-tech company in the Eindhoven region. SAP tries to expand 

their market presence within the company; therefore, the company is a key account. The company is 

divided into four divisions: subcontracting, car assembly, buses and coaches and finished products; 

car assembly is the biggest division. 

To compete with competitors, the car assembly division must be able to manufacture as flexible as 

possible and at the best cost price possible. Therefore, one of the three strategic pillars of the car 

assembly division is process innovation. This is in line with the annual report of whole company. An 

important aspect of the company’s vision is digitalization. In 2019 the company started with a new 

integrated digital platform. Furthermore, various digitalization programs have been set up and will be 

developed further in the coming years. As the company focusses on a high efficiency, most programs 

are focused on increasing the efficiency of processes. In addition, the company is looking into the use 

of big data to further optimize products and production processes. For example, investigating the 

possibilities to use the collected data to make predictions, which (among other things) could lead to 

predictive maintenance. 

SAP is involved in these digitalization projects. SAP has a presence in the customers car assembly 

division and wants to enlarge their market presence in the whole company by building a relationship 

with the remaining divisions. The company strives for controlled growth and seeks strength through 

cooperation, diversity in markets and products, solid financial position, production in western Europe 

and investment and innovation (Hoefnagels, 2020). The researched company in this case study is 

mostly active within the discrete manufacturing industry. According to CMI, SAP was the biggest 

vendor for the discrete manufacturing industry in 2018. 

As described earlier in this chapter, SAP distinguishes four customer segments. The account which is 

used as a case study is a key-account for SAP. Therefore, it has its own Virtual Account Team (VAT-

team) and an account executive who is responsible for the whole account. A Virtual Account Team 

brings together SAP technical and business employees to support SAPs most important and high 

growth potential customer accounts. 
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3.2 Interviews 
Interviews are used to gather information. An important 

aspect of interviewing is to determine who to interview 

(Baarda, et al., 2013). Figure 9 shows some of the roles 

that are involved within the business development 

process at SAP. Business development from a presales’ 

perspective is mostly active in the account portion of the 

figure. Each of the roles within figure 9 is discussed in this 

section. Also, additional relevant roles (Account Executive 

and Marketing Specialist) are discussed. These roles are 

indirectly related to the business development process. 

Business Architect (BA) 

The Business Architect is mostly account focused, has a strong business or industry acumen and is 

the trusted advisor for the customer. They are responsible for sufficient quality pipeline of accounts; 

a sales pipeline quantifies prospects and revenue in a specific time horizon. At the start of the sales 

cycle, they explain the potential of SAP products to a (prospective) customer. Together with the 

customer, they create a vision for the customer’s solution landscape. Further within the sales cycle, 

they convince the customer to buy the SAP solution using compelling demos, business cases and 

possibly prototypes. 

Enterprise Architect (EA) 

The Enterprise Architect is the second role within the presales department and focuses on a specific 

technical aspect (such as security), unlike Business Architects who focus on a specific industry. 

Business Architects and Enterprise Architects closely cooperate on opportunities. This cooperation is 

elaborated in appendix A. 

Industry Value Advisor (IP & VE) 

Within the Dutch branch of SAP, the roles of Industry Principal (IP) and Value Engineer (VE) are 

combined into the Industry Value Advisor role. The Industry Value Advisor makes sure the strategy of 

the customer is aligned with the offering and strategy of SAP in the long-term (appendix B.2). 

Solution Advisor (SA) 

Solution advisory is positioned in the bottom right corner of figure 9 as they strongly focus on the 

solution and deal support. They connect the customer needs with the SAP solutions and strive to 

continuously improve the customer experience.  

Account Executive (AE) 

Besides the presales department, the sales department is involved in the business development 

process. Within the sales department a lot of different roles and responsibilities are present. An 

account executive is the overarching role for an account, both internally as externally. Externally an 

account executive overarches the customer as contact and internally they steer the Virtual Account 

Team. The account executive role is the most account focused and therefore the most related to the 

business development process (appendix B.3). 

Marketing Specialist (MS) 

The marketing specialist works at the marketing department. Initially, marketing is mostly focused on 

demand generation; finding and creating opportunities. After the demand generation phase 

marketing has more of a supporting role, for example by organizing events (appendix B.4). 

  

Figure 9: Involved roles in the sales process 
(adapted from (Vries, Sajonz, & Himanen, 2019)) 
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3.3 Research Questions 
In this section an approach is discussed for each earlier defined sub-question. 

Q1) What does the business development process look like? 

The first research question gathers information about the business development process. An initial 

process is created based on internal SAP documentation. Using already existing documentation is a 

good way to research an existing system as it is time effective and is not interfering with the as-is 

situation (Baarda, et al., 2013, pp. 132-136). The documentation is mostly based on the intranet of 

SAP and SAP Jam pages. 

Additionally, interviews are conducted. During the interviews the interviewer asked for 

documentation about the relevant topics to ensure completeness of the documentation. Based on 

the additional found documentation and the outcome of the interviews, the process flow is adjusted. 

To ensure a good understanding of the processes within SAP, the interviewee has at least 1-year 

experience in the current role. Furthermore he/she should have at least 3-years of experience within 

SAP.  

As process flows are not be solely described with quantitative data, a quantitative interview is not 

possible (Baarda, de Goede, & Kalmijn, 2000). Because knowledge about process models, especially 

entity-centric models, cannot be assumed and consequently guaranteed, mistakes in the initial 

process should be pointed out and corrected during an interaction between the interviewer and the 

interviewee. Besides that, qualitative methods allow the researcher to become familiar with the area 

of interest, explore the field and consider the dimensions involved because of their open-ended, 

non-pre-ordained nature (Gilmore & Carson, 1996). The interviews provide a context for the found 

documentation and serve as validation for the found process model of the business development 

process. To describe the business development process four involved roles are interviewed, namely: 

▪ Business Architect 

▪ Account Executive 
▪ Industry Value Advisor 

▪ Marketing Specialist 

As the number of involved employees is small, open interviews were held. For all interviews the 

earlier mentioned experience requirements are met. The output of this research question is a 

Business Process Model and Notation (BPMN) process model. 

Q2) Which software systems and data support the business development process of the presales 

department? 

During the second research question the software systems and data, which are supporting the 

business development process, are researched. An extensive table (appendix D) of all process steps is 

created to understand the data processing during the business development process. Some topics of 

the interviews for research question 1 are already related to research question 2. Therefore, the data 

from these interviews is used as well. Obviously, as the focus of this research is from the presales 

departments point of view, the interviews with presales employees are most important. This table is 

further elaborated based on the earlier introduces case study.  

After filling out the table for the different process steps, an UML Class diagram is created to show the 

coherence between the data/documents in the different process steps. 
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Q3) Which case management fragments could be defined within the business development 

context? 

Case Management consist of fragments. Fragments are specified using activities and control flow 

(Steinau, Andrews, & Reichert, 2017). The goal of this research question is to develop a Case 

Management approach which supports a data driven business development context. The outcome of 

this research question are Case Management fragments which include the whole business 

development process context from a presales’ perspective.  

Furthermore, data attributes which help the presales department during this process are added to 

the respective fragments. To answer this research question, the results of the first two research 

questions are used, as the process and the data usage during the process form the basis of creating 

the case fragments. When necessary, some academic sources and internal documents are studied to 

supplement the earlier research questions. 

The output of this research question are case fragments per business entity, which can be executed 

by the presales employees. 

Q4) How can the appropriate case management fragments be selected within the business 

development context? 

A case instance consists of a selection and execution of appropriate Case Management fragments. 

This execution of fragments is normally limited by data conditions and therefore a process fragment 

may only be executed if the data conditions are met. The execution of fragments often leads to the 

generation of new data which fulfills other data conditions and subsequently enable more process 

fragments (Steinau, Andrews, & Reichert, 2017). 

During this research question a method to select the appropriate Case Management fragments is 

developed. This selection is based on feature trees to reduce the search space of appropriate 

fragments for presales employees. After the selection of relevant case fragments, feature 

composition is applied to create a CMMN schema which can be executed by the presales employees. 

Q5) What are the effects of a data driven business development context? 

The fifth research question is divided in two parts. The first part discusses the short-term applicability 

of the model, which validates the research directly after the research. The second part discusses the 

long-term influences of a data driven business development process, on key performance indicators. 

Q5.1) What is the applicability of the model? 

Two additional cases are investigated by doing interviews with the responsible Business Architect 

and Account Executive of each case. For both cases the process is mapped based on interviews and a 

data analysis. Both companies are existing customers of SAP. 

Q5.2) What are the long-term effects of a data driven business development context? 

The long term-effects of the proposed improvement are mostly conceptually as the effects are not 

be visible during this research. Therefore, the available key performance indicators within SAP are 

investigated. The current key performance indicators are possible supplemented by a new 

performance indicator. The data to answer this sub-question is gathered by the previous interviews. 

This data is supplemented with internal documents and data from internal software systems.  
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4. As-is business development process 
The first research question describes the current (as-is) business development process at SAP from a 

presales’ perspective. To map the current process three kinds of data collection are used: interviews, 

a case study and (internal) literature analysis. Based on (internal) SAP documentation an initial 

process is created. This process is improved based on interviews. These interviews can be found in 

appendix B. The case study is used to steer the data analysis and interviews. In the second section of 

this chapter this process is explained step-by-step in more detail. 

4.1 Process 
Porter separates different types of processes in his value chain (Alblas, Kokke, & Thuis, 2012, pp. 115-

117). The business development process is as a primary activity and is part of the ‘Marketing and 

Sales’ activities. Workflows are typically looked at from three perspectives: 1) the control 

perspective, describing the logical order of tasks; 2) the data perspective, describing the information 

exchange between tasks; and 3) the resource perspective, describing the originators of tasks (Trcka, 

Aalst, & Sidorova, 2008; Cicco, Marrella, & Russo, 2015). The control perspective is discussed in this 

chapter followed by the data perspective in the next chapter. For the control perspective the 

Business Process Model and Notation (BPMN) is used to model the process in this section, this is one 

of the most common ways to model processes and has been adopted as a business process modeling 

standard (Object Management Group, 2016). The primary goal of BPMN is to provide a notation that 

is readily understandable by all business users (White, 2004). The process is not as linear oriented as 

is seems like, as the Industry Value Advisor mentioned: 

“It’s probably a bit blurrier in the sense that it’s often quite iterative. Often you get to here 

and you may go back and continue refining different areas, …, needing the right approach at 

the right time with the right customer. And if any of those don't align, you kind of go back to 

continue finding the right people or the right time or the right customer.” 

Only the happy flow without iterations is shown in figure 10. A happy flow is the default scenario 

featuring no exceptional or error conditions. In reality, the process is more complex and contains 

iterations. 

 

Figure 10: Happy flow of the Presales Business Development Process in Business Process Model and Notation (BPMN)  
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The process could be extended with swimming lanes to visualize different roles or departments. As 

the described activities are often executed as cooperation between departments and roles, these 

swimming lanes are not added. The data aspects are not included in the process to improve the 

understandability of the model. These aspects are discussed in the remainder of this research. Of 

course, more activities are performed both by the presales as other departments, only activities are 

shown which are relevant for the scope of this research are included. 

4.1.1 Process description 
The activities within the process are discussed in detail in the remainder of this chapter. 

Within the demand generation phase, two kinds of activities related to marketing are distinguished: 

outbound and inbound marketing. The marketing specialist explains the difference between these: 

“Outbound meaning all the activities we push to the customer. 

Inbound meaning all the activities we do to bring the customer to us.” 

An example of outbound activities are general events and social selling. In perspective to this 

research mostly inbound activities are relevant, such as customer requests. 

As third activities at the start of the process, the industry value advisory 

team of SAP determines the long-term trends and strategies, which will 

give SAP a competitive edge in the long term (appendix B.2). These trends 

and strategies lead to strategic partners and key accounts. Within SAP, a 

distinction (based on revenue) for each customer is made between 

strategic customer (SCP), key account (Key), upper general business (GB - 

Upper) and lower general business (GB - Lower). This distinction is shown 

in figure 11. Strategic customer accounts and key-accounts are most 

people intense. Most key-accounts are already SAP customers, to which 

SAP wants to sell more software solutions. Strategic customers and key 

accounts have an account planning, which is an activity in figure 10. During 

the account planning, SAP determines - based on their install base and 

market trends - the line of business they are going to focus on to 

generate more demand (appendix B.3). 

Opportunities, for these accounts, are created based on reactive or proactive contact with the 

customer during the F-phase. 

During the E-phase in figure 10, deal 

qualification is performed. Deal qualification 

identifies risks in the opportunity pipeline. This 

helps to decide whether resources should be 

invested in pursuit of this opportunity. The 

deal qualification is based on eight 

qualification criteria. To assess these eight 

criteria, the business architects execute a 

white space analysis and identify the 

competitive landscape for each opportunity. 

One quarter before the planned start of an 

opportunity, the win chance is updated. Each 

of the 8 criteria can be scored as unknown, 

weak, moderate or strong. Strong counts as a 

Figure 11: Customer segments 
(Building our 2020 Always-on 

Volume Engine, 2020) 

Figure 12: Example output of deal qualification with the 8 criteria 
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100%, moderate as 50% and weak and unknown as 0%. The combination of the 8 criteria leads to a 

percentage by taking the average of all criteria. This percentage helps SAP to determine if they will 

invest resources in the opportunity (go/no go decision). In figure 12 an example of a deal 

qualification is shown. These 8 criteria are now discussed in detail. 

1) Compelling Event 

A compelling event significantly influences the ability to win a deal. An event in this context means a 

compelling reason to change for the customer. This event should have addressed the reason why a 

customer should change, and why they should change now. This is often a risk-reward evaluation 

(appendix B.2). The sales team should understand the pain points of the customer and the timeline 

should have been investigated.  

2) Funding 

SAP looks at funding in three ways, budget status, sign off process and investment constraints. 

Firstly, funding needs to be sourced since a budget is never waiting for a project. Therefore, SAP 

needs to understand the financial measures of the customer. For example, the Net Present Value, 

Minimum Rate of Return or Payback Period required by the customer. It is important to meet the 

economic buyer early within the decision-making process and to map the steps to release funding 

and sign off the deal. Lastly possible constraints to sign off the funding should be recognized, for 

example if a decision should be signed off global as well . 

3) Stakeholder Strategy 

For a successful deal the right people within the customer (so-called decision-making unit) should be 

engaged and their needs and requirements should be understood. Three influence areas are 

distinguished: economic, operational and specifier; each member of the decision-making unit 

belongs to one of these categories. Their attitude towards SAP should be supporting or neutral 

instead of an opposing attitude. 

4) Customer Challenges 

The proposed solution should solve problems within the customer. Therefore, identifying the pain 

points and issues of the customer, is important. To resolve the pain points and issues in the 

processes, the root cause of the opportunity should be analyzed. This root cause should be resolved 

with the offered (software) solution. 

5) Customer Business Value Drivers 

There are two types of business value drivers. Firstly, the executive business value drivers can be 

identified, which are the KPIs for executives. Secondly the line of business value drivers can be 

identified, these value drivers are specific for each line of business. Due to the number of line of 

businesses, there are more line of business value drivers then executive value drivers. The sales team 

should be able to identify the different value drivers and map these to the key stakeholders. 

6) Solution & Differentiators 

To differentiate the proposition of SAP to the customer. SAP 

should understand the prospect requirements, what the 

competition can provide and the unique value which SAP can 

offer. This interaction is shown in figure 13. SAP should focus on 

the value wedge where SAP uniquely provides value and should 

not focus on the value parity where the competition can provide 

the same value to the customer.  

Figure 13: Solution differentiators (SAP 
Franchise4Success, 2019) 
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7) Competitors 

As mentioned in the last criteria, competitors are an important aspect of deal qualification. 

Therefore, SAP needs to know who the main competitors are for this deal. Competitors are 

differentiated in ‘alike competitors’, ‘not alike competitors’ and lastly ‘doing nothing’. Based on this, 

a competitive strategy can be created. SAP distinguishes five competitive strategies which can be 

used. Offensive is a direct approach which is used when SAP is better than the competition in three 

out of four areas; price, product, relationship, brand. Secondly, a defensive approach is used when 

SAP does not stand out in these four areas. A flanking strategy is when customer focus is shifted to 

new problems and issues which favor SAP solutions. A fragment or delay approach divides the 

opportunity into smaller pieces and focuses the customer on a subset of the issues that SAP can 

address. It is necessary when decision makers cannot be influenced. Lastly, sometimes the smartest 

thing to do is to retreat from that particular opportunity. 

8) Ecosystem 

The final qualification criterium is the ecosystem of the customer. SAP should identify which partners 

are (already) present within the account; for example, as channel resellers or systems integrators. It 

is important to understand whether these resellers or system integrators support SAP or have a 

conflicting interest. 

After deal qualification, the process in figure 10 (page 18) splits into three parallel activities in the D-

phase. These activities are deal review, requirement mapping and convincing the customer. 

Deal Review and Deal Qualification is often confused within SAP, an example of this is the BA 

interview (appendix B.1) in which the interviewee says that deal qualification and deal review are 

equivalent. Within the SAP documentation there is a clear separation between deal qualification and 

deal review. Deal qualification is held within the F and E phases; deal review follows deal 

qualification in the D and E phases. During deal review the Virtual Account Team (VAT) team checks 

the progress during the deal. 

Business Architects are often involved long-term with a customer. This enables the presales 

department to support the customer by determining the customers architecture, and the solution fit 

within the proposed architecture strategy. 

The third pair of activities after deal qualification include the activities presales employees perform 

to convince customers to buy an SAP solution. For example, giving demos. 

4.2 Conclusion 
During this chapter the first research question about the business development process from a 

presales’ perspective is researched. Based on interviews and data analysis an as-is BPMN process is 

created. This process consists of different phases: Demand Generation, F, E and D. Deal qualification 

is based on a percentage which is created by combining eight criteria. These criteria entail 

stakeholders, strategy, environment as well as content factors. 

The visualized process is iterative and strongly simplified. The simplified business development 

process helps to map the as-is process and serves as a connecting point for the data aspect in the 

next chapter. 
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5. Software systems and data support in the business development 

process 
The second research question investigates the software systems and data that support the business 

development process of the presales department. The business development process, which is 

described in the last chapter, is elaborated with the data aspect in this chapter.  

Data has a critical role in processes and the connection between business processes and data has 

drawn the attention of many research efforts (Combi, Oliboni, Weske, & Zerbato, 2018; Meyer, 

Smirnov, & Weske, 2011). As mentioned before, workflows are typically looked at from three 

perspectives: 1) the control perspective, describing the logical order of tasks; 2) the data perspective, 

describing the information exchange between tasks; and 3) the resource perspective, describing the 

originators of tasks (Trcka, Aalst, & Sidorova, 2008; Cicco, Marrella, & Russo, 2015). The control 

perspective is already discussed in chapter 4. The data perspective is discussed in this chapter. The 

resource perspective is not discussed in this research. To understand the process in more detail, a 

table - in which the data usage per activity is shown – is created. In this chapter, this table is 

transformed into an UML Class diagram. To visualize the coherence between the data classes which 

are shown in the UML Class diagram and the process from chapter 4, a data flow diagram is created 

in the second section of this chapter.  

Based on three research methods as mentioned before, case study, (internal) literature analysis and 

interviews as described in chapter 3, the activities of each process step in figure 10 (page 18) are 

complemented with the data input, data output, data triggers and involved software systems and 

tools. This table can be found in appendix D. In the table, ten different tools and software systems 

are mentioned, which are discussed in the remainder of this section to introduce the tools and 

software systems at SAP. In appendix E these 10 tools and software systems are further elaborated. 

In this chapter this data is divided in several business entities which are present in the business 

development process. The business entities themselves and their mutual relationships are further 

discussed. 

5.1 UML Class diagram 
Hull, Su and Vaculin (2013) distinguish four modeling languages groups. Data agnostic models, data 

aware models, storage-aware models and entity-centric models. The first two modeling language 

groups do not have an explicit notion of data and are therefore not suitable for this research. The 

third group are storage-aware models. Storage-aware models support the concept of persistent data 

and modeling of data, however the association between persistent data and process data is limited, 

specified or not specified at all. This group is used to display a different perspective (data 

perspective) on the business development process by focusing less on the control flow. This 

modeling language group is used within this section. 

In the introduction of this research, the strategic direction of SAP towards an account-focused 

strategy is mentioned and as a result the account is an important class in the UML Class diagram. 

Another important class are employees which are based on the roles as described in section 3.1, 

complemented with additional roles which are active within the VAT team. The SAP solutions that 

are sold, make up the third class. Fourthly an Idea class is created, this class includes both ideas and 

opportunities as an opportunity results from an idea. This class is created as some of the described 

key internal software systems are organized around this construct. Lastly the classes Sector (which is 

used interchangeable with Industry) and Market exist, they describe the context of the process.  
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In chapter 2, an UML Class diagram is already introduced. In the UML Class diagram in figure 14 

seven main classes are shown. Different employees from different roles form a VAT team together. 

This VAT team is associated with an account. The sector and market classes represent the context of 

an account. An account runs potential already SAP solutions in their install base. For an account, 

ideas from the SAP perspective are developed. These ideas can include an SAP solution or be a more 

general idea which are linked later to specific SAP solutions.  

In the UML Class diagram, data such as account segment (SCP, Key, GB - Upper or GB - Lower), idea 

strategy and idea win chance, are added as attributes to the earlier defined classes. These data 

aspects are based on both documents such as presentations and internal software systems and 

mentioned in appendix D and appendix E. These attributes can be empty at first, for instance a deal 

strategy must be developed so initially the attribute is blank. 

The attributes of the different classes are filled-in or adjusted during the business development 

process. In figure 14 these attributes and classes are visualized in an UML Class diagram. 

  

Figure 14: UML Class diagram of the Presales Business Development Process 
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5.2 Data flow diagram 
To combine the findings in the last section to the previously defined business development process 

and the discussed software systems, a data flow diagram is created. The data usage within the 

process is shown with help of a data flow diagram. This data flow diagram helps to clarify the 

software tool landscape within SAP. Typically, data-flow diagrams have been used by software 

developers as a medium to communicate requirements with customers and designers (Kang, Sholom, 

Hess, Novak, & Peterson, 1990). Normally different levels are distinguished in data flow diagrams. 

The top level - level 0 - shows the connection between the company to external entities. Each 

subsequent level further specifies the data flow. In the created data flow diagram, the activities 

(corresponding with figure 10 at page 18) and their relationship with external entities and internal 

software systems (corresponding with appendix E) are visualized. 

Not all levels of a data flow diagram are described during this research and therefore only one 

specific level is created. Two main notations for data flow diagrams can be distinguished, Yourdon & 

Coad (Coad & Yourdon, 1991) and Gane & Sarson (Gane & Sarson, 1977). During this research the 

Gane & Sarson notation is used. Data flow diagrams separates external entities (squares), processes 

(rounded rectangle), data storage (open-ended rectangle) and data flows (arrow). Figure 15 shows 

the data flow diagram of the presales business development process. 

Ideas are stored in the APM tool; whenever an idea transforms into a lead, it is saved in the CRM 

system. The interaction between the different activities (from the process flow in figure 10 at page 

18) and the attributes (from the UML diagram in figure 14) can be seen easily. To exemplify, the 

customer strategy (which is stored in the Annual Report) is an input for the account planning. The 

account strategy developed during the account planning is stored in the APM tool as well.  

Figure 15: Data flow diagram of the Presales Business Development Process 
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Two categories of software systems are distinguished: 

▪ Internal documentation, for example APM and Harmony Insight  

▪ External data, for example Crystal Ball and CMI 

Internal software systems are used to monitor the progress of accounts, ideas and opportunities 

internally at SAP. External data is used to gather information about the market, customer accounts 

and customer intentions. Some of the external data sources such as ‘Dun & Bradstreet’ are bought by 

SAP. Within figure 15 these categories are differentiated by colors; blue represents external data, 

while yellow represents internal data. Some data sources are a combination of internal and external 

data; these data sources are colored both blue and yellow. 

5.3 Conclusion 
During this chapter, the second research question about the software systems and data support in 

the business development process of the presales department is discussed. Not all SAP software 

systems are discussed because not all software systems are in scope of this research. This chapter 

substantiates that data is already present within SAP but is hard to find for employees of the presales 

department.  

A UML Class diagram is a common way to describe a systems structure. In this report it is used to 

shows the created documents and used software systems during the business development process. 

To link the data usage to the data, a data flow diagram is created. A data flow diagram shows the 

input and output data flows for different processes. In occasion of this research, a clear distinction 

between internal data and external data is made. Around 50% of the software systems and tools uses 

external data, the other 50% is solely based on internal data.  
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6. Defining case management fragments within the business 

development context 
As mentioned before, the business development process from a presales’ perspective is more 

iterative and less serial than shown in figure 10 (page 18). These iterations cannot be shown easily 

with traditional modeling techniques such as BPMN (Man, 2009; Kolar, Dockal, & Pitner, 2013). 

Therefore a new modeling approach is necessary, which allows these iterations and integrates the 

data aspect. The sales process is a knowledge-intensive process for which the entity-centric approach 

is extremely suitable. The entity-centric approach is said to be ’data-centric’, because of its emphasis 

on data and how the data evolves over time. This contrasts sharply with activity-centric approaches 

such as BPMN, where the manipulation and modeling of data is performed largely outside of the 

process specifications of an activity (Hull, et al., 2011). To create an entity-centric model, at first the 

case fragments of the business development process should be defined. In this chapter - which 

discusses the third research question - these case fragments are defined.  

6.1 Entity dominance 
In section 5.1 the business entities related to the business development process are introduced as 

classes. As the case fragments overarch multiple business entities, the positioning of the business 

entities should be discussed. In Case Management, always one crucial entity (i.e. class) for each case 

exists - the case class (Haarmann & Weske, 2020). To determine the most important entities, 

Kumaran, Liu, & Wu (2008) introduce the concept of entity domination. Entity dominance is used to 

determine the important artifacts with help of rules, which relate to the input and output business 

entities (e) of tasks. 

1) Entity e1 dominates e2 if each task that uses e2 also uses e1 as input. Entity e2 is always together 

with e1 as input for an activity; e1 is optional together with e2. 

2) Entity e1 dominates e2 if each task that uses e2 as an output, also uses e1 as an output. Conversely, it 

is optional. 

3) Entity e1 dominates e2 if e1 is used by at least one task that does not use e2. 

Two kinds of domination exist, firstly inclusive domination. In inclusive domination e2 is used as an 

output in at least one business activity. If e2 is only used as an input in the business activity, this 

domination is called referential domination. With help of these rules an entity domination graph is 

created. Each oval in this figure represents a business entity and the arrows depicts domination. The 

arrow points towards the dominated entity. Entities with only outgoing arrows are dominant 

business entities2 (Kumaran, Liu, & Wu, 2008; Smit, 2018). The entity domination graph is shown in 

figure 16. 

 
2 Kumaran, Liu, & Wu (2008) calls them business artifacts. As other authors do not make a distinction between 
business entities and business artifacts, in this report both terms are used interchangeable. 
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To illustrate, the business entity sector (e2 in this example) is related to an account (e1 in this 

example), as an account is part of a specific sector. Sector is used in the business activity ‘create 

account plan’, as the Account Plan is adjusted based on the accounts sector. Every activity for sector 

involves accounts as well. As a result, sector is dominated by account. The business entity sector 

does not change during the sales process but is only used as an input in the business activity ‘create 

account plan’. As a result, sector is referentially dominated by account.  

All ideas (e2) are related to an account (e1), but not all account activities are related to an idea. As a 

result, the account business artifact dominates the idea entity. Idea dominates SAP solution in 

succession. Account dominates sector which dominates market successively. VAT team is dominated 

by account but has a referential domination over the members of the VAT team.  

Based on the entity dominance described in the last section, account dominates idea; the idea entity 

is created during the account lifecycle, which is clarified later in this chapter. 

6.2 Business entities 
The entities (classes) and data attributes are clearly grouped in the UML Class diagram in figure 14 

(page 23). Each entity has an associated lifecycle, that describes which attribute values need to be 

present in order to progress the object (Steinau, Andrews, & Reichert, 2019). In this research a case 

fragment is defined as a structured part, which represent possible behavior of an entity in their 

lifecycle. Each case fragment is modelled in CMMN and can be enabled by certain conditions. How to 

visualize the entity-centric approach with help of CMMN is described in detail in chapter 2, in this 

section all business entities are described in more detail.  

The first business entity is idea. An idea transforms during its lifecycle from an idea via an 

opportunity to a deal. This transformation is shown by the earlier mentioned F, E, D, C, B and A 

phases, which are shown in figure 1 (page 2) among others. To help this business entity progress 

during its lifecycle, different activities can be executed to achieve a deal as the goal of the lifecycle. 

An idea can occur more than once for one account. Within the idea stage, five deeper nested stages 

are available, to help an idea transform via an opportunity to a deal. The five stages are map 

competitors, executive alignment, deal qualification, solution/deal strategy and deal review. During 

the map competitors stage, the competitive landscape is identified. The execution of this stage does 

not lead to the enablement of additional tasks. Executive alignment could help to align the customers 

Figure 16: Entity Dominance Graph, Account dominates Idea, SAP Solution and VAT Team 
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problems and needs to SAPs offering on a ‘high’ 

level in the organization. Executive alignment does 

not lead to the enablement of other tasks or stages. 

The deal qualification stage leads to a win chance 

for the opportunity based on eight previously 

discussed criteria. This win chance is checked one 

quarter before the expected sell date by a presales 

employee. For each idea a solution/deal Strategy is 

developed. Based on this solution/deal strategy, 

presales activities can be executed. Examples of 

these presales’ activities are requirement mapping, 

creation of mockups and solution proof and finally 

the presentation of demos. When the deal review 

stage is activated (which can be activated more than 

once per idea), the current strategy and win chance 

are reviewed and adjusted when necessary. As the 

deal review adjusts the strategy and win chance, 

this stage is only enabled when these attributes are 

filled in. The stages are visualized with help of CMMN 

in figure 17; in chapter 2 the CMMN notation is introduced. In appendix G the Case Plan Model of the 

Idea business entity is expanded. 

The second business entity is SAP Solutions. These solutions are the foundation of SAPs product 

portfolio and are the product s which SAP sells. Customers could already run SAP solutions within 

their company, which is called install base. 

All employees in SAP have a role and an associated department. Employees can change between 

roles in time, but the role itself stays included in an account. Therefore, roles are motionless in time 

and its lifecycle is not created in this research.  

The Virtual Account Team (VAT Team) consists of certain roles and is responsible for an account. The 

Virtual Account Team is the fourth business entity in the UML Class diagram. A Virtual Account Team 

combines both the technical and commercial knowledge within SAP. Different roles can be added to 

a VAT Team, based on the needs of the account. For example, a specific solution sales employee can 

be added. As these changes are outside of the research scope, this behavior is not modeled using a 

lifecycle in this research. 

Figure 17: Case Plan Model: Idea, consisting of multiple 
atomic stages. The stages are compressed 
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Customers, in other words accounts, are 

the business entity who buy the SAP 

solutions. SAP segregates accounts in 

strategic accounts, key account and general 

business. This is shown in figure 11 (on page 

19). Accounts evolve during the lifecycle 

with the activities and tasks which are 

defined in chapter 4. When the case first 

starts, three case fragments are activated; 

region planning stage, idea/opportunity 

creation and inbound marketing. These 

fragments are two atomic stages and one 

discretionary task respectively. The region 

planning stage creates the Case File item 

‘Region Plan’. Within the ‘Regional Plan’, 

accounts which could help to reach a 

specific target are selected. The completion 

of the regional planning stage leads to the 

enablement of the account planning stage. During this stage an ‘Account plan’ is created. Besides 

region planning stage, the idea/opportunity creation stage is active. This stage can lead to an 

opportunity, which could be executed at an account. In the idea/opportunity creation stage an event 

can occur, called Customer Requests Information. When this occurs, the customer should be 

answered, which can lead to an opportunity. Lastly the stage the task inbound marketing is enabled 

directly when a case first starts. The customer can terminate both the idea and the whole SAP 

involvement in the account itself at any time. Figure 18 shows a graphical representation of this 

process modeled in CMMN. In appendix G the Case Plan Model of account is expanded.  

Each account is active within a particular sector. Examples of sectors are Discrete industries, Energy 

Natural Resources, Public and Retail. The sector of an account does not change during the business 

development process, as a result its lifecycle is ignored in this research. 

The seventh and last business entity is market. The market consists of all sectors. Some of the trends 

are general and not specific for a sector. An example of such trend is industry 4.0, industry 4.0 is the 

trend towards automation and data exchange in manufacturing technologies and processes. The 

market itself does not have a lifecycle for the same reason as the sector entity.  

Figure 18: Case Plan Model: Account, consisting of three atomic 
stages and a task. The stages are compressed 
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6.3 Case fragments 
As described in section 6.2, seven entities are defined in the business development process. Of these 

seven entities only two have a relevant lifecycle; account and opportunity. For the Business 

Development Process, nine different case fragments are created based on the previously defined 

table in appendix D, the UML Class diagram and the data flow diagram from figures 14 and 15 (page 

23 and 24 respectively). These fragments are visualized in figure 19 and are introduced in this 

section. Four fragments are associated to the account business entity, five fragments are associated 

to the idea business entity. These nine fragments capture all activities which can be performed 

during the business development process, from a presales perspective. 

Two activities which are shown in the data flow diagram are not discussed further and do not result 

in a case fragment. These activities are social listening technology and outbound marketing. Social 

listening technology is an automated process which is executed by Crystal Ball; a software tool at 

SAP. As outbound marketing is not explicit executed by the presales department but by the 

marketing department, this activity, while linked, is excluded as well. 

6.3.1 Account 
Four fragments are associated with the account business 

entity. These fragments are region planning, account 

planning, idea/opportunity creation and inbound 

marketing. 

In the region planning stage the market trends are 

transformed in a regional planning. This planning consists 

of accounts which should be approached to meet the 

regional financial forecast. To exemplify, for the Dutch 

branch, the Dutch (prospective) customers are discussed 

and which industries could generate a certain revenue. 

Account planning is a main fragment within the business 

development process. During the account planning the 

strategic direction of an account is discussed, as mentioned 

before account planning only occurs for the SCP and key 

account segments. When this stage becomes active, ‘Create 

VAT Team’ is always enabled. The completion of this task leads to the 

enablement of ‘Create Account Team’ which consequently enables 

‘Present to Management’. The account plan is presented internally 

to the management which results in an improved account 

strategy. During the White Space Analysis, the white spaces at 

a customer account are mapped based on the install base, old contracts and the industry reference 

architecture. In the white space analysis stage, the white spaces at a customer account are mapped. 

Based on these white spaces’ presales employees develop new ideas or support existing ideas.  

Based on the account strategy, idea/opportunity creation is executed. Accounts can be contacted 

proactively, or customers contact SAP. The proactive contact is mostly based on an idea, where SAP 

sees an opportunity. During proactive customer contact the idea is further investigated and an 

opportunity for SAP is created. In case the customer contacts SAP with an opportunity, such as a 

Request for Information (RFI) or a Request for Proposal (RFP), SAP should answer the questions.  

Inbound marketing is important as it connects the customer to SAP. As the presales architect is not 

the owner of this activity but supports it, this task is discretionary.  

Figure 19a: Case fragments of the Business 
Development Process of the Account entity 
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6.3.2 Idea 
Five fragments are associated with the idea business entity. These 

fragments are deal qualification, executive alignment, map 

competitors, solution/deal strategy and deal review. 

During the deal qualification stage, each opportunity is qualified, 

and a win chance is determined based on eight criteria. These eight 

criteria are already discussed in section 3.2. The win chance is 

updated by a presales architect, one quarter before the deal is 

expected to take place. 

During the executive alignment stage, the customer could be urged to 

present the strategical plans to both their management as well as SAPs 

management. This results in a clear indication of the customer intention; 

if they want to invest or just free consultancy. 

An important aspect of a deal strategy are the competitors. To align the deal 

strategy with the competitors, it is important to map the competitors for each 

opportunity.  

Another activity is determining a deal and solution strategy. During 

this task, a strategy on how to convince the customer is developed 

by the VAT team. This - based on the white spaces and the 

customers strategy - determines a deal and solution strategy to 

achieve a successful sales deal. 

For each opportunity a deal review can be executed. As a deal review 

is not planned before the execution of the case, this stage is 

discretionary. This deal review updates the win chance based on 

additional and updated data which occurred during the selling 

process. A deal review can be executed multiple times for one idea. 

6.4 Conclusion 
In this chapter the UML Class diagram and data flow diagram are further investigated, and different 

case fragments are created based on it. The created fragments present models in a different view, 

the entity perspective.  

According to domination theory account is the case class. In account, four atomic features are 

positioned which can be enabled based on predefined guards. The feature idea/opportunity creation 

creates a new business entity instance. This business entity - idea – has five features which can be 

sequentially enabled based on predefined guards. 

Each of the fragments are based on Case Management Model and Notation (CMMN) to allow for this 

entity-centric approach. Each fragment shows an entity necessary to handle the case and the 

associated data aspects. In the next chapter the nine defined case fragments and the nature of their 

lifecycles are discussed.   

Figure 19b: Case fragments of the 
Business Development Process of 

the Idea entity 
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7. Selection of the case fragments  
In this chapter, the fourth research question - handling the selection of appropriate case fragment 

within the business development context - is discussed. In this chapter the combination of the 

fragments is discussed with help of feature trees, which visualizes the search space for each case 

instance. Feature models are introduced in chapter 2. To indicate the order of magnitude of the 

business entities and tasks, quantitative data is analyzed and discussed. Based on the feature tree, 

with help of the feature composition, a CMMN schema can be created to help knowledge workers 

carry out successful sales projects. 

7.1 Feature model 
Combining these relationship categories with the features leads to a feature tree. While feature trees 

are normally used in software development, conceptually they are used to define the relationship 

between the earlier defined case fragments. This concept is a continuation of the approach used by 

Eshuis (2018) who denotes features as fragments of a declarative artifact-centric process model.  

Kang et al. (1990) emphasizes that each feature in the model should be defined; following Benavides 

(2010) who mentions that an atomic set should be treated as one unit, the earlier defined case 

fragments are used as features. This simplifies the model by replacing each feature with the atomic 

set (case fragment) that contains it. A combination of the features leads to a valid and possible 

lifecycle for a case instance. To develop a feature tree for the Business Development Process from a 

presales perspective, the earlier defined case fragments in section 6.3, form the basis. To exemplify, 

the deal qualification case fragment is transformed in a deal qualification feature. With help of the 

described relationships in chapter 2, the relationships between the case fragments are defined. Both 

the Account feature tree and Idea feature tree are shown in figure 20. 

In section 6.1 the position of the business entities in the business development process is discussed. 

This shows that an idea is initiated within the account entity, as visualized with an invoke arrow in 

figure 20. Both business entities, as well as their respective case fragments, are visualized in the 

feature trees. 

Figure 20: Account feature tree and Idea feature tree. The Account business entity invokes the Idea business entity. 
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According to the model, there are no features (and therefore case fragments) that must be included 

in all accounts. This is correct as some accounts are small and not strategically important for SAP. 

When an account is marked important, during the region planning, the account planning fragment is 

mandatory. Furthermore, an account may optionally include the inbound marketing fragment. When 

the fragment idea/opportunity creation is executed for an account, an idea might be created. This 

business entity enforces the creation of deal/solution strategy and deal qualification. Additionally, 

the fragments map competitors and executive alignment can be executed optionally. Lastly, the 

fragment deal review can be executed optionally when its parent feature - deal qualification - is 

present in the idea. 

In this research, three extensions are added to the basic feature tree notation. Feature cardinality, 

business entities and batching are added to the basic feature tree to visualize a process context in a 

feature tree. 

7.1.1 Feature cardinality 
Feature cardinality is used to limit the number of sub-features that can be part of a product 

whenever the parent is selected. Cardinality specifies how often the entire subtree rooted in the 

solitary feature can be copied (with the roots of the replicated subtrees becoming siblings) 

(Czarnecki, Helsen, & Eisenecker, Formalizing Cardinality-based Feature Models and their 

Specialization, 2005). For example, the features idea/opportunity creation and deal review have the 

feature cardinality [0..*]. This means that these fragments can be executed zero or more times for 

each parent (Account and Deal Qualification respectively). 

The difference between the CMMN notation and a feature tree is the lack of the decorators and the 

possibility to visualize behavior of a feature/fragment. Therefore, the features in the feature tree are 

enriched with the repetition decorator of the CMMN notation; this is comparable as optional one-to-

many feature cardinality between the child feature and its parent feature. The required decorator 

can be enforced by the mandatory relationship and is therefore redundant. In terms of feature 

cardinality this behavior is a mandatory-one-to-many relationship. Cardinality-based feature models 

are used when variability applies not only to the selection or exclusion of features but also to the 

number of times a feature can be included (Sousa, Rudametkin, & Duchien, 2016). Applying feature 

cardinality allows multiple executions of the same feature. The decorators auto complete and 

manual activation are mainly interesting within the CMMN syntax; they are less influential in a 

feature model to select features, but principally can be added. 

In a feature tree, every feature - expect the root 

feature - is qualified by feature cardinality3. To be 

more precise, the feature cardinality is attached to the 

relationship between a feature and its parent. Some of 

the feature cardinalities are implied by the filled or 

empty circle above the given feature as [1..1] or [0..1], 

respectively (Czarnecki, Helsen, & Eisenecker, 2005). 

By using a lower bound the behavior of the required 

decorator from the CMMN syntax is imitated with help 

of cardinality. By using an upper bound the repetition 

decorator is visualized. Following Czarnecki et al. (2005) a Kleene star (denoted as *) is allowed as 

upper bound, which means there is no constraint on the upper bound.  

 
3 Sousa et al. 2016 distinguish between local and global cardinalities. The author refers here to local 
cardinalities.  

Table 1a: CMMN decorator to cardinality translation 
table 

Table 1b: Feature tree relationship to cardinality 
translation table 
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7.1.2 Business entities 
As mentioned before, the earlier defined (atomic) case fragment are used as features in the feature 

tree. All hierarchical organized feature diagrams start with a concept node at the root position (top 

of the feature tree). The concept refers to a property, a product or domain (Riebisch, Böllert, 

Streitferdt, & Philippow, 2002). Applying a feature tree in the process context, the concept of the 

feature tree is a business entity. Therefore, the business entities are the root features in figure 20. 

Often, process instances need to interact and collaborate based on information that is outside of the 

scope of one single instance. Not only process instances of the same business entity interact, but all 

business entities interact with each other (figure 14 (page 23)). During idea/opportunity creation 

stage of an account, an event is generated by the task ‘Create opportunity’; this event is represented 

as a message that has another artifact type as target and requests the creation of a new artifact 

instance (request from the environment that a new artifact instance must be created) (Hull, et al., 

2011). This new business entity instance has a new, separate lifecycle and enables new case 

fragments which are intended for the idea business entity. The invocation - by the account lifecycle - 

of a new instance - of the idea business entity - is visualized with a dashed arrow. 

7.1.3 Batching 
Batching (sometimes called bundling) is the collective execution of several instances at specific 

process activities and is a common phenomenon in operational processes to reduce cost or time 

(Pufahl & Weske, 2019). In this research, case fragments that are processed in a batch are visualized 

in figure 20 with a cube symbol ( ). There are two features which are processed in a batch, region 

planning and executive alignment. 

Region planning has an optional many-to-one relation with account. Multiple accounts are discussed 

during one meeting. Consequently, this fragment is modelled as a batch execution. From a single 

account point of view, the cardinality is modelled as optional one-to-one ([0..1]). There is no 

quantitative data available about the accounts which are discussed in each region planning. Based on 

interviews (appendix B) it is concluded that the account belonging to the case study is discussed in 

the region planning of 2019 and 2020. 

One executive alignment can be used for multiple ideas and therefore multiple opportunities. The 

cardinality of an executive alignment is modelled as optional many-to-one cardinality. From a single 

instance point of view the cardinality is modelled as optional one-to-one ([0..1]). 

7.2 Quantitative insights 
In this paragraph the earlier introduced case study (section 3.1) is quantified. For a macro analysis 

over all accounts at SAP a new research should be created. As some data is missing such an analysis is 

currently not possible. An example of such a macro-analysis is for which percentage of the accounts 

the stage account planning is completed. The suggested research will validate the earlier defined 

artifacts and tasks and should allow for an extensive quantitative analysis of SAPs performance. 

This quantitative analysis indicates the order of magnitude of the model to give the reader some 

perspective. In the suggested feature cardinality, the Kleene star (denoted as *) as upper bound is 

allowed. As a result, an infinite number of unique sequences can occur with the defined nine case 

fragments and two business entities. Consequently, the number of possible paths is infinite as well. 

To quantify the feature model, past SAP data is analyzed in both the APM tool and the 

CRM/Harmony software system. In the APM tool, 25 ideas exist for the case study, grouped in 5 main 

ideas. Some (14) ideas did not lead to an opportunity (yet); the other 11 ideas generated 17 

opportunities. This translates to 1.5 opportunities per idea on average. By analyzing the 
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CRM/Harmony software system, 73 distinct opportunities occur (111 in total). Following the idea 

lifecycle, opportunities are created based on ideas; 57 opportunities were not created based on an 

earlier defined idea but are based on customer conversations. Of these 73 opportunities, 5 

opportunities are service opportunities and are not further investigated. The service opportunities 

are removed because these opportunities are not the result of the business development process 

and the presales department. The aggregated lifecycles for the case study are shown in figure 21. 

For the case study account, deal qualification is performed 22 times, in 77% of the qualifications a go 

decision is made. This percentage is validated by the presales manager who stated the intent of 

every opportunity is a go, and therefore passing rate of deal qualification is high. When an 

opportunity is not promising, deal qualification is mostly not executed, and the opportunity 

discontinued. This statement is supported by the fact that only of 32% of the opportunities is 

qualified. Deal review is executed 9 times, 41% of the times deal qualification is executed, deal 

review is executed as well. 

The execution of map competitors and executive alignment are not explicitly logged, during 

interviews (appendix B.2 and B.3) involved employees stated that an executive alignment has taken 

place once for the case study. The execution of all fragments should be logged, but in practice this is 

not always the case. For each fragment an option to log the execution of fragment should be 

customized as it depends on the associated software system. Especially fragments which are started 

but not finished are almost never logged. This can be achieved by logging for example, before an 

executive alignment, the ideas which will be discussed during this alignment in the APM tool. 

Until now a quantitative analysis based on the features in the feature model is performed. By looking 

from a wider perspective, the cumulative revenue of all ideas and opportunities can be calculated. A 

difference between the planned revenue and actual revenue for an account can be visualized by 

comparing both. For the case study in Harmony/CRM software system, 105% of the expected 

revenue according to the APM tool, is distributed over corresponding ideas. 

  

Figure 21: Aggregated lifecycles of the generated idea business entities for the case study 
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7.3 Feature composition 
After the selection of initial features to process a case, a CMMN process can be created. By using 

feature composition, fully specified declarative artifact-centric process models are created. With help 

of feature-oriented composition, the selected case fragments are combined. Eshuis (2018) suggests 

an approach for composing model fragments, abstracted into features. In this approach the symbol 

‘•’ is used as function composition operator to define feature composition. When a new feature is 

added to a feature composition, it is denoted as Γadd. Γcomp is a (partial) feature composition. In the 

composition chain Γadd • Γcomp, the entire schema of Γadd is embedded into Γcomp (Eshuis, Feature-

Oriented Composition of Declarative Artifact-Centric Process Models, 2018). This approach is inspired 

on feature-oriented design in software product lines (Apel, Batory, Kästner, & Saake, 2013). 

A desired property of feature composition is permutability. Permutable in this context means being 

able to change the sequence in which the features are composed. In other words, changing their 

order should not affect the outcome of the composition. If features are permutable, composition 

becomes more efficient and robust, since users do not need to analyze and decide which specific 

order is desirable (efficiency) and the outcome of the composition is unique (robustness) (Eshuis, 

Feature-oriented engineering of declarative artifact-centric process models, 2021). Eshuis (2021) 

outlines when features a permutable. Two features which belong to a different business entity are 

trivially permutable since each of those features refines different attributes. None of the features in 

each business entity, influence the same guards and no stages or milestones are merged instead of 

overridden since already executed tasks cannot be changed. So, all features are permutable and 

therefore the sequence in which the features are composed does not affect the outcome of the 

composition chain. 

In section 7.1, feature cardinality and batching are introduced. Feature cardinality allows a feature to 
be executed multiple times; a possible composition chain is: idea/opportunity creation • 
idea/opportunity creation. In case of feature cardinality, the entire subtree rooted in the solitary 
feature is copied (with the roots of the replicated subtrees becoming siblings) when a feature occurs 
more than once. In CMMN, each instance of the feature creates a separate fragment in its Case Plan 
Model.  
Batching happens over multiple instances. That is, region planning is for multiple accounts while 
executive alignment is for multiple ideas. Therefore, batching is not explicitly mentioned during 
feature composition. 

The base of a feature composition chain consists of an empty account Case Plan Model for the 

Business Development Process (BDPbase), as account is the dominant business entity in which planned 

features are added (as concluded in section 6.1). 

As discussed in section 1.2, not the whole lifecycle of a case is determined at the start of a case. 

Some stages and tasks are discretionary (initially not planned but available to the case worker, to be 

applied in addition). Additionally, it is possible that some stages and/or tasks are no longer needed. 

Therefore, the planned case fragments should be able to be removed or adopted or new fragments 

can be added dynamically during the process. During the execution and adjustments during the 

process all preset rules (figure 20 on page 32) should still be followed. This results in an existing 

composition chain (Γcomp) which is supplemented with additional features. For instance, Γcomp • 

inbound marketing which adds the inbound marketing fragment to an already existing CMMN model. 

A possible simplified chain for the case study is idea/opportunity creation • idea/opportunity creation 

• account planning • region planning • BDPbase. The composition of this possible composition chain is 

illustrated in figure 22.  
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7.3.1 Example feature composition 
For an imaginary account, the region planning and account planning are planned. The initial 

composition chain is: account planning • region planning • BDPbase. This composition chain is for the 

account business entity. The output of the initial composition chain is visualized in figure 22a. 

 

Figure 22a: A possible composition in which Region Planning and Account Planning initially are planned 

Two imaginary idea/opportunity creation features are created based on the account planning. This is 

possible as idea/opportunity creation has an optional one-to-many feature cardinality. Adding these 

two fragments leads to the composition chain: idea/opportunity creation • idea/opportunity creation 

• Γcomp. The output of this composition chain is visualized in figure 22b. 

Figure 22b: A possible composition in which two times the Idea/Opportunity Creation fragment is planned based on the 
Account Plan 
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While working on these ideas, the customer requests information about a supply chain solution SAP 

offers. Based on this request one additional idea/opportunity is created. Adding these fragments 

leads to the composition chain: idea/opportunity creation • Γcomp and therefore the third instance of 

the idea/opportunity creation feature. Different tasks are planned and executed for this case 

fragment compared to the other two, earlier defined, idea/opportunity creation fragments. This 

results in figure 22c. 

7.4 Conclusion 
Based on the earlier defined nine case fragments, the selection of these case fragments is discussed 

in this chapter; in this chapter the fourth research question - How can the appropriate case 

management fragments be selected within the business development context? - is discussed.  

A feature model is created to help the presales employees to select the correct (atomic) fragments 

and to reduce their search space. Three extensions are added to the basic feature tree notation: 

feature cardinality, business entities and batching. The feature model uses the dominant business 

entity as root feature. Feature cardinality is used to specify how often an entire subtree can be 

copied. Based on the feature model, the relationship between the case fragments are shown and a 

case specific CMMN model could be created with help of feature composition. The usage of CMMN 

to support the business development process leads to an entity-centric approach. 

An infinite number of unique sequences can occur with the defined feature model because some of 

the features can occur multiple times. For around 75% of the deal qualifications a go decision is 

made. This can be explained as deal qualification is not executed when an opportunity is not 

promising.  

Figure 22c: A possible simplified composition in which an additional Idea/Opportunity Creation fragment is planned based 
on customer contact 
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8. Effects of a data driven business development context 
This chapter validates the research and handles the fifth research question about the effects of this 

research for the business development context from a presales perspective. This research question is 

further divided in short-term applicability and long-term effects. These are answered successively in 

this chapter.  

8.1 Applicability of the model for other customer accounts 
In this section, the created feature model is validated with respect to fitness and generalization. A 

validation by domain experts is required to verify the correct representation of the feature model. In 

addition, benchmarking against the current process is beneficial. The domain experts who have been 

consulted during the analysis are not selected for validation to avoid any possible bias. 

As all sales projects are different and hard to compare, applying the new model to a new project and 

compare it to the execution of old projects is not representative. Secondly, completing a whole sales 

process could take a couple of years. Using the new model for a new sales project is not feasible in 

the time limitations of this research. Therefore, old and ongoing sales projects are reviewed in 

retrospect, and the new model is benchmarked against these sales projects. This validation is done 

based on two case studies. These are sold to different markets and are reviewed with help of 

interviews with domain experts and quantitative data analysis. The precision and simplicity of the 

model are not validated during this chapter. 

8.1.1 Validation case one 
The first validation case is a company in the consumer industries. The company owns several brands, 

ranging from large brands to smaller brands. This company is a long-time customer of SAP and a key 

account in figure 11 (page 19). As mentioned before, for each validation case, interviews and data 

analysis are performed. For the first validation case, the Account Executive and Presales Architect, 

responsible for this customer account, are interviewed. These interviews can be found in appendix H. 

The generated feature model is applicable for this case study and its progress can be monitored with 

help of this model. 

The first validation case exists in the Crystal Ball software system, its intent score is increased (73). 

Therefore, the marketing department does not focus on this account. Crystal Ball shows that the 

Figure 23: The number of completions of each feature for the first validation case  
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company has an interest in another ERP provider. This interest should be acknowledged by the VAT 

team; most likely this interest was in the earlier phase of the opportunity. 

During the Dutch region planning, small growth was expected in the consumer industry sector, in 

which the first validation case is active. Despite the slow growth in the sector, the cloud market was 

expected to grow, as more customers are moving their IT applications to the cloud. 

For the first validation case, four trends in this sector are identified by SAP. Firstly, new start-ups are 

entering the market in which the case company is operating. These start-ups are mostly digital 

competitors who target a small specific part of the market. Secondly, large brands are struggling to 

create unit growth. Almost 90% of large companies value growth comes from their small and 

medium-size brands (Perspective on retail and consumer goods, 2020). Thirdly, speed and flexibility 

are becoming more important as customers are willing to pay more for fast delivery. Fourthly, 

customer focus is becoming more important. As a result, products should be offered on the right 

time, right location and with the right message. This requires specific customer attention and 

fragmented distribution channels.  

During the account planning, these trends are further applied to the case company. Things change, 

not only environmental trends, but also internally at the customer, therefore an account planning 

should be executed on a yearly basis. In the interviews it is stated that presales employees are 

responsible for an account planning strategy at the beginning of each year. Inspiration could come 

from similar accounts and their strategic direction. This strategy should focus on the alignment of the 

strategy of the first validation case. The focus of the sales department is mainly transactional, during 

the account planning a long-term vision is developed. Based on the strategy, new ideas are 

generated during the APM session. Three main ideas are generated during the account planning 

based on these trends: Customer Centric, Data Driven and Agile Organization. These three strategic 

focus areas are also recognized and validated by employees of first validation case themselves. In a 

fourth area - ‘Reach & sustain cost & cash leadership’ - SAP sees opportunities as well. These 

opportunities are further developed in idea business entities.  

In opportunity creation a proverbial seed is planted and the problems at the customer are magnified 

and the stakeholders needs to be transformed and motivated about the proposed solution. This 

fragment could take quite long as the customer needs to be convinced.  

By comparing the feature model (figure 20 at page 32) and executions for this validation case (figure 

23), it is shown that not all possible features are executed. Zooming in at one opportunity about an 

S/4HANA transformation, this opportunity is achieved by following the Account Plan and not by 

answering a customer request. For this opportunity deal qualification is not executed, while this is 

required according to the model in figure 20. As a result, the deal review stage is not enabled and 

therefore not executed for this specific opportunity. 

Based on the data analysis, for the first validation case 37 ideas exist in the APM tool. Out of these 

ideas, 26 ideas are not (yet) transformed in an opportunity. The other 11 ideas are transformed into 

opportunities. In the last 5 years4, 252 unique opportunities are created. Some (46) of these 252 

opportunities are service opportunities which are not further investigated. In figure 24, the lifecycles 

of all 232 idea business entities which excist in the first valiation case - composing of 37 ideas and 

195 opportunities - are shown.  

 
4 Close date from July 1, 2015 and onwards 
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Figure 24: Aggregated lifecycles of the generated idea business entities for the first validation case 

The status of the 206 opportunities which are generated 

for the first validation case in the last 5 years are 

visualized in figure 24 and figure 25. Around 18% of all 

opportunities lead to a successful deal. 

The Business Architect of the first validation case 

mentions during an interview that presales resources are 

scarce, determining on which opportunities to focus is 

very important as a result. The Business Architect 

responsible for the first validation case indicates that he uses the deal review as a deal disqualifier 

instead of a deal qualifier. For the examined 206 opportunities, deal qualification is executed 98 

times; 10 times a no-go decision was made. Deal review is executed 49 times for the 98 opportunities 

in which the deal qualification is executed.  

Deal qualification is required for each opportunity because of the mandatory relationship between 

idea and deal qualification figure 23 but is only executed 98 times. For the open opportunities, deal 

qualification can still have to be executed. Looking more closely at the 27 open opportunities, for 12 

opportunities deal qualification can still be executed in the future and therefore further increase the 

50% in which a deal qualification occurred. For the other 15 opportunities deal qualification is 

already executed. 

According to interviews with the Account Executive and Presales Architect, responsible for this 

customer account (appendix H), the added value of an opportunity is determined during the deal 

strategy. During this feature the right message is drawn up and generated. Additionally, the 

importance of executive alignment and competitor mapping is emphasized during validation 

interviews. They mention that that this mapping is not always fully possible and more data in this 

regard could be helpful. Map competitors is not executed explicitly but is expected as part of the deal 

qualification. There are no market leads received by the Account Executive this year for the first 

validation case. 

8.1.2 Validation case two 
The second validation case is a railway company which is mostly based in the Netherlands. This 

company is a key account for SAP and already a SAP customer. To gain information about the second 

validation case the Account Executive and Presales Architect who are responsible for the second 

case, are interviewed (appendix H) and data analyses are carried out. 

During an account planning the strategy of the second validation case is discussed. The second 

validation case has a customer focus and focuses primarily on improving operational performance, 

customer perception and more seamless door-to-door journeys. Additionally, they emphasize 

sustainability. They have been growing slowly but surely in the last years with their (almost) 40.000 

employees and want to grow further.  

Figure 25: The status of the 206 
opportunities of the first validation case.  
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To support their strategy, SAP generated four main ideas for the second validation case: 

▪ Enhance customer experience by focusing on the customer journey 

▪ Intelligent optimized operations 

▪ Better asset management 

▪ Digitalization and innovation 

Employees, of the second validation case, have validated the account plan. These four big ideas are 

highlighted by interviews about the second validation case and are the pillars on which 22 smaller 

ideas are based. These pillars are further extended with 7 smaller ideas. 11 ideas – of these 29 ideas 

generated ideas (in the APM tool) - did not (yet) generate an opportunity. Based on the remaining 18 

ideas, 37 opportunities are generated. This translates roughly in 2 opportunities per idea. An 

important aspect is the aligning of the ideas with the strategy of the customer account, this emerges 

from interviews with the employees involved with the second validation case. 

Multiple entities of the Dutch railway company are available in Crystal Ball. They have an intent of 

71, which means an ‘increased’ intent. As previously mentioned, companies with an increased intent 

are not followed up on by the marketing department. 

In figure 26 the case fragments for the second validation case are shown with their respective 

number of completions.  

 

This year an executive alignment is executed to align the ideas with the strategic direction of the 

customer. This alignment is done with people in the decision-making unit and other key 

stakeholders. 

To visualize the lifecycles of all idea business entities, present in the second validation case, all 

lifecycles are aggregated and shown in figure 27. 

Figure 26: The number of completions of each feature for the first validation case  
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Figure 27: Aggregated lifecycles of the idea business entities for the second validation case 

For the idea business entity, 187 lifecycles are created for the 

second validation case. Of these 187 lifecycles, 29 started with 

an idea. Of these 29 ideas, 11 ideas have not (yet) created an 

opportunity. The remaining 18 ideas, supplemented with 

additional opportunities, have created 213 unique 

opportunities which are found in the Harmony/CRM software 

system. Out of all opportunities, 28 opportunities are service 

opportunities and 9 opportunities could not be found in the 

internal system and are therefore ignored. The status of the 

remaining 176 opportunities can be found in figure 27 and figure 28. 

For the 176 opportunities, 70 times deals are qualified, which resulted 19 times in a no-go decision. 

Deal review is executed 31 times for the 51 qualified opportunities. 

8.2 Long-term effects of a data driven business development process 
Within this chapter, the influence of this research on key performance indicators (KPIs) are discussed 

to determine the (planned) effect of this research in the long term. These changes are not visible 

directly. Within SAP a lot of KPIs exist. The global direction of SAP is towards long-term planning 

instead of selling short term. To achieve this transformation, the future KPIs of SAP are more towards 

customer adoption instead of just selling KPIs, as the global board emphasized during a Global All-

Hands meeting - which is the internal central management presentation at SAP.  

The goal of this research is to affect the revenue of the Dutch branch in a positive way as the main 

research question proposed. As revenue has a lot of input variables, the influence of the research on 

revenue cannot be quantified and is unsuitable for measuring the success of the proposed changes. 

Indirectly the revenue is (positively) affected by this research. 

During the account lifecycle (and therefore indirectly the idea lifecycle) mainly two systems are used 

to register progress. Ideas are registered, on the account level, in the APM tool. The progress of 

opportunities is registered in Harmony/CRM (appendix E). Therefore, both systems and datasets 

should be combined to measure the business development process and a successful combination 

between the APM tool and Harmony/CRM is necessary. 

During the earlier phases of the sales process, the connection between an account and idea is clearly 

tracked. Accounts have a unique number (ID) which helps to track their progress. Opportunities have 

a unique number (ID) as well and are clearly linked to an account and when applicable to an idea. 

Initially based on the ideas (in the APM tool), opportunities are created in Harmony/CRM. Further in 

the sales process, employees create new opportunities which consist of a subset of earlier defined 

opportunities and combine them for a certain deal. This makes it hard for SAP to track opportunities 

during their lifecycle. 

Figure 28: The status of the 176 opportunities 
of the second validation case 
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Presales employees are involved at multiple phases in the sales projects. This was already shown in 

figure 2 (page 3). Presales employees write their activity hours on two aspects; on opportunity level 

or on ‘general business development’. This general business development category is very vague and 

not linked to a specific account or a respective idea. According to the suggested model, activities 

which are not related to a specific opportunity should be related to a specific account. These 

activities are not logged sufficiently in the current situation and could be modified by specifying the 

business development per account of respective idea. This will lead to more insights and possibilities 

to monitor the presales involvement. In figure 29 the key performance indicators per business entity 

are visualized. 

An interesting approach would be to plot the amount of available data per opportunity, the presales 

involvement, and final success rate. The hypothesis is that presales involvement for an opportunity 

should be positively correlated with presales involvement of an opportunity for successful deals. This 

approach would be very sensitive for errors as the availability of data is difficult to objectify. As a 

result, this approach is not further elaborated. 

As revenue forecasts are made on the account, idea and opportunity level; these forecasts are 

compared. The time predication in these forecasts is hard to do accurately, as the conversion is 

dependent on external factors as well. As previously mentioned, account data is monitored in the 

APM tool and data about opportunities is monitored in Harmony/CRM. Combining these software 

systems and creating new insights is not done automatically. Some analytical dashboards are 

developed by SAP to compare both software systems. By plotting the expected revenue per account 

against cumulative expected revenue per opportunity (per account) differences occur. Furthermore, 

differences between planned and actual revenue occur.  

Not all opportunities require the same level of presales involvement; some deals and opportunities 

are more presales-intensive than other deals. In figure 30 the presales-intensity for the opportunities 

of the case study (section 3.3) is visualized with help of a scatter plot, as shown in figure 30 some 

opportunities are very presales intensive while a lot of opportunities do not have any presales 

involvement. Approximately 96% of the presales involvement is invested for 12% of the 

opportunities. 

By solely looking at the cumulative opportunities per account, this aspect is neglected. Therefore, 

this aspect should be added to a possible KPI as well. As presales resources are scarce, the resources 

should be utilized for opportunities with a high success chance. When the deal qualification and 

additional sales process are successful, the opportunities which are most presales heavy should 

result in successful deals. An insight in this regard could be achieved by plotting the booked hours 

(per opportunity) against the opportunities.  

Figure 29: Key performance indicators per Business Entity 
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I suggest measuring and logging the activation and ending of case fragments and stages. Some of this 

tracking is already happening but measuring all transactions should lead to a more consequent 

measurement. This will gain insight in the progress of each account as well as each opportunity. 

8.3 Conclusion 
In this chapter the fifth research question “What are the effects of a data driven business 

development context?” is discussed. It is hard to quantitatively measure the results of this research 

as this research influences indirectly the revenue. Therefore, two case studies are analyzed to 

validate the created model. These case studies have shown that the model is applicable for different 

industries and key account in SAP.  

The first validation case is a company in the consumer industries. This company is a long-time 

customer of SAP. In the last 5 years - based on three focus areas - 232 idea entities are created. 

The second validation case is a Dutch railway company. For this case, four pillars are created as basis 

for opportunities. These pillars and ideas are the basis for the creation of bigger opportunities. 

Questions from the case company are mostly related to smaller opportunities and updates to existing 

solutions. 

For the long term, a way to assert the influence of this research is defined. The long-term effects of 

this research are difficult to measure but are expected to influence positively the revenue of SAP. As 

a result, another KPI should be investigated to measure the influence of this research. This KPI should 

combine three aspects, planned revenue per account (so-called pipeline), actual revenue per 

idea/opportunity and presales-intensity. For the presales manager, already a lot of tools and reports 

exist to gain insights in the productivity of the presales employees. These insights should be 

expanded by logging the associated account, during business development activities. Furthermore, 

the activation and conclusion of fragments should be logged consistently, this will result in a clear 

view on how case instances are developed during their lifecycle. 

  

Figure 30: Presales involvement per opportunity for the case study 
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9. Conclusions and recommendations 
In this research the possibility for a data driven presales department have been investigated. To 

answer this question, five research questions have been developed and answered. These research 

questions have led to a validated feature model. With help of this feature model, Case Management 

Model and Notation (CMMN) models can be composed by the presales department to plan and 

execute the business development process. 

9.1 Main conclusions 
The main research goal is to gain insight in the tools and software usage during the business 

development process. This clear view on the tools should be used to decide what tools to deploy and 

when to deploy them. 

In the first research question the business development process is described from a control flow 

perspective. The presales department creates end-to-end solution propositions in order to provide 

and orchestrate the perfect customer experience. The business development process from a presales 

perspective has a lot of iterations; therefore the process is hard to model and organize with 

traditional process models, such as Business Process Model and Notation (BPMN). 

Six systems which use internal data and two systems which use external data, are used during the 

business development process (two additional systems are not fully investigated). Two of these 

systems – the APM tool and the Harmony/CRM system - are used to log the progress of accounts and 

opportunities in the sales process. The other eight systems are used to gain information about the 

customers and the sector in which they operate. 

Traditional process models do not allow for modelling data as integrated part of the process. In this 

research, the process is mapped with an entity-centric approach; this approach combines both data 

and process aspects in order to represent informational entities that are valuable for SAP. To help 

presales employees to select relevant case fragments, a feature model is created. This feature tree 

uses CMMN fragments which are transformed in features. Each fragment consists of bundled tasks 

that presales employees can execute to help an account or idea further develop and finally transform 

in a successful deal.  

Figure 31: General relation between business entities and sales phases and their respective KPIs 
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In figure 31, the general relation between the defined business entities and sales phases (F, E and D) 

is visualized. Further in the sales process, ideas and opportunities are created while at the start of the 

process, activities are more general and focused on the whole account. 

SAP wants to understand how to monitor the business development process, using dashboarding. By 

applying triggers during the business development process from a presales perspective, managers 

can manage the process more effective. These triggers should be applied to the acceptance and 

closure of case fragments.  

9.1.1 Scientific relevance 
In this section, the scientific relevance of this research is described. While the used models - BMMN, 

UML Class diagram, Data Flow Diagram, CMMN - and their application to a knowledge-intensive 

process is not novel. Their application in the SAP context to a sales process is unique. Some initial 

research has been done about using feature models to map a process. Applying feature cardinally in 

these feature models is new and allows for more freedom in modelling a process as a feature tree. In 

this research a feature model is applied to support a sales process. The feature model is extended 

with feature cardinality and batching. 

The target domain of the described process is the business to business software market. This is the 

only domain in which the applicability of the feature tree is researched. As a result, it is helpful to 

test the found results in other markets as well.  

9.2 Limitations 
In this section, the limitations of this research are discussed. 

Mainly three limitations are distinguished for this research. A qualitative approach is followed for this 

research to describe the business development process due to a limited amount of data. One of the 

research methods was (semi-structured) interviews which were guided by a case study. This 

approach could result in missing aspects. This limitation is reduced by verifying the (intermediate) 

results by different roles within the organization, such as the head of business development and the 

digital transformation lead from the marketing department. Logging additional data, and thereafter 

measuring and visualizing this data could complement the current research approach. 

Furthermore, some of the software systems are not further investigated in an earlier phase of the 

research, data in Outreach and SAP Marketing Cloud could be investigated. While this data most 

likely does not gain any additional insights, there is a possibility this could lead to new insights. 

With regards to the validation of this research, only two case studies for different customer 

industries are performed. Due to time constraints, the suggested feature tree and respective CMMN 

models are not used as the basis for a new sales project. The model is only compared to old and 

ongoing sales projects and compared to the current approach. Using my research to guide a sales 

project could lead to additional insights.  

9.3 Recommendations 
In this section, future recommendations for SAP are discussed and an implementation plan is 

suggested. 

To integrate the results at SAP, the result should be further validated. The completeness of the 

model should be ensured by testing the model with more accounts. To validate the results first some 

additional data should be logged. The missing data is roughly separated in two areas. Firstly, the 

opening and closure of features should be logged explicitly. Secondly, hours should be traced on 
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account level and respective idea level as well, as some tasks cannot be linked to a specific 

opportunity. This applies to activities in the business development phase. This allows (presales) 

managers to manage the opportunities more closely and intervene when necessary. To generalize 

the results, the model could be tested with prospective customers as well. 

The case fragments of the business development process from a presales perspective are described 

in this report. This framework can be further validated with help of process mining when additional 

logging is applied. The continuation and validation of this research with help of process mining can 

be added to monitor the process and provide new insights based on a quantitative approach. Each of 

the defined case fragments (and therefore features) should be recognizable and typical process 

mining questions can be asked. For example: possible paths, resource utilization, throughput time 

and bottleneck analysis. Furthermore, for two features (region planning and executive) batch 

processing could be validated quantitative with help of process mining. 

This research focusses on the business development phase of the sales process. In a supplementary 

research, the created model can be extended with the later stages in the sales process such as the C, 

B and A phases. This leads to a comprehensive overview of the whole process and could show 

(unknown) relations between data in the business development phase and data used later in the 

sales process. 
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Appendix 

Appendix A: Presales department 

Appendix A.1: Presales core tasks 
Demand Generation Support 

The presales department supports Demand Generation of customers by contributing to general and 

customer specific events and fairs. This support consists of providing expert speakers, presentations 

and innovative demos/showcases. For customer specific events they showcase the power of SAP 

solutions based on the specific customer needs. Furthermore, the presales department tries to effect 

influence the customers by advocating the SAP brand. This core service is linked to Lead-to-

Opportunity Conversion (F) in figure 1 (page 2). 

Sales Advisory 

Sales Advisory could be linked to process step E, Opportunity Qualification. The presales employee 

could be a member of the Virtual Account Team. This team brings together technical and commercial 

resources across the organization to support the high growth potential customer accounts 

When there is a request for presales resources from the Account Owner/Opportunity Owner for a 

presales employee a deal qualification is initiated. During this meeting the opportunity investment 

level is determined. During the sales process the presales department is responsible for answering 

technical customer requests. Every month potential issues that could prevent the deal from closing 

are discussed and possibly resolved. 

Customer Discovery 

During the Collaborative Engagement phase (D), the presales department is mostly involved with 

customer discovery. Firstly, this consist of requirement mapping, what it takes to win the 

opportunity. Secondly, a solution strategy is determined in which SAP has a high potential of winning 

the opportunity. Lastly the presales department presents both Business process workshops and 

Business model innovation workshops in which customer awareness for SAP solutions is increased or 

the customer problem is clarified. 

End-To-End Solution Positioning 

The phase Join Solution Architecture (C) could be linked to the End-to-End Solution Positioning core 

service of the presales department. During this phase the presales department introduces the 

standard solution, gives demos and is engaged in the customer journey. 

Enterprise Architecting 

During the Customer Value Acceptance phase (B) two core services could be distinguished. The first 

core service is Enterprise Architecting. The Enterprise Architecting core service consist of a review of 

the customers IT Architecture and providing a matching Architecture Strategy and associated 

Transformation Roadmap. The architecture strategy focusses on a multi-solution portfolio. 

Make it Real 

The second core service of the Customer Value Acceptance phase (B) is Make it Real. The Make It 

Real core service of the presales department consist of creating solutions proofs, solution mock-ups 

and Proof of Concept. Solution proofs and mockups are used to create user interfaces that show end 

users what the software could look like. Furthermore, the presales department provides a technical 

academy which is a workshop were the customer get hands on experience with the SAP products. 
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Closing support 

During the agreement phase (A), presales supports the closing of the opportunity by defining the 

software Bill of Materials, product capability and roadmap updates (for solution use expansions) 

As discussed in the last section each process step in figure 1 is paired to specific presales core 

services. As a result, figure 1 could be extended with these core services. See figure 32. 

 

Figure 32: Sales process extended with corresponding presales core services 

As mentioned earlier just the business development process is analyzed within this research. As a 

result, only Demand Generation Support, Sales Advisory and Customer Discovery are included in the 

scope of this research. According to internal documentation, presales employees should spend 

around 25-35% of the time on Business Development.  

Appendix A.2 Presales organizational structure 
The presales department can be displayed visually as a 

matrix structure, in which the axes represent the industries 

and the software solutions within the SAP portfolio. This is 

shown in figure 33.  

The presales department is divided into two teams, one 

team is focused on the solution axis of the matrix and 

consists of experts on the software solutions which SAP 

provides. Each member of the second team targets 

separate industries, such as financial services or consumer 

industries. Each employee works in either the industries 

team or the solutions team. For each opportunity 

(corresponding with a black circle in figure 33), employees of multiple teams are involved. 

Currently, contact with customer companies (during the business development process) is primary 

based on conversations with customers and opportunities from the sales department. The 

employees who are industry focused have good connections and contact with relevant companies 

within their respective industries. At the start of the sales process, the presales department is 

contacted by a (prospective) customer because there is a problem (or business opportunities) within 

the organization and they are interested in buying a software solution to resolve that problem. This 

results in a workflow where customers can get involved with the presales department in three ways: 

1) Customers who have already established contact with the presales department communicate 

about new opportunities for SAP. This interaction is proactive or reactive. 

2) The presales employee could be a member of a Virtual Account Team and be involved with the 

customer in that way. 

3) Customers who are interested in SAP are introduced to the presales department by the sales 

department. 

Figure 33: Matrix structure of the presales 
department 
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During this research the F, E and D steps of the sales process from the presales department 

perspective are researched. Through an increase in available information during conversations 

between presales employees and (potential) customers, a higher success rate can be achieved, which 

leads to more revenue. For example, if potential competitors are known, the conversations can be 

adapted to emphasize differences between the software solutions and therefore make it more likely 

that SAP software is chosen.  
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Appendix B: Interviews 
To map the process, four interviews are conducted, with a Business Architect, an Industry Value 

Advisor, an Account Executive and a Marketing employee. The interviewees have at least 3-years’ 

experience within SAP and 1-year experience within their current role. This ensures sufficient 

knowledge about the internal SAP processes. 

This appendix is removed from this version because of confidently reasons. 
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Appendix C: Arrange the interview labels 
Business Architect 

Active at case study since 2019 Q4 

Iterative process 
 

Industry Regional Planning 
 

  

Output Industry Regional 
Planning 

  

Trigger Account Planning Management 

Input Account Planning 
 

  

  

Account Planning Should be iterative  
Account planning management tool 

LOB fairs 
 

Customer specific events Design thinking  
Mobile innovation lab  
October November 

Customer specific 
preparation 

In contact with customer 

Customers goals and priorities 

White space analysis Without customer contact  
Opportunities are created by sales and assessed by presales 

Tools CRM / Harmony Insight 

Deal qualification How probable is winning this opportunity   

Deal review Same as deal qualification 

Customer proactive contact All about network  
Don’t get compensation per deal -> Trusted advisors 

Crystal Ball Don’t use it, responsibility of other roles 

Approached by customer RFI and RPI 

8 criteria In Harmony 

Functional activities Rename 'Introduce standard solution' to 'answering customer requirements'  
Before qualification -> 'Know the requirements'  
SAP offers a suite of solutions 

Determine landscape Determine landscape   
‘Create architectural strategy’ is a parallel process to functional stuff and to the 
technical process  
Creating roadmap already during whole process  
‘Determine the final scope’ and ‘finalize the BOM’ is the same  
‘determine an implementation strategy’, wise to involve consultancy department 

KPI Make impact  
Win deals, create revenue, Dutch market results, EMEA N results  
Personal things (goals) 

Result Data is scattered across the company  
10% - 15% better 
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Industry Value Advisor 

Active at case study since  
Iterative process Yes 

Industry Regional Planning Total addressable market 

 ^ Software tool 

Output Industry Regional 
Planning PowerPoint deck 

  

Trigger Account Planning Industry Regional Planning 

Input Account Planning  

  

  

Account Planning Industry AE is responsible 

 Presales IVE support AP 

LOB fairs Mostly active in customer specific events, 

Customer specific events Doesn’t attend but involved with thought leadership 

  

  

Customer specific preparation Documents for senior thought, leadership people; executive alignment 

  

White space analysis  

  

Tools Filling in APM, together with sales and presales; three-way effort 

Deal qualification  

  

Deal review  
Proactive contact with 
customer 

Comes from account planning, three kinds of opportunities: Industry ledge, 
Technology ledge and Solution ledge 

  

Crystal Ball  

Approached by customer  
8 criteria Less involved 

Functional activities Involved in the decision which activities to execute 

 Activities can be steered by RFP or RFI 

  

Determine landscape  

 Involved when it creates specific business value 

  

 Involved in the decision which activities to execute 

  

KPI Pipeline size 

 Pipeline motion 

 Customer feedback should be important, created a relationship tracker 

Result The old CHLO has written a book about sales data driven organizations 
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Account Executive 

Active at case study since 
 

Iterative process 
 

Industry Regional Planning 
 

  

Output Industry Regional 
Planning 

 

  

Trigger Account Planning 
 

Input Account Planning Crystal Ball doesn’t work  
Innovation dashboard doesn’t work  
Financial statement, Hoover's 

Account Planning January basically until March  
Two session 

LOB fairs Customers are not invited, working on it 

Customer specific events 
 

  

  

Customer specific preparation 
 

  

White space analysis 
 

  

Tools 
 

Deal qualification Mostly done by presales  
Information from talking to customer (for example budget) 

Deal review 
 

Proactive contact with 
customer 

Triggered herself 

  

Crystal Ball See input account planning 

Approached by customer 
 

8 criteria 
 

Functional activities 
 

  

  

Determine landscape 
 

  

  

  

  

KPI 
 

  

  

Result 
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Marketing Specialist 

Active at case study since  
Iterative process  
Industry Regional Planning Mentioned it 

  
Output Industry Regional 
Planning  

 Split activities into outbound and inbound 

Trigger Account Planning  
Input Account Planning Have a lot of tools and knowledge, don’t actual knowledge about an account 

 SAP marketing cloud and Crystal Ball 

  

Account Planning There are more prosses then account planning 

 Not actively involved 

LOB fairs  
Customer specific events  

  

  

Customer specific preparation  

  

White space analysis White space analysis for small (grouped) companies 

  

Tools  
Deal qualification  

  

Deal review  
Proactive contact with 
customer  

  

Crystal Ball  

Approached by customer 
Requests from customers via chat on website -> sent to business development 
professionals 

8 criteria  
Functional activities Support/facilitates 

 Actual content is more sales/presales 

  

Determine landscape Know the competitive install base, not in-depth 

  

 Pipeline acceleration 

 Not involved 

  

KPI Marketing sources opportunities (MSO) 

 Touch points 

 Brand perception 

Result World wouldn’t be different, but would be valuable 
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Appendix D: Table with detailed process information 
 

Process-step 
#1 Inbound marketing 

activities 
#2 Industry Regional 

Planning 
#3 Outbound marketing #4 Prepare event 

Phase Demand generation Demand generation Demand generation Demand generation 

Jobs to be done 
Bring customers in contact 

with SAP 
Map trends in Dutch market 

per industry 
Push SAP to customer Customer specific 

preparation 

Activities (Owner) Marketing Industry Value Advisor Marketing Presales/IVE 

Activities (Contributor)  Sales director  Marketing 

Artifacts (Owner) 
General event? Find out trends and 

influence on Dutch LOBs 
  

Artifacts (Contributor)     

Data-input  Total addressable market Social listing technologies Interviews 

Data-output Willingness by customer PowerPoint t/m Jan Mails  

Possible data trigger   Account Executive  

Tools and software systems 
SAP website, LinkedIn PowerPoint SAP Marketing Cloud PowerPoint 

 CMI Market Model Crystal Ball, Outreach  
 

Process-step 
#5 Customer specific event #6 Account Planning #7 Present Account Planning 

internally 
#8 Approached by 

customer 

Phase Demand generation Demand generation Demand generation F 

Jobs to be done 
Requirement mapping, 

Convince customer 
Strategic plan  Presales is long-term 

partner 

Activities (Owner) Account Executive Account Executive Account Executive Presales 

Activities (Contributor) Marketing, IVE Presales, IVE Internal managers Marketing 

Artifacts (Owner)     

Artifacts (Contributor)     

Data-input 
#4 #2, #5, Marketing  Chat op website, customer 

visits 

Data-output  Account plan KPI, Executive summary  

Possible data trigger  #2, management KPI  

Tools and software systems     
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Process-step 
#9 Proactive customer 

contact 
#10 Whitespace analysis #11 Identify competitive 

landscape 
#12 Fill in APM tool 

Phase F E E E 

Jobs to be done 
Spot/create opportunity What solution can you sell 

What domain is SAP (not) 
active? 

Identify competitors Fill-in system 

Activities (Owner) Presales, account executive Presales Presales Sales 

Activities (Contributor) Sales IVE  Presales, IVE 

Artifacts (Owner)     

Artifacts (Contributor)     

Data-input 

 Internal (common) 
knowledge about 

departments, check against 
already sold opportunities 

Social listing technologies  

Data-output Spot/create opportunity    

Possible data trigger     

Tools and software systems 

 Run script back-end what 
already is sold; both op-

premise and cloud 

Innovation dashboard APM tool 

 Innovation dashboard 
APM Tool 

 Harmony Insight 

 

  



 

K 
 

Process-step 
#13 Understand potential #14 Deal qualification #15 Determine/change 

solution strategy 
#16 Create mockup 

Phase E E D D 

Jobs to be done 
Determine potential of an 

opportunity 
 Which activities of #17, #18, 

#19 and #20 should be 
executed 

 

Activities (Owner) Sales, Presales Sales, Presales Presales, IVE Presales 

Activities (Contributor)     

Artifacts (Owner)     

Artifacts (Contributor)     

Data-input  #11, #12, #13 and #14  Customer requirements 

Data-output    Customer requirements 

Possible data trigger     

Tools and software systems  APM Tool   
 

Process-step #17 Give demo #18 Create solution proof #19 Requirement mapping #20 Deal review 

Phase D D D D 

Jobs to be done 
Convince customer Convince customer Understand the customer 

requirements 
Check status of deal 

Activities (Owner) Presales Presales Sales, Presales Sales 

Activities (Contributor)     

Artifacts (Owner)     

Artifacts (Contributor)     

Data-input Customer requirements Customer requirements   

Data-output Customer requirements Customer requirements   

Possible data trigger     

Tools and software systems  Experience center    
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Appendix E: Software systems at SAP 
Tools cannot provide knowledge on itself as knowledge is created when the correct employee uses 

data/information. For each of the tools and software systems the knowledge category which can be 

created with the tool or software system, is mentioned. These categories were: knowledge for 

customers, knowledge about customers or knowledge from customers (as discussed in section 1.2).  

• Account Planning & Management tool 

The Account Planning & Management (APM) tool shows an overview of the account plan and related 

key performance indicators per account. This tool summarizes the accounts and shows the progress 

of the account milestones. The APM tool supports the Virtual Account Team to make informed 

decisions. The sales process and (potential) pipeline of each account can be identified easily. Ideas 

for revenue at the account are shared and logged in the APM tool. Furthermore, account documents 

are saved and shared within this tool. The data in the APM tool can be categorized as a mixture 

between data about customers and data from customers. 

• Harmony Insight 

Harmony Insight is the customer relationship management (CRM) system of SAP. It provides an 

overview of the accounts on a single account level. It is a single-entry point to other applications. This 

tool does not hold the data itself; it only shows an overview. The data in Harmony Insight can be 

categorized as data about customers. For each account, the tool has multiple tabs: plan, sell, 

monitor, acts and consumption. 

The plan tab gives a summary of the Account Planning & Management tool (as discussed earlier) and 

shows the most important account information for the respective account. 

The sell tab shows a single account view with account-specific information, for example leads and 

opportunities and their respective statuses. Both the leads and opportunities are separated into four 

categories: Lost/Discontinued, Won/Booked, Open and Other. Keeping an eye on leads and 

opportunities is important to gauge product interest and make sure hot leads are followed up on and 

converted into opportunities in time. 

The monitor tab provides information on the account status, which includes support tickets, 

maintenance summary and audit information.  

The act tab provides information which is needed for customer follow up and engagements such as 

external contacts and interactions, SAP internal contacts for the account, activities for the account 

and relevant campaigns. 

The final tab – consumption - provides a detailed view of the bought solutions, filtered per Line of 

Business. 

• Customer Relationship Management system 

An old Customer Relationship Management (CRM) system is still available. Old leads, opportunities 

and orders can be accessed by this system. The data in this system is data about customers. 

Nowadays all functionalities are adopted by Harmony Insight. Both Harmony Insight and the old CRM 

system run on the same database. 

• CMI Market Model 

The CMI Market Model is the quantitative view on SAPs addressable market. It provides historic 

market sizing, vendor revenues and calculates five-year forecasts across SAPs market segments. The 

data is based on the Gartner Market Databook and the International Data Corporation. An important 

aspect of this tool is the ‘CMI Market Model Factbook: Market Model Forecast’. This document 
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quantifies the software spend forecast in SAPs addressable market divided by SAPs solution 

taxonomy and shows growth projections for industries, spend types, regions, and per Line of 

Business. The CMI Market Model cannot filter on the account level but focusses on regional 

industries or wider ranging. Labeling the data in this tool is hard, but it could be seen as 

concatenated data from customers which is analyzed with help of advanced analytics. 

• SAP Marketing Cloud 

SAP Marketing Cloud (SMC) supports the end-to-end marketing process to engage customers, drive 

conversions and react to market. It is a cross-industry solution that enables marketing- and sales 

teams to understand the real-time intent of each customer and dynamically deliver individualized 

and relevant experiences across channels. SAP Marketing Cloud exist of seven segments: Contact to 

Revenue, SMC Inbound Interactions Dashboard, SMC Nurture Dashboard, Email Execution 

Dashboard, Contact data effectiveness, Item of Interest Compliance and SMC Scoring. SAP Marketing 

Cloud mainly pulls data from the CRM-system, which means adapting and deleting data still takes 

places in CRM. Data in this tool is not customer data by definition and therefore cannot be classified 

in one of the three categories. 

• Outreach 

Outreach is a one-stop-shop for maximizing pipeline building capabilities while eliminating mundane 

activities through automation. It provides insight into the sales process. This will accelerate sales 

prospecting and generate new pipeline. Outreach is currently under development, not fully 

implemented and therefore incomplete with regards to data. As a result, Outreach is not investigated 

further within this research.  

• Innovation review dashboard 

The innovation review dashboard enables all SAP employees to get a holistic overview about SAP 

customer adoption activities and innovation readiness. It shows an adoption analysis per country, 

region and account. It shows the current install base through the adoption history in a timeline. 

Secondly this tool helps with whitespace analysis, as it shows the areas where an SAP product is 

bought. An example of a possible whitespace analysis output can be found in figure 34. 

 

Figure 34: Whitespace analysis at the Innovation Review Dashboard 

The install base can be compared with the industry average (industry reference architecture). The 

products (i.e. software systems) which are common in the industry (industry coverage), but the 
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customer does not own, are shown (Beck & Kanniyan, 2019). The data in the innovation dashboard 

can be categorized as data about customers, as it focusses on the purchasing activities and its aim is 

to provide customer insight. In case of the case study a more specific view then the account level is 

necessary, as the case study has many separate entities which all could buy SAP software separately. 

For other accounts this view can help greatly with white space analysis.  

• Crystal Ball 

Crystal Ball is a global account intelligence platform that uses modern digital analytics to deliver real-

time insights into what SAP customers and prospects own and want. The data in Crystal Ball can be 

categorized as data about customers. To explore the usage of Crystal Ball at SAP, the previously 

described case study is considered. Two entities of the case study can be found in Crystal Ball; the 

first of which has an ‘increased’ intent (72), which is a category that is normally not looked at by the 

marketing department. Normally the categories ‘high’ (75-81) and ‘very high’ (>81) are looked at by 

the marketing department. According to Crystal Ball, SAP is active at the first entity. The second 

entity which is found in Crystal Ball has a high intent (78) but is classified as ‘GB – lower’ (figure 11 at 

page 19). This category is less interesting for SAP, and therefore no resources are spent to investigate 

this intent. 

These findings correspond with the Account Executives’ interview (appendix B.3) which stated only 

two entities of the case study can be found in Crystal Ball: 

“He was showing me how to use Crystal Ball. However, I said: how do you want me to use this 

if only 2 entities are maintained within Crystal Ball of [the case study]? They have 104 entities, 

where are the other 102?” 

• External data vendors 

Madison Logic and Dun & Bradstreet are account-based marketing data vendors, Madison Logic 

targets on intent, account lists and keywords to accelerate pipeline by identifying, prioritizing, and 

engaging the prioritized top accounts. D&B Hoovers uses analytics to enrich the Dun & Bradstreet 

dataset and help to discover leads and new sales opportunities. This early discovery helps SAP to 

engage faster and more accurate with customers. As both data vendors solely use analytical data this 

data can be categorized as data about customers. 

• Modelyzr 

Modelyzr helps to identify the addressable market and combines Dun & Bradstreet data and CRM 

data (Weichelt, et al., 2020). Modelyzr consists of a variety of frontends. They are all based on the 

same data, but their intended use differs. Modelyzr distinguish a clear difference between a group 

and a company. A group contains single companies, aggregated under one top level entity (a mother 

company). The intended use of this tool does not include presales activities but is more sales 

focused; for example, a Sales Funnel Analysis. The data in Modelyzr can be categorized as data about 

customers. Within Modelyzr 80 out of 104 entities of the case study can be found. Of these 80 

entities, 27 are in CRM, 53 are not in CRM. 

• External documents 

An annual report is a comprehensive report on a company its activities throughout the 

preceding year and discusses the companies' view of the upcoming year. Annual reports of 

(prospective) customers can be an interesting input source for SAP. As described in appendix B.3: 
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“I looked into their financial statements, their Hoovers, anything that you could actually 

search for to get information about that account, and the financial statements helped a lot, 

we got a lot of information from that, but that's more from an outside-in perspective.” 

Furthermore, annual reports are mentioned by the Industry Value Advisor: 

“Then there's always, customer annual reports and that kind of information.”  

Within the case study customer, multiple annual reports are available, as some of the divisions 

create a separate annual report. 
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Appendix F: Confidentiality appendix 
In this appendix the references used in the report, such as case study 1, are linked to company names 

and internal reference numbers. 

This appendix is removed from this version because of confidently reasons. 
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Appendix G: Expanded business entities 
In this appendix the business entities which are introduced and folded in section 6.2. 

Appendix G:1 Account 

 

Appendix G:2 Idea 
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Appendix H: Validation interviews 
To validate the created feature model two cases are discussed. The first two interviews focus on the 

first validation case while the second two validation interviews focus on the second validation case. 

For both cases both the Account Executive and Presales Architect are interviewed. 

This appendix is removed from this version because of confidently reasons. 

 


